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ABSTRACTS
Risk Assessment of Heavy Metals in Vegetables Grown
Around Quarry Sites in Okigwe, Southeastern Nigeria
Abara P, Udebuani CA, Okeke IH
Department of Biology, Federal University of Technology
Quarrying is an important economic activity carried out to meet the
insatiable needs of man, however contaminated and suspended
particulates matters that come with it, poses greater danger to
human and environmental health. The risk associated with heavy
metals in vegetables grown around where quarrying activities are
taking place in Okigwe Southeastern Nigeria was investigated.
Leaves of indigenous vegetable eggplant (Solanum melongena)
and pumpkin (Telfairia occidentals) were assessed, using physical, chemical and risk assessment model. The concentration of
heavy metals (cadmium, nickel, lead, cobalt, iron and mercury)
in vegetables grown around quarry sites were determined after
digestion using atomic absorption spectrophotometer. Results
obtained shows the concentration of heavy metal found in S
melongena to be in the decreasing order of Fe > Pb > Co > Cd >
Ni > Hg was not detected, while the concentration of heavy metals
obtained in T. occidentals were found to be in the decreasing other
Fe > Pb > Cd > Ni > Co and Hg was not detected. The concentration of heavy metals obtained in S. melongena were higher
compared to that obtained in T. occidentalis. Results also showed
that the concentration of cadmium and lead obtained were above
the permissible maximum tolerable daily intake of 0.001 and
0.004mg per person as recommended by WHO/FAO. The hazard
quotient for heavy metal in pumpkin decreased in the following
order Cd>Pb Ni Fe Co while that of Solanum melongena were Cd
> Pb > Co > Fe > Hg > Ni. The hazard indices also showed the
eggplant (1.49) to have a higher value compared to the pumpkin
vegetable (1.14) which showed the two vegetables exceeded unity.
The study therefore established a high health risk of associated
with consumption of heavy metal contaminated vegetables grown
in and around quarry sites. The result of this study therefore calls
for regular monitoring of heavy metals in food stuffs is recommended to prevent excessive accumulation in food chain.

Excess Lifetime Cancer Risk and Radiation Pollution
Hazard Indices in Rocks and Soil of Some Selected
Mining Sites in Nasarawa State, Nigeria

Turning Enterprise Risk Management Theory into
Practice in the Jewelery Industry – The Case with Soo
Kee Group

Aborisade A, Gbadebo A, Adedeji O, Okeyode I, Ajayi O
Federal University of Agriculture

Acharyya M, Ying T
Glasgow Caledonian University

Radiation exposures from mining and mineral processing industries can lead to high incidence of disease conditions like nausea,
lung cancer, sterility, fatigue, and diarrhoea among mine workers.
The concentration of natural radionuclides (238U, 232Th and 40K)
in some selected mining sites in Nasarawa State, Nigeria was
examined in this study. Soil and rock samples were collected
from eight different mining sites and analyzed for radionuclides
activity concentration using gamma ray spectroscopy NaI (Tl)
detector system, while soil physical and chemical parameters
were analyzed using standard methods. Data obtained were
subjected to simple descriptive statistics using SPSS statistical
package. The results of the soil physical and chemical properties
analyzed were: pH (5.92-6.84), EC (18-77 ds/m), OC (0.14-0.66 g/
kg), OM (0.24-1.14 g/kg), % sand (61.52-87.52), % silt (10.00-26.00)
and % clay (0.48-16.48) respectively. The range of activity concentrations of 232Th, 238U and 40K for soil samples were 3.28-17.98,
11.82-31.61 and 3001.87-14402.00 Bq/kg respectively, while those
of rock samples ranged from 6.67-17.32 for 232Th, 16.49-26.77
for 238U and 1731.90-13035.99 Bq/kg for 40K. The radioactivity
concentration values obtained in these mining sites were below
the world average values of 45 and 33 Bq/kg for 232Th and
238U respectively but higher than 420 Bq/kg for 40K. The result
obtained for the annual gonadal dose equivalent, absorbed dose
rate, outdoor annual effective dose equivalent, indoor annual
effective dose equivalent and excess life time cancer risk were
above the world permissible limit of 300 μSv/yr, 60 nGy/h, 70 μSv/
yr, 450 μSv/yr and 0.29 (10-3) respectively, for both rock and soil
samples. The result shows that the relatively high values of 40K
might be traced to their abundance in earth crust. The values
obtained for the radiation radiation hazard indices were above the
world permissible limit for both rock and soil and hence the environment is unsafe.

Enterprise risk management (ERM) has been portrayed as a
significant research area as it seeks to incorporate various risks
into a single framework to advise a corporation’s strategic aims.
However, decision-making in the presence of uncertainty is often
left in the dark. We observed individual risk taking behaviour
in Soo Kee Group, a leading jewellery company in Singapore
(Case Study) with overseas operation in China and Malaysia. We
collected data through both unstructured and structured surveys
and analysed them using Bayesian Network Analysis technique.
We observed individual’s (who do not have any formal knowledge
on risk literacy) mental risk and reward attitude in business decision making in the presence of uncertainty. We found several
levels of unstructured framework factoring the elements of fear
and dread are used in decision making across the organisation. In
particular, the individual’s decision making on risk and reward is
significantly influenced by organisational [risk] culture and their
position in the management hierarchy. We conclude that the lack
of risk literacy creates barrier in decision making and a common
language of risk can promote an effective enterprise-wide risk
taking and decision making. This study provides corporations
with information about how individuals evaluate risk and reward
and how they take decisions in times of uncertainty. In the policy
level the case study contributes to the field of modelling decision
making under risk and uncertainty in small businesses.

Risk Mapping to Floods: A Methodological Proposal for
Curitiba (PR)
Acordes FA, Fonseca MN, De Lima RE, Miguez LAL, Stringari D
University Centre for Studies and Research on Disaster
Among natural disasters, floods are impacting the greatest number
of people in the world. Among the actions necessary to confront
this dangerous process, the risk map defines areas that can be
achieved and the potential loss in case of its occurrence. It is also a
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basic action of moderate or low cost and high efficiency. This study
aimed to propose and implement a new methodology for mapping
areas for risk of flood in the city of Curitiba - PR. The risk measurement includes the analysis of vulnerability and hazard, considering
the physical environment (geology, declivity, history of flooding)
and socioeconomic (essential equipment, pollution potential and
social vulnerability) aspects. These factors were processed using
the Vista S.A.G.A. 2007 / UFRJ software. As a result, the sectors
in the municipality that are at higher risk and should be targets
of public policies and mitigation measures have been determined.

Tetracycline Sorption by a Tailor – Made Adsorbent In
Aqueous System
Adelagun ROA
Federal University Wukari
Tetracyclines (TC) are frequently used antibiotics for growth
promotion and therapeutic pharmaceuticals both by humans
and animal husbandry, and commonly encountered in municipal wastewater treatment plants and in the environment in
their active form. This implies their continuous release into the
environment may facilitate toxic effects both on humans and the
environment including development of resistance strains, among
others. This research was focused on the synthesis, characterisation and assessment of a tailor - made adsorbent: modified
chitosan flakes, using several materials for the modification of
chitosan to enhance its sorption properties thereby facilitating a
higher percentage of TC removal from a synthetic pharmaceutical
wastewater. TC adsorption onto the modified chitosan flakes was
relatively fast (equilibrium time = 2 h). Sorption studies revealed
that TC removal by the adsorbent followed pseudo second order
kinetics and Freundlich isotherm models. At higher TC input
concentration, the amount of TC removed was also higher, this
implied the sorption was concentration dependent.

Status, Source Identification and Human Health Risk
Assessment of Heavy metals in Water Sources around
Bitumen Field in Ondo State, Nigeria
Adesanya OO, Ogunlaja OO
Redeemer’s University, Lead City University
The heavy metals concentrations, distribution and chronic health
hazard associated with the consumption of water sources in three
communities that experienced bitumen seepages were assessed.
The concentrations of Cr, Cu, Fe, Mn, Pb, Ni, V and Zn in sediment, surface and groundwater were determined in a total of 180
samples, acquired bi-monthly from June 2012 to December 2013
by Atomic Absorption Spectrophotometer to evaluate the impact
of bitumen spills. Principal component analysis (PCA) and cluster
analysis (CA) were also used to study the interactions between
metals and identify the possible sources of contamination. The
concentrations of heavy metal in groundwater, surface water and
sediment samples were in decreasing order of Fe > Mn > Zn > Cu
> Pb > Ni > V > Cr, Mn > Fe >Zn > Cu > Pb > Ni > V > Cr and Mn >
Fe > Zn > Pb > Ni > V > Cu > Cr respectively. The average concentrations (mg L-1) of Fe, Pb and Mn in groundwater were found
to be above the World Health Organization (WHO) drinking-water
quality standard of 0.1, 0.003 and 0.4 mg L-1 respectively. The
PCA and CA showed significant anthropogenic intrusions of two
diagnostic heavy metals (Ni and V) for petroleum contamination in
groundwater samples. Conclusively, this intrusion showed significant correlation to petroleum contamination and could lead to
heavy metal bioaccumulation in residents with a potential threat
to public health. Additionally, the local inhabitants were vulnerable to and at greater risk of non-carcinogenic hazards if they
consumed groundwater.

Elevated Blood Metal Levels in Rats (Rattus norvegicus)
Exposed in situ to Underground Water and Air Emissions
from a Municipal Waste Landfill
Adeyinka MG, Okunola AA, Alimba GC, Bakare AA
University of Ibadan
Landfills are major contributors to environmental (water, air, soil
and food) contamination especially with toxic metals. This study
assessed the potential metal levels in the blood of rats exposed
in situ to underground water and ambient air emissions from
Olusosun landfill in Lagos, Nigeria. Male rats (5 rats/point/period)
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were exposed at three different points to air emissions and underground water (as daily drinking water) from the landfill for 4, 8,
12, 16, 20 and 24 weeks. Rats concurrently sited at 17 km from
the landfill site served as control. Rats were clinically examined
weekly and after each exposure period blood was collected for
metal (Pb, Cd, Cr, Cu and Zn) analysis using atomic absorption
spectrophotometer (AAS). The concentrations of Pb, Cd, Cr, Cu
and Zn were analysed in the underground waters. Clinical signs
such as anorexia, diarrhoea, reduced activities, abscesses and
ungroomed fur were observed in the rats exposed to the landfill environment. The concentrations (mg/L) of metals in blood of
rats exposed to the landfill (mean range = Pb: not detected (ND)
– 0.64±0.01; Cd: 0.01±0.00 – 0.60±0.03; Cr: ND – 0.35±0.03; Cu:
0.01±0.00 – 0.34±0.03; Zn: 0.15±0.02 – 1.28±0.33) were higher than
those in the control at most exposure points and periods. Blood Pb,
Cd, Cu and Zn levels showed positive correlations with exposure
periods and these were significant with Cu (r = 0.470; p = 0.006)
and Zn (r = 0.462; p = 0.005). The average concentrations (mg/L)
of Pb (0.40±0.1); Cd (0.21±0.1); Cr (0.17±0.1); Cu (2.29±0.7); and
Zn (3.55±0.8) in Olusosun underground water were higher than
the control and above USEPA/NESREA limit for drinking water.
The clinical symptoms and elevated metal levels in the blood of
chronic in situ landfill exposed rats may be due to the high levels
of heavy metal contamination in the landfill underground water
and air emissions. These findings are of importance due to the
potential risk of metal toxicity in the exposed population.

Integrated Risk and impact Assessment of Backwater
Tourism in India towards Sustainable Development
Afsal A, Shaji James P
Kerala Agricultural University
Climate change has emerged as the major threat to the environment surrounding the earth. However, the more accelerated rate
of greenhouse gas emission is the major root cause for global
warming, finally result in climate change. Tourism industry is
one of the attracted and growing sector around the world. Also
tourism sector plays a vital role in promoting the global economy.
Environmental pollution is one of the major problem associated
with tourism sector. Further, it is a real challenge for the industry
to optimizing the negative impacts associated with tourism in
a multidimensional manner. Concerted efforts are needed for

developing proper mitigation strategies and policies have to
implement for conserving our natural wetland systems..Kuttanad
is one of the major wetland systems in India, which is included
in the Ramsar sites and comprise of a unique ecology located
below 2.2 m from mean sea level. The present study was focussed
on the major ecological threats due to backwater tourism. The
methodology included field surveys for primary data collection
and analysis of secondary data. It was observed that the major
problems were pollution from untreated sewage waste, seepage
of oil from engine driven boats, discharge of non-biodegradable
waste as well as wastage of energy. The improper and irresponsible way of houseboat tourism development affecting the water
quality, ecosystems, agricultural production and traditional livelihoods. Moreover, the farmers were affected by the incidences
of many health problems when prolonged contact with polluted
water On assessment of available renewable energy technologies, it was evident that solar photovoltaics along with anaerobic
digestion of organic wastes to treat the wastes from house boats
with simultaneous biogas production as well as energy conversion of aquatic biomass the probable option.

Species Diversity and Distribution of Ants (Hymenoptera:
Formicidae) in Ketu Fruit Market and Lekki Urban Forest
and Animal Santuary Initiative(LUFASI) Nature Park
Ahme WU
University of Lagos
This study was conducted to compare the abundance and species
diversity of ants in the Ketu fruit market, Lagos and the Lufasi
Nature Park, Ajah, Lagos. Collection of ants samples was done
twice in a month under favourable weather condition for six
months from June to December, 2017. A total of 216 specimens
were sampled comprising eleven (11) ant species and three
(3) subfamilies at Ketu fruit market. The subfamilies include
Myrmicinae, Formicinae and Ponerinae. A total of 423 specimens comprising 26 species in Four (4) subfamilies Formicinae,
Ponerinae, Dorylinae and Myrmicinae were sampled at the Lufasi
Park. Lufasi Park had the highest species diversity (H’= 3.198)
while Ketu Fruit market has the least (H’= 2.134). Diversity t- test
was used to compare the two sites and there was no significant
difference in specie diversity. Studies have shown positive correlations between organism density/taxa richness and soil properties.

There were more diverse species of ants in Lufasi Park compared
to the market.

Beta-FeOOH/Polyamide Nanocomposite for the
Remediation of 4-chlorophenol from Wastewater
Akharame MO, Fatoki OS, Opeolu BO, Olorunfemi DI
Cape Peninsula University of Technology, South Africa and University
of Benin, Nigeria
The contamination of water systems with endocrine disrupting
chemicals and their obnoxious environmental and health effects
is a growing concern globally. Efforts to develop effective treatment processes for their removal from wastewaters are of utmost
importance. This research focused on the hydrothermal synthesis
of ß-FeOOH nanoparticles and their incorporation into polyamide
matrices via the in-situ method to fabricate catalytic composites
for degradation of organic compounds. Characterization of the
nanoparticles and the nanocomposites was carried out using
ATR-FTIR, TEM, SEM, PXRD and nitrogen adsorption-desorption
(BET and BJH). Catalytic properties of the ß-FeOOH/polyamide
nanocomposite (1.25 wt%) was evaluated by utilizing it to degrade
4-chlorophenol (4CP) aqueous solutions through catalytic ozonation processes, with samples collected at different time intervals
and analysed by LC-MS-TOF. Results showed 99.94 % degradation of 4CP within 50 min as compared to 70.54 % achieved for
ozonation alone. Effect of pH on the degradation efficiency of the
4CP was evaluated with 85.36 %, 86.54 % and 95.85 % obtained for
pH 3, pH 7 and pH 10 respectively at 30 min, with corresponding
rate constants of 0.0645, 0.0665 and 0.1123. The composite
exhibited excellent reuse potential with minimal decrease of its
degradation ability over five cycles. Additionally, no leaching of
iron was observed when applied in acidic and alkaline conditions,
and during several application cycles. The novel polymeric nanocomposite gave promising remediation ability and effective for the
removal of 4CP from aqueous solutions.

Integrating Stakeholder Mapping and Risk Scenarios to
Improve Resilience of Cyber-Physical-Social Networks
Almutairi A, Alsultan M, Lambert JH
University of Virginia
The literature of¬†stakeholder mapping¬†has described how
the influences of participants with a variety of interests and
backgrounds must be accounted in enterprise and business
processes. Meanwhile, recent developments in risk assessment and risk management have addressed the topic of system
resilience in various application domains, including energy security,¬†the biofuel industry, climate change, and infrastructure
domain. However, a framework that could integrate stakeholder
mapping with risk or resilience scenarios is sorely lacking. Failing
to incorporate the preferences of stakeholders into the analysis of enterprise resilience could introduce conflicts between
stakeholders and create unbalanced outcomes. This research
addresses this gap by developing and demonstrating a framework for resilience analytics that integrates (i) the influence of
multiple stakeholders and (ii) the influence of scenarios. Thus,
the innovation of this study is to improve enterprise resilience by
integrating¬†stakeholder mapping¬†with¬†scenario-based preferences modeling. The innovation is demonstrated in a case study
that supports the priority setting of smart grids to the influences of
scenarios and multiple stakeholders. The new approach provides
owners/operators of engineering systems with an understanding
of what sources of risk and opportunity matter most and least to
priority setting, with an added essential emphasis on the evolving
roles of multiple stakeholders.¬†The approach guides¬†owners/
operators¬†in how to better utilize their efforts and resources by
emphasizing the most robust and highly prioritized initiatives and
the most disruptive scenarios for each group of stakeholders and
for all the groups of stakeholders.

Quantifying Resilience of R&D Plans for Electric Vehicles
in Energy Microgrids
Alsultan M, Lambert JH
University of Virginia
Vehicle-to-grid (V2G) technology is enabling electric-vehicle
fleets to serve particular needs of the power grid and microgrids.
This concept allows the utilization of electric vehicle batteries to
balance fluctuations of the grid. Electric vehicle batteries are able
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to interact with the grid and provide frequency regulation when
they are neither recharging nor powering the vehicles. Since
many fleet vehicles operate on a predictable schedule, a V2G
aggregator has the ability to optimize both the grid interactions
and the logistics schedules of the vehicles by implementing the
technology efficiently. Ongoing research and development efforts
in government, industry, and the military are addressing pathways to commercialization. To guide research and development,
this presentation quantifies the resilience of a portfolio of V2G
technology investments and plans subject to a variety of emergent and future conditions. These conditions involve technology,
environment, market prices, regulations, organizations, etc. The
approach is generalizable to research and development plans
that are vulnerable to a variety of stressors alone and in combination. The innovation of the presentation is to translate and quantify
the philosophy of resilience for application to development and
commercialization of future technologies.

Particulate Matter Trapper For Internal Combustion
Engines: An Imperative
Alutu NC, Sheidu SO
Nnamdi Azikiwe University Awka, Anambra state, Nigeria
The quality of air we breathe contributes in determining the quality
of health of an individual. The release of chemicals, fumes, particulate matter, odour, or biological materials into the atmosphere
in the quantity that exceed safe limits causes air pollution. Air
pollutants released from internal combustion engines are particulate matter, carbon dioxide, sulphur dioxide, and nitrogen oxides.
Particulate matter is the sum of all solid and liquid particles
suspended in air many of which are hazardous which includes
both organic and inorganic particles, such as dust, pollen, soot,
smoke, and liquid droplets. Long-term exposure to particulate
matter (e.g soot as small as 2 micron meter) results in heart
disease, risk of decreased lung function, exacerbation of asthma,
lung cancer, etc. World Health Organisation (WHO) stated that
more than 80 per cent of people living in urban areas are exposed
to air quality levels that exceed WHO limits. It is therefore pertinent and a matter of urgency to trap these particulate matters
from internal combustion engines and prevent them from being
discharged into the atmosphere which is the theme of this work.
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Optimization of Testing Intervals Considering Human
Errors
Alzbutas R
Lithuanian Energy Institute
Having the reliability data, the mathematical modeling can be
used to support the decisions related to the testing interval. This
work was continued, revised and improved when the approach
was applied taking into account redundancy of the system and
appearance of human errors relevant for specific operational
requirements. A mathematical model for optimization of testing
intervals of standby safety systems was developed and applied at
Ignalina Nuclear Power Plant. The model represents how availability of systems and their components is dependent on testing
interval considering different failure modes and human errors.
This work introduces the model and its development in order to
include unavailability due to human errors. An analysis of human
failure events and estimation of their parameters are described
as well. A case study based on existing safety system testing
procedure and plant specific data is presented. Periodic testing
is an important measure of ensuring systems’ operability and
reliability enabling timely discover and repair possible hidden failures. However, during the test and repair the equipment cannot
perform it’s safety function, therefore too often testing decreases
the availability of the system.
Another source of safety equipment unavailability is human errors
made during maintenance, calibration and testing. More frequent
testing, providing more potential for revealing hidden failures,
from another side creates additional situations for human errors
and thus may reduce availability of safety component. The method
and models described in this paper could be applied for standby
safety systems of nuclear plants and for other industries.

Sociotechnical Resilience: From Concept to Model
Amir S
Nanyang Technological University
Every infrastructure is a sociotechnical system. It is a hybrid of
social organization and technical/physical components. This
hybrid nature presents challenges in terms of adopting an interdisciplinary approach in resilience modeling. Essentially, the
challenge posed is as follows: How can the resilience modeling
take into account both the phenomenological experience of the

social actors in the system as well as provide a holistic view for
systems modeling? To enable a comprehensive focus of addressing
resilience in sociotechnical systems, the proposed framework of
sociotechnical resilience incorporates insights from Science and
Technology Studies (STS) and Sociology of Organization. Informed
by a multidisciplinary perspective, we present a framework that
emphasizes three main dimensions: sociomaterial structures,
anticipatory practices and informational relations. The critical
infrastructures that serve as large-scale constraints on the activities of the people involved in sociotechnical systems forms the
first dimension for addressing resilience. Second, the situated
practices of the actors in the sociotechnical system presents
the basis for addressing sociotechnical resilience. Finally, the
informational relations that exist between people as well as
people and technological contexts serve as the third important
dimension of addressing sociotechnical resilience. Applying an
Agent-based approach, these three dimensions of addressing
resilience are simulated to examine the bahvior of sociotechnical
systems during a time of crisis.

Thermophysical Effects of Heat And Mass Transfer
in Magnetohydrodynamics Viscoelastic Fluid Flow in
Inclined Porous Media
Amoo S, Daniel MI
Federal University Wukari Taraba State
This research presents the study of thermophysical effects of heat
and mass transfer in Magnetohydrodynamics viscoelastic fluid
flow in inclined porous media. The modelled results in form of
nonlinear and coupled form of partial differential equations were
transformed into ordinary Differential Equations and were solved
by using embedded fourth order Runge-Kutta integration scheme
with Newton-Raphson shooting method. Numerical computations were carried out for the non-dimensional to study the effect
of different physical parameters. Physical parameters such as
viscoelasticity, permeability of the porous media, magnetic field,
Grashof number, Schmidt number, heat source parameter and
chemical reaction parameter on the flow, heat and mass transfer
characteristics were discussed.

Birth Outcomes: Is There Any Role of Organochlorine
Pesticides?
Anand M, Taneja A
Dr. BR Ambedkar University, Agra
Among the agricultural chemicals, organochlorine pesticides have
been the most intensively considered for their association with
preterm birth and low birth weight. Dichloro di phenyl trichloro
ethane (DDT) is the most notorious pesticides because of its
persistent nature, poorly excreted, its property to mimic estrogen
hormone and biomagnified in the food chain, thereby increasing
potential for human exposure. Organochlorine pesticides cross
the placenta; this prenatal exposure has been associated with
adverse pregnancy outcomes. An attempt was made to evaluate
the relationship between placental organochlorine pesticides
(DDT & HCH) and birthweight. Total of 90 mother-child pairs
were selected from Agra city. Organochlorine pesticides were
measured in the placental tissue by Gas Chromatography.
Regression analysis were performed between birth weight and
organochlorine pesticide concentrations. There was a significant
decrease in birthweight with increasing organochlorine pesticides such as with every unit increase in alpha-HCH, beta-HCH,
gamma-HCH, delta-HCH, total-HCH, p,p-DDE and p,p-DDT the
birthweight decreases by 5.81 gms, 1.94 gms, 4.72 gms, 2.09
gms, 2.65 gms, 6.85 gms, and 10.8 gms respectively. Preliminary
results indicate that exposure to organochlorine pesticides may
be related to a lower birthweight. Further robust multicentric
studies are needed to conclude the link.

The Challenges for Risk Assessment of Gene Drive in
Africa
Anang AK, Okoree EA
University of Ghana
Risk assessment of genetically modified organisms (GMOs), as
part of regulatory decision-making in Africa, is fraught by many
challenges such as limited scientific experience and expertise
with GMOs, lack of risk assessment skills, low level awareness
by the public and a high degree of activism directed against the
technology. The emergence of new technologies, such as gene
drive, compound these difficulties and offer the potential of new,
highly uncertain environmental and socio-economic outcomes.
In addition, the ability of mosquitoes to readily cross-national

borders crates issues at the regional level. We will describe these
challenges and the recent efforts in Ghana to increase scientific
and risk assessment skills, as well as endeavours to increase
biosafety awareness of the public so that Ghanaians can make
informed use of these emerging technologies for the benefit of
all citizens.

Hazard Identification, Exposure Assessment and Risk
Characterisation of Dust Emissions from South African
Gold Mine Tailings Sites
Andraos C, Gulumian M
University of the Witwatersrand and National Institute for
Occupational Health
It is known that communities residing in close proximity to gold
mine tailings storage facilities (TSFs), also known as mine dumps,
have raised concern about high dust levels and the onset of respiratory-related symptoms likely caused by tailings emissions.
Currently, it is still unknown whether exposure to tailings dust
emissions could result in adverse health effects. The current study
sought to determine whether tailings dust emitted from TSFs in
the Gauteng Province exhibited an inherent potential to be toxic
(i.e. Hazard Identification); whether tailings emissions were able
to reach surrounding populations (i.e. Exposure Assessment);
and whether exposure of communities to the tailings dust levels
recorded during exposure assessment could pose a risk to developing cancerous and non-cancerous adverse health effects (i.e.
Risk Characterisation). The Hazard Identification results showed
that the tailings dusts were toxic when exposed to cell cultures
in vitro. In addition, the tailings dusts contained physicochemical
properties conducive to being toxic i.e. high surface activities,
small size and high levels of metals known to produce oxidative
stress in cells. The Exposure Assessment results showed that,
during high wind dust events, ambient PM10 emissions from
three TSFs reached surrounding residential areas. In addition,
the personal PM4 levels recorded from schoolchildren at schools
close to two TSFs were higher than the personal PM4 levels
recorded at schools further away. These PM4 dusts were found
to exhibit high levels of crystalline silica. Risk characterisation for
both cancer and non-cancer endpoints revealed that surrounding
communities are at high risk for developing adverse health
effects when exposed to the silica levels recorded in this current
study. To conclude, this study shows possible risk to surrounding

communities and aids future epidemiological studies addressing
the causal link between tailings dust exposure and the onset of
adverse health effects.

Toxicity Profile Of Crude Oil Degrading Bacterial Isolates
Anika OC, Edet UO
University of Abuja and University of Calabar
In order to assess the tolerance of crude oil degrading microbes
naturally present in pristine soil to crude oil toxicity, pristine
soil samples were collected from the garden of the Faculty of
Biological Sciences, University of Calabar, while Bonny light
crude oil was collected from Exxon- Mobile Nigeria Limited. Total
heterotrophic bacteria and fungi (THBC and THFC) counts of both
pristine and experimental crude oil impacted soil samples, isolation and characterization of hydrocarbonoclastic microbes from
impacted soil sample were all done using standard methodologies. Toxicity profiling was done using various concentrations (1%,
5%, 10%, 15% and 20% v/v) of the crude oil in mineral salt medium
(MSM) inoculated with selected crude oil degraders; Bacillus,
Micrococcus, Pseudomonas, and Klebsiella species, that were
designated as HUB1, HUB2, HUB3, HUB4 and control (E. coli)
grown in MSM with no crude oil. The experimental set up were
monitored for changes in pH, temperature and bacterial counts
at various time intervals (0 to 60 hours). Replicates readings were
analysed using analysis of variance for significance; X-Y graphs
were also used to analyse changes in pH, temperature and bacterial counts at various time intervals. Results indicate a significant
drop in microbial counts following impact with crude oil from 107
-117 (x105) to 8 (x102) cfu/g. Across the various concentrations,
pH changed gradually from neutral to under 6.00 while temperature remained fairly constant. At concentrations of 5% and 10%,
there was no tangible drop in counts but at 15 and 20%, there was
a sharp decline in HUB counts, indicating that crude oil causes
quantitative and qualitative changes in the composition of soil
microbes. Although crude oil utilizing microorganisms have the
capacity to degrade crude oil, nevertheless, HUBs have different
crude oil tolerance abilities. Hence, microbes with better tolerance as HUB1 can be employed in the process of bioremediation
in the environment.
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Performing Social Risk Assessment in Mozambique –
Managing Local Communities’ Engagement Challenges

Safety Behaviours and Performance: Current Practices
and Future Opportunities

Antunes D
People & Environment (Mz); Factor Social (Pt)

Antunes D, Carrasqueira M, Jacinto C, Santos J, Dias J, Agostinho F
Factor Social (Pt)

Everywhere in the world communities’ engagement is a key step
of environmental and social risk assessment methodologies, and
a good practice you shall not disregard. Communities’ participation on risk assessment, way before public participation phases
predicted by Environmental and Social Impact Assessment (ESIA)
legal frameworks, is a bet practice ESIA teams should aim at.
Participation studies clearly show that early engagement of local
communities both in ESIA and planning projects contribute to
better studies and projects as on one hand local people may have
knowledge about local relevant features which may not be written
or accessible for teams during field work periods, and on another
hand communities’ feelings of engagement and respect contributes for project acceptance.

Although in the last ten years the general trend of fatal work accidents has declined, in recent years work accidents have increased
again.

In Africa, particularly in Mozambique, communities’ feeling of
engagement is particularly relevant not only as a way to grant
sources of information but also as part of team safety plans.
The country’s administrative structure goes beyond province and
district administration and includes characters such as ‘dono
de terra’ (land owner) and ‘régulo’ (village chief). This structure
mirrors historical and cultural country social structure. These
people are the ones that know local territory the best (including
sacred places you should not enter without previous approval)
and the gatekeepers for you to engage with everyone else.
All the governance structure is important as people hold different
types of information. There are particular challenges you need
to consider when addressing such structure and best practice
to take the most of your work. This presentation will make use
of case studies to present challenges faced by ESIA teams and
identify methods and best practices used for the engagement of
governance structure at different levels.
“
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In order to reverse this trend and move towards a sustained
reduction in work-related accidents, it becomes necessary to
consider new approaches that fit organisation contexts and
market demands.
The aim of this talk is to present the best practices and approaches
of safety management suggested by global and regional
Intergovernmental Organizations, Institutions Specialized in
Occupational Health and Safety, official bodies responsible for
ensuring compliance with health and safety law, and experts
in the fields. Studying documents from these sources, we have
observed that regardless of safety culture, at the end of the day
what counts are the statistics - the number of work accidents and
their frequency. However, for management purposes, the indicators to prevent accidents from happening, cannot only measure
the number of accidents, or the number of near-misses. On the
contrary, such type of reactive monitoring is of little help, and
organisations need more proactive indicators and/or new tools to
promote higher safety practices.
We have also observed that several studies point out human
behavior as one of the main factors for accident occurrence.
Accordingly, there are some human-based methodologies,
namely the Behaviour Based Safety (BBS), which is focused on
identifying unsafe behaviours and correcting them by improving
communication. This may vary in technique when incorporated
on the work environment, but the main goal is to use feedback
applications to increase desirable behaviours and decrease undesirable ones. In our opinion, some principles of this methodology
can be used for measuring the right things and adjusting them
to the organisation’s reality, thus supporting the development of
new assessment tools that will help companies managing their
safety problems.

Major Environmental and health Challenges in East
Africa and the Potential Role of SRA Africa in Improving
Risk Based Decision Capabilities
Anyika E
The Co-operative University of Kenya Mombasa Campus
African Countries are making great progress in improving the
living condition of their citizen and establishing clean environment. This study mapped the current situation regarding the
major environmental and health challenges and the determined
the potential role of SRA Africa in improving risk based decision
capabilities. It also assessed propagation of individual and organizational participation in determining methods of mitigating health
and environmental risks for sustainable economic development

Science-Informed Decision Making: Holistic Frameworks
to Support Societal Values
Apitz SE
SEA Environmental Decisions Ltd
Managing the environmental and social impacts that stressors,
introduced as people seek to obtain selected ecosystem services
(ES) from land- and waterscapes, pose to the sustainable delivery
of these and other interconnected ES is a transdisciplinary
challenge requiring new approaches to communication and
collaboration. Environmental scientists must ensure that the
science they generate is relevant to and translated in terms of
societal values and objectives, to facilitate its incorporation into
local, national, and international decision-making processes.
There are a range of holistic frameworks and approaches for
evaluating, aggregating and communicating the trade-offs
inherent in ecosystem management and restoration. While each
approach has its strengths and weaknesses, the development
of such frameworks to address a specific question follows a
similar conceptual pathway: 1 ) Identifying stakeholders and their
objectives; 2) identifying alternatives; 3) identifying criteria and
indicators; 4) developing metrics of impact on indicators; 5) (quantitatively or qualitatively) scoring impacts on indicators based on
scientific metrics; 6) weighting indicators based on stakeholder

(including regulator) priorities; and 7) evaluating trade-offs to
inform decisions.
This paper will describe and illustrate how such frameworks can
be built and used to support trade-off evaluation, policy development and decision-making. A number of examples, developed to
inform decisions such as habitat restoration, landscape regulation to protect soil/sediment balance, coastal protection, dredged
material management and sustainable remediation strategies,
will be used to illustrate such framework development and
application. Strengths, weaknesses and embedded assumptions
behind various approaches, and a path forward to better support
science-informed CBED, will be discussed.

Measuring Organizational Resiliency for Flood Response
in Thailand
Arlikatti S, Andrew SA, Siebeneck L
Rabdan Academy and University of North Texas
In 2011-12 over a span of 8 months, severe flooding affected 65
of Thailand’s 76 provinces and over 12 million people. The objective of this research was to measure organizational resilience
characterized by five inherent attributes i.e. rapidity, redundancy,
resourcefulness, and robustness in rural (Ayutthaya), suburban
(Pathum Thani), and urban (Bangkok) provinces of Thailand. In
2012, a US-Thai research team funded by a National Science
Foundation RAPID grant, conducted 44 semi-structured face-toface interviews with contacts from public, private, and non-profit
organizations including universities, schools, automobile companies, vendors, tourist agencies, monks from temples, faith based
organizations, and government agencies. Multiple triangulations
were used to identify themes from the qualitative data, validated
with quantitative data and news media reports. Such an examination of how organizations from different geographic settings
varied in their response is of value to resilience building efforts.
The findings suggest that the urban province of Bangkok scored
highest in resourcefulness, rapidity of response, robustness, and
ability to rebound. This is not surprising considering that it is the
country’s capital and the seat of government, economic, military
and tourism sectors. However, contrary to expectations all 44
respondents noted that the rural province of Ayutthaya was the
fastest to recover amongst the three. Its organizations scored
high on redundancy and rapidity of response actions due to the

strength of social networks, a flood disaster sub-culture from
annual flooding experiences, and the help provided by monks
from Buddhist faith based organizations. Conclusions enumerate
the value of such a micro-level examination of resilience through
mixed methods studies to get a nuanced understanding of the
importance of disaster subcultures and religious norms for resilience. This can help refocus attention from structural mitigation
measures to nonstructural measures that build resilience.

Oxidative Stress Biomarkers in Coontail (Ceratophyllum
demersum) from the Diep River, Milnerton, Western
Cape
Arnolds JL, Snyman RG, Marnewick JL, Odendaal JP
South African National Biodiversity Institute, Cape Peninsula
University of Technology
The lower Diep River, Milnerton, Western Cape, is heavily polluted
with metals. Macrophytes in this river also display high bioaccumulation abilities. The present study investigated metal toxicity
in a Diep River macrophyte, coontail (Ceratophyllum demersum),
by determining chlorophyll content and antioxidant responses in
the plant in situ. Antioxidant responses and chlorophyll content
in these plants were also compared to specimens growing in
unpolluted freshwater, to determine whether these responses
can be used as biomarkers of oxidative stress. Specimens were
collected from a polluted Diep River site, as well as from an
unpolluted pond on the CPUT campus. Concentrations of Zn, Fe,
Al and Cu were determined with an ICP-MS, whilst chrorophyll
a, b and total chl content were determined with a spectrophotometer. A suite of antioxidant responses were investigated: Total
polyphenols (TP), Ascorbic acid (AsA), Conjugated Dienes (CD’s),
Oxygen Radical Absorbance Capacity (ORAC), Ferric Reducing
Antioxidant Power (FRAP), Superoxide dismutase (SOD), Catalase
(CAT), Total Reduced Glutathione (GSHt) and Thiobarbituric
Reactive Substances (TBARS). River plants generally showed
significantly (p<0.05) higher metal bioaccumulation, but pond
plants also displayed bioaccumulation, indicating that the fewer
metals present in the pond were highly bioavailable. AsA, CAT,
SOD and TBARS were all significantly higher in river plants, whilst
TP, FRAP, ORAC and GSHt were all significantly lower. CD’s did
not differ. Results showed that, although pond plants experienced
some stress (metal bioaccumulation and environmental stress),
river plants experienced far greater pollutant-induced oxidative

stress. Despite this, the river plants did not show reduced chlorophyll content, probably due to long-term adaptation to their
polluted environment. Antioxidant responses in C. demersum
seem to be reliable biomarkers of oxidative stress due to metal
and pollutant-“cocktail” exposure in the field. Chlorophyll content
as field biomarker requires further investigation.

Bioaccumulation and Chlorophyll Content of Al, Cu and
Zn in Ceratophyllum demersum L. after Experimental
Exposure to a Metal Cocktail “Pollution Event”
Arnolds JL, Snyman RG, Odendaal JP
Cape Peninsula University of Technology
Metal pollution is of major concern because metals can be bioaccumulated in aquatic organisms and have high toxicity. Metal
concentrations can be increased along the food chain and could
potentially threaten environmental and human health. As the
Ceratophyllum demersum L. (coontail) is rootless, it is advantageous for use in laboratory bioassays as this would eliminate
the complication of soil-root-continuum and shoot-root metal
partitioning. It thus has the potential to be a suitable model for
investigating metal stress in plants.
The research objectives were to determine the degree of Al, Cu
and Zn bioaccumulation and chlorophyll content in C. demersum
L. after exposure to a metal cocktail in a simulated “pollution
event” under laboratory conditions over a five week exposure
period. Plants were divided into four experimental treatment
groups, each with different exposure concentrations of Al (AlSO4),
Cu (CuSO4) and Zn (ZnSO4) in mixture. A fifth uncontaminated
group of plants served as the control. Aluminium, Cu and Zn
concentrations were determined in water and plant samples by
means of nitric acid digestion and ICP-MS analysis. Chlorophyll
was extracted in 80% chilled acetone in the dark and the absorbance values were determined using a spectrophotometer.
Chlorophyll a (chl a), chlorophyll b (chl b) and total chlorophyll (chl
t) contents were measured under different exposure concentrations of metals in the macrophyte.
This macrophyte proved highly effective in the accumulation
of these metals at all four exposure concentrations. The metal
bioaccumulation in C. demersum was also variable between
consecutive weeks per treatment and between consecutive
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treatments per week. The plant accumulated metals in the order:
Zn>Al>Cu
This may be due to C. demersum being able to regulate Al, Cu, and
Zn throughout the exposure period. The results of this study indicated that chlorophyll contents were variable over the exposure
period and no significant differences in chlorophyll concentrations were found between weeks.

Aquatic Risk Assessment for Freshwater Ecosystems
and Humans: Effects of Global Warming, Eutrophication
and Chemical Exposure
Arts G
Wageningen Environmental Research
The term “risk” can be defined as the likelihood that a harmful
consequence will occur as the result of an action or condition.
Environmental risk assessment (ERA) considers interactions
of agents or hazards, humans and ecological resources. This
presentation will focus on risk assessment in freshwater. Aquatic
risk assessment has two components: Human Health Risk
Assessment, which includes the risk assessment for the use
of surface water as drinking water and aquatic organisms as
food, and Ecological Risk Assessment, dealing with the risk for
aquatic systems and the organisms inhabiting these systems.
This presentation approaches the complexity of chemicals, other
stressors, processes like eutrophication and risks in freshwater.
Freshwater ecosystems are under threat globally. In order to
approach the complexity in freshwater systems, a tiered approach
is recommended ànd has proved to be useful and cost efficient.
Such an approach starts from screening methods as a first step.
Each following step is more complex and more realistic, involving
more knowledge and information, is more focused and reduces
the uncertainty around the risk assessment. In the first step of
the risk assessment, screening methods are needed which are
standardized, relatively cheap and easy to perform. Higher tier
methods include species sensitivity distributions (SSDs), microcosm and mesocosm studies and modeling. Collating SSDs
requires at least 8 toxicity endpoints from different taxonomic
groups. Studies have shown that relative sensitivities of tropical and temperate species are noticeably different for different
chemicals. This might have implications when using data
from temperate species to be included in the risk assessment
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in tropical regions. An extra safety factor might be adequate.
Examples of studies considering global warming, eutrophication
and chemical exposure are discussed, as well as examples from
population modelling.

Extended Producer Responsibility Policy and Electronic
Waste Management in Ghana
Asibey MO, Lykke AM, King RS
Kwame Nkrumah University of Science and Technology and Aarhus
University
Weak policy design and poor management practices are
commonly blamed for failure to exert positive influence on
managing electronic waste (e-waste) impacts in Africa, including
Ghana. Extended producer responsibility (EPR) policies are
argued to improve overall management of e-waste activities;
yet little is known about agencies and workers’ perspectives on
EPR-e-waste management and planning conundrum, and corresponding policy responses. It is in response to this gap that this
paper explores perspectives and policy responses on the possibility and procedure for harnessing EPR policies as tools for
managing adverse e-waste impacts in a Ghanaian city of Accra.
Using a review of relevant policies and legislations of Ghana, and
interviews with five environmental and e-waste related agencies
and local workers in Accra, findings show inconsistency in how
e-waste is conceptualised which could affect their management.
Findings also show unclear nature of policies, and a lack of focus
on e-waste management issues together with a general lack of
awareness. Evidence of weak agency framework and coordination challenges were reported, a situation which could hamper
efforts in exploring and implementing EPR efforts in managing
Ghana’s e-waste sector. The paper concludes with proposals for
exploring ways of localising and integrating the EPR concerns into
e-waste management in Ghana.

Demystifying the Myth of Non-degradability of Plastic
Pollutants: A review of Microbial Solution
Asikong EBE, Igile GO, Ayade BB, Ekwu A, Anika O
University of Calabar, Government House, Ministry of Climate
Change
During the past three decades, plastic materials have been used
widely in producing materials used for transportation, in food,

clothing, shelter construction, medical and recreation industries.
Others areas of use include; fishing nets, fishing boats, packaging, food industry and in agricultural field for production of
seedlings. Plastics are long chain polymers derived synthetically
from petrochemicals. They are light weighted, durable, corrosion
resistant materials, strong, inexpensive and of high strength.
Due to their durability and high strength, they have created a
myth of their non- degradability under natural conditions, thus
are considered as major environmental problems. The major
option available for plastic disposal and management seems to
be by burning which produce some noxious gases like furans
and dioxins which are dangerous greenhouse gases and play
important role in ozone layer depletion. This further compounds
the environmental menace of plastic. The positive news and
consolation is in the fact that, various microorganisms have been
reported to assimilate plastic waste, with the identification of a
novel strain of microorganism which exudes two enzymes that
can convert plastic products to environment friendly bi- products
that are easily degradable components, thus breaking the myth.
This review article covers the list of plastics, their applications,
plastic degrading efficiency by microbes and their involvement in
the degradation of the plastic waste.

Citizen Science Approach as a Way to Improve Malaria
Risk Perception
Asingizwe D, Poortvliet PM, Koenraadt CJM, Van Vliet AJH,
Murindahabi MM, Ingabire C, Mutesa L, Leeuwis C
University of Rwanda; Wageningen University and Research
Despite various prevention and control efforts, malaria remains
the most important vector-borne disease, particularly in Africa.
Currently, malaria prevention and control presents new challenges as some countries are facing a malaria resurgence. There
is also a gap between ownership and use of malaria preventive
measures. Reducing this gap requires combined efforts, especially from community members as they actually make use of
these measures. Failure to recognize malaria severity impedes
the effective use of these measures. Citizen science approach that
involves citizens in monitoring ecological changes by providing
timely information could provide an opportunity to overcome this
failure. From behaviour change perspective, an integrated model
of determinants of malaria prevention behaviour was proposed.
This model is a combination of Health Belief Model, Theory of

Planned Behaviour, and Unified Theory of Acceptance and Use
of Technology. Complementarity and independence of concepts
of the mentioned models were considered. Other concepts were
also added based on their theoretical relevance. To test this model,
a cross-sectional study was conducted in Ruhuha and Busoro
sectors, Rwanda. These are high malaria endemic areas due to
the presence of marshlands and various rice farming activities.
The survey involved 742 household interviews, 10 focus group
discussions, and 14 in-depth interviews. The results showed that
the majority of the participants had positive perceptions on the
use of malaria preventive measures. However, some people think
that compared to other diseases, malaria is less serious as it can
be treated and cured. Citizens highlighted a need for community mobilization especially to those with low malaria perceived
severity. The citizens agreed that this can be possible through
engaging them in providing malaria and mosquito-related information. The findings indicated that risk perception is potential for
improving proactive role in malaria prevention.

Knowledge and Awareness of Lung Cancer Risk Factors,
Signs, Symptoms and Safe Practices Among Nursing
Staff in a Medical Hospital
Aslin A
Eids, Kerala
Background: Lung cancer is a serious public health issue
because of high mortality and increasing incidence in India, but
actually they are largely preventable diseases and there is limited
data from India on this issues.
Aim: To know the impact of awareness program on change in
adoption of safe practices in prevention and early detection.
Methods: This assessment was part of pink chain campaignamong the nursing staff working in the hospital, a Pre-test was
conducted by questionnaire. It was followed by awareness
program consisting of lectures with special note of tobacco
and smoking and an interactive session followed by post-test.
Literature related to cancer awareness was sent regularly. After
completion of 6 months and 1 year, same questionnaires were
mailed to the participants to see the change in practice.
Results: A total of 156 out of 182 nursing staff participated in the
study (85.71 %).109 and 95 participants responded at the end of

6 months and 1 year respectively. For lung cancer, the correct
risk factors indicated by the participants were smoking (89%),
Second hand smoke (37%), Family history (5%), and tuberculosis
(36%). Symptoms of lung cancer known to nursing staff were
Persistent cough(24%),Sputum streaked with blood(36%),Chest
pain(12%),Voice change(12%),Recurrent bronchitis(5%). At 6
months and 1 year, significant change in alcohol and smoking
habits was noted. There was a significant increase in knowledge at 6 months and this was sustained at 1 year. For not doing
regular checkup, major reasons came out to be ignorance (50%),
lethargic attitude (44.87%) and lack of time (34.61%)

reflected in the five phases of resilience and the associated indicators, and in the effort to improve or optimize resilience.

Conclusions: Knowledge of lung cancer was low and misconceptions were common to nursing staff .Though there was significant
change in addiction habits, there was not much improvement in
people undergoing regular check-ups. Knowledge of the Lung
cancer disease may be useful in determining health care interventions strengthening community-based care for patients.

Challenges to Agricultural LCA in Africa

Assessing Resilience in the Energy Supply Sector
Auerkari P, Jovanovic A, Pohja R, Tuurna S, Molarius R, Koivisto R,
Hapuli H
VTT Technical Research Centre of Finland
Methods for assessing the resilience of smart critical infrastructures (SCIs) has been developed in the EU project SmartResilience.
The presentation aims to show the use of the methods and tools
of the project as applied in the energy supply system of the city of
Helsinki, Finland.
A selected test scenario involves a period of cold spell that can
realistically probe the performance and resilience of the city
district heating network and its power plants that provide heating
for most private and all public buildings in the city. A fire in an
underground fuel storage initiates the scenario that escalates to
reduced production capacity of the adjacent plant and to subsequent loss of another heating plant from the network. Reduced
production combined with an extended period of full load demand
due to freezing wintertime weather will start to cool the district
heating network, resulting in potential need to evacuate or otherwise safeguard high-priority citizens such as the elderly and
others who cannot rely on their own back-up alternatives. The
scenario implies involvement of city infrastructures and actors
beyond the energy supply system. The details are naturally

The case and results are demonstrated and discussed using
the project tools such as the dashboard, dynamic checklists and
indicator database. The implications are also discussed from the
point of view of further threats of interest, such as other cases
and plausible scenarios from extreme weather or interdependencies and cascading events in the evolving national and European
energy systems.

Avadi A
CIRAD - French Agricultural Research Centre for International
Development
South African institutions have organised since 2016 an annual
Southern African Life Cycle Assessment Colloquium, while South
Africa-based NGOs, researchers and the private sector, have
published several LCA and LCA-inspired studies. Beyond these
initiatives, only a handful research and project papers applying
LCA to African systems have been published, notably on food
systems. France-based researchers have been studying African
agricultural and aquaculture systems; Swedish and Spaniard
researchers have studies fisheries in African waters; other
Europe-based researchers have applied LCA to forestry and
other biomass-related systems; and, a recent DG DEVCO initiative, entitled “Value Chain Analysis for Development” – VCA4D,
is performing sustainability assessments (including LCA) of
several agri-food value chains in developing regions, including
various African countries. Despite these efforts, LCA is not a
common research tool among the African research community.
Capacity building limitations by universities and experts vis-à-vis
disseminating the concepts and language of LCA play a major
role. Almost no LCA background data is available for African
contexts, while in the specific field of agri-food, direct field emission models adapted to tropical conditions are lacking. Given the
bleak panorama of LCA use in Africa, excluding South Africa, and
the growing relevance of LCA for the study of agri-food systems,
a number of suggestions are proposed to overcome the most
immediate challenges preventing LCA to be applied to African
agri-food systems. These suggestions pertain the use of suitable
proxies for background data, as well as life cycle inventory design
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and modelling of direct field emissions adapted to local management practices, and in African pedo-climatic contexts.

Variation of Metal Concentrations in Crops Grown on an
Urban Waste Dumpsite: Effect of Growth Period
Awino FB, Lynch J, Maher W
University of Canberra
World Health Organization (WHO) recommends average daily
dietary vegetable intake of 200 - 400g for optimal health.
Conversely, vegetables and other crops growing on contaminated
sites have been reported to accumulate high metal concentrations above human consumption safety limits and could pose
health risks. This study investigated if variations in growth period
could contribute to metal concentrations in crops and crop parts
on the Mbale dump centre and hill slope. Crops and crop parts
at the dump centre and slope contained high mean concentrations for iron (Fe), aluminium (Al), zinc (Zn), manganese (Mn) and
copper (Cu), with lead (Pb), chromium (Cr) selenium (Se), arsenic
(As), mercury (Hg), cobalt (Co), nickel (Ni), and cadmium (Cd)
present in trace amounts. Significant metal variations in crops
and crop parts, occurred between growth periods. Pb, Co, Zn and
Fe concentrations in crops at the dump centre and slope were in
the order: 2 – 6 months > 7 – 15 months > 18 – 72 months. Leaves
exhibited more metal accumulations than other crop parts.
Leaves at the slope and dump centre accumulated Mn, Ni, Fe,
Al, Cr, Cu, Zn, Pb and Mn, Al, Fe, Cr, Ni, Cu, Pb, Co concentrations
respectively. Short-term crop leaves contained higher Pb, Co, Zn,
Cu and Fe concentrations.
Overall, higher metal concentrations were exhibited by short-term
crops at the dump centre and by long-term crop parts (leaves) at
the slope. Pb, Cr, Al, Zn in short-term crops and long-term crop
parts were above WHO/FAO food safety standards and could both
pose risks to consumers. It is recommended that crops with
potential to limit metal uptake should be cultivated within the
safer areas of the Mbale dumpsite.
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A Strategy for Managing Apathetic Users During
Requirements Definition
Aziken GO, Egbokhare FA, Ariavie GO
Federal University
Software Development is a highly risk intensive activity and in
recent times, risk management has become an important paradigm in software engineering because of the high rate of failures
reported in software development projects. Every phase of the life
cycle has its own associated risks. Adequate risk management
strategies are therefore required to produce quality software
systems. The requirements definition phase is one of the most
critical stages of software definition because the quality of a software system is determined by the completeness, conciseness
and quality of the user requirements. Users play a key role in this
process and inadequate knowledge of software users a major risk
factor to successful determination of software requirements. This
paper reports on the risk management strategy adopted during
requirements definition for a software project. The first step was
to determine the behavioral characteristics and priority of each
user group through profiling. It was observed that one of the
user categories obtained consisted of apathetic users. This was
considered as a major project risk because to obtain complete
requirements for the project, requirements must be elicited from
all user categories. The risk mitigation strategy adopted to ensure
adequate participation of the apathetic users and the resultant
effect on the requirements obtained is discussed.

Flash Flood Nowcasting Using Weather Radar Rainfall
Ensemble
Bacelar L, Caseri A, Tomasella J, De Angelis CF
National Institute for Space Reseach (INPE), National Centre for
Monitoring and Early Warnings of Natural Disasters
Flash floods are still a challenge for natural disaster monitoring
and early warning centers worldwide. Their occurrences are
associated with specific meteorological and hydrological conditions. One of them is due to the rain over basin, which in many
cases cannot be predicted in lead time to susceptibility analysis. In this research two nowcasting ensemble methods were
applied to expose the uncertainties of rainfall short predictions
by radar images: using time-lagged and from the geostatistical
model SAMPO-TBM. The main objective was to assess whether

members could predict floods within a forecast horizon prediction up to 120 minutes. For this, the hydrological evaluations were
realized in the urban watershed (168.5 km¬≤) of Nova Friburgo, in
Rio de Janeiro state, based on four flash flood cases. The results
showed that the cross-correlation nowcasting deterministic
method presents on average, a probability of detection higher
than 0.5 in at least 1 mm of rainfall. When the precipitation fields
were applied in the Distributed Hydrological Model (MHD), within
250 meters of spatial resolution and 30 minutes time steps, some
flood waves could be represented along the hydrographs, even 2
hours in advance. The time-lagged method by composing rainfall
scenarios increased the reliability of flow forecasts in 3 cases. The
same occurred with the SAMPO-TBM rain fields. The difference
between the two methods was shown with the ROC diagram, 2
hours before the occurrence of flash floods. The 120 members of
SAMPO-TBM were able to simulate better rainfall scenarios in an
event that there was no amount of precipitation predicted by the
radar in its nowcasts. The hazard maps also helped to predict the
regions with the highest spatial probability of flash flood occurrence, in both methods. It was concluded that a combination
of the two methods can be promising to early warnings, which
would contribute to more effective risk management in one of the
regions most affected by flash floods in Brazil.

Are Developing Countries More or Less Resilient to
Disasters?
Baroud H
Vanderbilt University
Studies have shown that climate change will be most detrimental
to vulnerable communities in impoverished areas. However, in
certain cases, recovery and adaptation measures identified in
developing countries can be used as lessons learned for developed countries that are recently facing repeated extreme weather
events for which they are not prepared. For example, corporations
operating normally in developing countries where transportation
systems are prone to delays may be considered as more resilient
than companies responding to freight accidents in places where
they expect transportation to be always fully functional. However,
the definition of resilience in these cases is highly dependent
on what identifies the severity and frequency of events causing
disruptions, highlighting the importance of integrating uncertainty

and risk analysis and quantification into resilience modeling. So,
are certain countries or communities considered to be more or
less resilient than others? That depends on many factors, the
major one being risk.
To answer the question, this research compares how different
communities respond to disasters and adapt to significant environmental and social challenges.
This work will present a synthesis of risk and resilience analyses of infrastructure systems and communities responding to
disasters and adapting to long term changes. Case studies done
in the U.S., Bangladesh, and Sri Lanka will be presented with a
comparative analysis on how communities develop short-term
recovery strategies and identify future pathways for sustainable
planning. The comparative study is done using decision analysis
methods and data-driven models founded in Bayesian analysis
and other statistical learning tools with data collected through
public sources, surveys, and interviews. The analysis is focused
on transportation, water, and energy systems and the work in the
three countries was done in collaboration with local communities,
government agencies, and utilities.

One Health Approach Towards Addressing Pollution at
the Pole – Integrating Evidence Across Inuit, Wildlife, and
Ecosystems
Basu N
McGill University
Many are surprised to learn that Inuit populations, Arctic wildlife,
and northern ecosystems are amongst the most contaminated
groups worldwide. Here I will outline how One Health principles
underlie key aspects of the pollution at the pole discourse. First,
traditional belief systems of Inuit are grounded in the notion that
everything is connected. Contamination of ecosystems, wildlife,
and people are inter-related, and together this has profound and
well-documented impacts on socio-cultural systems, economic
well being, and total health. Second, Arctic contamination has
been of societal concern and scientific interest since the early
1970s, and have been the focus of a number of initiatives such as
the Northern Contaminants Program (NCP) initiated in 1991 by the
Canadian government and the Arctic Monitoring and Assessment
Programme (AMAP), a circumpolar multi-country program
established to assess the state of multiple compartments in the

Arctic ecosystem. These programs have followed One Health
principles, and enabled detailed investigations into the source,
fate, and transport of contaminants into the Arctic ecosystem,
as well as human health and wildlife risk assessments. Finally,
international agreements, including the Stockholm Convention
and the Minamata Convention, put important value on evidence
from humans, wildlife, and ecosystems, especially as they pertain
to the Arctic. Taken together, One Health principles are omnipresent in the global discourse of contamination at the pole, and
here I will highlight key examples that emphasize the importance
of such an approach in helping translate knowledge into action.

EcoToxChip: A Toxicogenomics Tool for Chemical
Prioritization and Environmental Management
Basu N, Hecker M, Crump D, Head J, Xia J, Hickey G, Maguire S
McGill University
Here we provide an overview of our Large-Scale Applied Research
Program (LSARP) grant from Genome Canada that aims to
develop, test, validate, and commercialize quantitative PCR
arrays (EcoToxChips) and a data evaluation tool (EcoToxXplorer.
ca) for the characterization, prioritization, and management of
environmental chemicals and complex mixtures of regulatory
concern. In Project Phase 1, EcoToxChips are being developed for
laboratory model species representing the most important vertebrate groups in ecological risk assessment (fish-fathead minnow;
bird-Japanese quail; amphibian-Xenopus laevis). Model species
(adult and early-life stage, ELS) are being exposed via standardized tests to 8 environmental chemicals representative of natural
resource/environment sectors of Canadian concern and also ones
that impact a wide biological space (EE2, chlorpyrifos, benzo(a)
pyrene, lead, fluoxetine, selenomethionine, trenbolone, HBCD)
(Activity 1). An integrative systems approach based on functional
‘omics (combined global transcriptomic and proteomic profiling,
targeted metabolome) and physiological analyses across levels
of biological organization is being applied to characterize relevant toxicity pathways including adverse outcome pathways,
AOPs (Activity 2); from this, and other resources, species-specific EcoToxChips consisting of 384 environmentally-responsive
genes of regulatory concern are being informed, built, tested,
and optimized (Activity 3). EcoToxChip performance will be validated (and further optimized) through an inter-lab study with our

collaborators (Activity 4). Under Activities 5-7, knowledge from
Phase 1 is being translated to 3 native species (i.e., fish: rainbow
trout; bird: double-crested cormorant; amphibian: Northern
leopard frog). EcoToxXplorer.ca provides intuitive bioinformatics
support and be modeled on our successful cloud-based tools
(metaboanalyst.ca).

Risk Governance for Emerging Technologies
Trump B, Linkov I
US Army Corps of Engineers
Emerging and enabling technologies have the potential to induce
evolutionary improvements to various facets of everyday life.
However, many are characterized by the uncertainty inherent
within their novel physical properties, or unique social implications which are broadly uncharacterized or poorly understood.
From engineered nanomaterials and genetically modified organisms to blockchain and artificial intelligence, a common need
within various countries and international institutions is to facilitate good decision making. This talk expands upon the general
principles of risk governance, whereby the processes of risk
perception, assessment, management, transfer, and communication collectively inform how institutions with vested political and
cultural norms and requirements make sense of technologies
under uncertainty.

Algerian Public Infrastructure Investment to Reducing
Flood Disaster Risk in the District of Bab El Oued in
Algiers (Algeria)
Benouar D
University of Science and Technology Houari Boumediene
This presentation attempts to present the impact of the unexpected floods and debris flow that occurred within the city center of
Algiers (capital of Algeria) on November 10, 2001 and particularly
the considerable public infrastructure investment to reduce flood
disaster risk. Violent torrential rain fell upon the wilaya of Algiers,
particularly of the massive Bouzaréah with a total of 260mm in
18 hours “stations Bouzaréah and Cap Caxine”. Of the normal
November does not exceed 96 mm. At the height of the phenomenon, these rains lasted 1:30, combined with a significant swell
with sea wave heights of 6 to 8m. According to the official reports,
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this event caused the loss of 776 human lives, made about 1500
families homeless and 126 people missing. 1800 housing units
were damaged, 156 schools, several bridges, roads and public
works suffered from light to considerable damage. The streets of
the area affected were affected the debris flow and accumulated
more than 1.4 million m3 of mud and debris on the low parts of
the district. More than 350 cars were also damaged and several
of them and also buses were buried under the debris flow and
mud with passengers. Following the disaster floods of 09 and to
avoid its reproduction, the Algerian government has decided to
implement a program of measures to reduce the vulnerability
of the district of Bab El Oued. These mitigation measures may
be summarized by: (1) reducing runoff and sediment transport
by specific treatment and management of the Oueds (Rivers in
Arabic) particularly at the crossing of the Oueds by roads and (2)
increasing the capacity of the existing sewerage system of the
district by the duplication of the collector of the Oued M’kacel.

Natural Risks Insurance for Enhancing Resilience
Towards Sustainable Development: The Algerian
Experience
Benouar D
University of Sciences & Technologies Houari Boumediene (USTHB)
This paper attempts to present the development history of the
Algerian natural disaster insurance scheme. The first thought on
the coverage of natural disaster risks, was well advanced during
this period, and promulgated by the law 80-07 of August 9, 1980
relating to insurance (just a few months before the October 10th,
1980 El-Asnam earthquake, stipulated in its article 40: “Unless
otherwise agreed, the insurer shall be solely liable for material
damage resulting directly from fire, explosion, lightning and electricity. Damage resulting from volcanic eruptions, earthquakes,
floods or other natural disasters, whether or not followed by fire,
may also be insured. In fact, this law allowed insurers to grant
the guarantee against natural events in extension to the basic
contract “fire” at the request of the insured. This guarantee was
attached to the fire risk for an additional premium. In 1990, the
government established the natural disasters fund. This mode
of coverage has evolved, by Executive Decree No. 90-402 of 15
December 1990, on the creation of a compensation fund for
victims of natural disasters (FCN) in the form of a treasure special
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account. Nevertheless, this fund was not fed by the premiums
relating to the risks “natural disasters” but by:

departments belong the same technology department in a larger
manufacturing company in Sweden.

• A tax paid by the insured of 1% on each “damage” insurance
policy excluding “vehicles, agricultural risks, personal risks
and credit risks” insurance;

Following the first measurement, the intervention group received
training in psychosocial risk assessment and team coaching. Line
managers in the intervention group participated in four peercoaching sessions where they discussed challenges and potential
solutions related to risk treatment. The control group received no
training or group sessions. 6 months later, the second measurement using the ROI-MSIT was carried out.

• Insurers’ contribution of 10% of their after-tax profits;
• The legal solidarity reserves established by the 1983 Finance
Act as a guarantee fund for agricultural disasters;
• Fines imposed for non-compliance with statutory insurance
obligations, with the exception of those relating to vehicle
insurance;
• Any other resources, contribution or grant from the State.

Evaluation of Psychosocial Risk Assessment Intervention
on Psychosocial Safety Climate and Work Factors
Berglund R, Backström T, Bellgran M, Hultgren U
Mälardalens Högskola
Employee wellbeing and good mental health is essential for good
business. One of the recommended practices to prevent harm
and promote wellbeing at work is psychosocial risk management.
Part of the psychosocial risk management process involves risk
assessment and treatment. However, there is little research investigating what actually happens to the psychosocial safety climate,
work factors, wellbeing and performance during a psychosocial risk assessment and treatment process. To contribute to
research in this area, 11 managers have identified psychosocial risks in their departments at two different time points with
6 months apart. This has been done using the digital version of
the Republic of Ireland – Management Standards Indicator Tool
(ROI-MSIT). This tool measures; demands, control, peer support,
manager support, relationships, roles and change on a 5 point
likert scale. For the purposes of this study, the tool also measures
and provides the user with reports on Psychosocial Safety Climate
(PSC), performance and wellbeing.
The participants in this study are a control group comprised of
6 product development departments (engineers), and an intervention group; 5 product support departments (technicians). All

Findings show 1) no significant differences between the control
and intervention at T1. 2) at T2 the intervention group scored
significantly higher on PSC, manager support and relationships.
3) There are no significant changes when comparing the control
groups’ results between T1 to T2. 4) The intervention group show
significant improvements in the work factors: role, demands,
relationships, support from manager, change, psychosocial
safety climate and self-rated performance from T1 to T2.
The results suggest that training may have contributed to
improvements in PSC, work factors, wellbeing and performance.
This is the first time to our knowledge that the ROI-MSIT and PSC
have been used together.
More research is needed understand more about why psychosocial risk levels improved. How were the risks addressed and did
the risk treatment contribute to the change.

Design and Testing of Cloud-based Distributed
Automated Fraud Detection for Gasoline Resellers
Beteto AL, Melo V, Lin J, Polmateer TL, Dias EM, Lambert JH
University of São Paulo, Brazil and University of Virginia,
Charlottesville, United States
Brazil has 41,829 fuel resellers, according to the Agência Nacional
do Petóleo, Gás Natural e Biocombustíveis - ANP, which is one
of the governmental entities responsible for the sector’s regulation. Comparatively, the United States has 121,556 fuel resellers
and China has approximately 100,000 fuel resellers.Although the
total number of fuel resellers in Brazil may seem small when
compared internationally, the topic has become relevant due to
the frauds identified.In a survey published by ANP, it was observed
that even after 14 years, the same type of fraud identified in 2003
has not been addressed properly and continues to cause damage

in 2017, largely due to the lack of efficient inspection resources
capable of guaranteeing the sector’s compliance and reliability.
This fraud, as well as others that have been already identified,
poses a significant fiscal risk for government entites, contributes
to the tax evasion scenario that reached R$4,8 billion in 2016,
and can be avoided with the support of cyber-physical systems
to assist in risk assessment and decision-making.Cyber-physical
systems can significantly improve governmental intelligence,
data resilience, and compliance activities of key sectors in the
economy, such as automotive liquid fuel resale.This paper presents the results obtained from a case study carried out at 4
gasoline resellers. It was verified that the technology is capable
of collecting data from fuel pumps automatically and transmitting that data securely through the Internet, in order to help in
the identification of patterns and operational deviations at the gas
stations, thereby establishing a dynamic methodology of risk analysis, capable of integrating physical data and software routines to
support remote and field inspections and decision making.The
fuel data collected were digitally signed and transmitted, as an
electronic document in XML format, to a cloud platform through
an encrypted channel to ensure the integrity, reliability and resilience of the data.

Investigating the Toxicity of Insecticide Treated
Mosquito Nets to Early Life Stages of Fathead Minnows
(Pimephales promelas)
Bisesi JH, Welsh R, Larsen DA
University of Florida
Insecticide treated mosquito nets (ITNs) are considered to be a
great public health success story, saving millions of lives in areas
with endemic malaria transmission. ITNs are treated with pyrethroid insectides that are effective at killing mosquitos but exhibit
little toxicity to humans. While ITN distribution programs are
common in areas of sub-Saharan Africa, studies have indicated
that utilization of ITNs lags behind distribution, which has fueled
speculation of alternative uses of the ITNs. For example, recent
evidence from our team, based on qualitative interviews, found
that ITNs are regularly used for seine fishing in regions of western
Zambia. Participants also reported a co-occurring declines in fish
catch quality and quantity in areas with ITN fishing. However, little
work has focused on understanding whether ITNs contribute to

declines in fish population, either through the small mesh size
removing vulnerable young of the year from the population, or
through bioaccumulation and toxicity associated with insecticides that coat the nets. To begin to address the latter, exposure
experiments were conducted with embryonic and larval fathead
minnows (Pimephales promelas). Fish were exposed to varying
surface areas of ITNs (0, 1, 5 , 10, and 20 cm2 ITN) in 300 ml of
moderately hard water for 96 hours (embryos) and 7 days (larvae).
Fish were monitored daily for any morbidity or mortality associated with exposure. At the end of the experiment fish were
weighed to determine growth. Preserved fish will also be used
to measure biomarkers of pyrethroid insecticide exposure using
Quantitative PCR. These experiments are ongoing and results will
be presented at the meeting. This preliminary study will further
our understanding of the potential for pyrethroid insecticides to
leach from ITNs and cause toxicity to freshwater aquatic organisms in areas of sub-Saharan Africa where ITN misuse for fishing
has been associated with declining fish populations.

Intentional control design is the process of leveraging the results
from the Cognitive Map and incorporates how people work to
evaluate a risk solution design. Intentional control design is
implemented to reduce “cognitive load”.

Redesigning Risk Management for the Digital Economy

Bosch S, Botha TL, Wepener V
North-West University

Bone J
Columbia University, School of Professional Studies - Enterprise
Risk Management
A Cognitive Risk Framework is presented in response to asymmetric risks inherent in cyber risk and an economy increasingly
driven by technology. The Five Pillars of a Cognitive Risk Framework
are designed to help organizations right-size the allocation of
risk resources. The five pillars include: Cognitive Governance,
Intentional Control Design, Business Risk Intelligence & Legal
Risk Assessment, Cyber Risk Intelligence & Human-Element
design, and Cognitive Data & Human Integration.
Cognitive Governance starts with an assessment of an organization’s Risk Perception. A Cognitive Map is created through a Risk
Perception Assessment which develops a road map for identifying
blind sports across the organization and rebalances the focus of
risk practice where the opportunity to reduce risk and improve
processes is greatest.
The Cognitive Map created by the Risk Perception Assessment
drives the rest of the five pillars and determines the extent and
need for implementing each program in the pillar.

The Business, Risk & Legal Intelligence pillar is the process of
research and development to refine risk management practice
and business performance through an active process of intelligence gathering.
The Cybersecurity Risk Intelligence and Human-Element Design
pillar is similar to the intentional control design pillar but includes
greater emphasis on the human-element of cyber risk.
Lastly, the Cognitive Data and Human Integration pillar is designed
to develop a robust decision support capability for targeted solutions. The cognitive data and human integration pillar is focused
on creating Situational Awareness as a competitive advantage.

Metabolic Responses of Caenorhabditis elegans
Following Exposure to Nanogold

We used nanogold particles (nAu) as a model for studying
particle-specific effects of engineered nanomaterials (ENMs)
by examining the metabolomic responses and mitochondrial
respiration in a model soil organism, Caenorhabditis elegans
(C. elegans). The nematode C. elegans is used as an ecotoxicological model species in both aqueous medium and in solid
substrates. Nanogold is used in many consumer products and in
vivo drug delivery. Our previous studies indicated nanomaterial
uptake, a dose dependent decrease in reproduction and growth,
and formation of epidermal blisters after exposure to nanogold.
Metabolomics can be used to identify biomarkers of nanomaterial
exposure and effect pathways. This could lead to the identification of pathway fingerprints for nanomaterials and their biological
mechanisms of toxicity in vivo. Gas chromatography mass spectrometry-based metabolomics approach was used to recognize
the toxicity of sub-lethal concentrations (30 to 100 mg/L) of
nAu (14 nm) and ionic Au (0.002 to 2 mg/L). Multivariate pattern
recognition analysis reflected the perturbations in the metabolism (amino acids, organic acids, sugars) of C. elegans after
exposure. The variance in the metabolic profile in the exposed
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organism (ENM and bulk particle) was manifested as an effect on
reproduction. These results give more information regarding the
mechanism of toxicity of nAu and form part of an environmental
risk assessment of metal based ENMs.

Toxicity Assessments of a Range of Nanomaterials Using
Danio rerio (zebrafish) for a Multi-endpoint Approach
Botha TL, Wepener V
Unit for Environmental Sciences and Management, Water Research
Group, North-West University
Nanomaterials have been developed for several different applications ranging from drug delivery vectors, to product packaging,
whitening agents in food, polishes, digital displays and diagnostic
enhancement. Environmental exposure to nanomaterials can
occur in different stages of the lifecycle of the product; from their
synthesis, applications, product weathering and their disposal.
Zebrafish allow for multi-endpoint assessments which can include
calculating an LCx (OECD 203), developmental effects, swimming
behaviour in both larvae and adults as well as several techniques
measuring biodistribution and bioaccumulation. Due to the large
range of nanomaterials being produced each nanomaterial has a
different toxicity mechanism and may affect each of the assessment parameters differently altering the toxicity. For this study we
tested the toxicity of carbon based nanomaterials and bimetallic
quantum dot nanomaterials both with three different functional
groups (-COOH, PEG- NH3), an inert gold nanomaterial with two
different shapes (spheres and rods), a nanoconjugate with an
anti-retroviral drug attached to it and a metallic oxide nanomaterial. Most nanomaterials tested show an LC50 toxicity range of
more than 50 mg/L to 14 day old D. rerio with the carbon based
and inert gold showing the least toxicity. The functional groups
with a positive and negatively charged chain had a higher toxicity
(LC50= 14 – 19 mg/L). While the oxide nanomaterial showed low
toxicity but increasing toxicity over time. The nanoconjugate,
although an increased solubility was observed, showed an LC50
of 60.8 mg/L. Gold nanospheres showed no toxicity in a but the rod
shaped nanomaterials showed significant toxicity of LC50= 110.2
µg/L. There was however a significant effect on larval swimming
behaviour in most nanomaterials tested. Based on these results
several more studies are required to assess the different toxicity
mechanisms of nanomaterials in aquatic ecosystems.
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Investigating Secondary Effects of Antiretrovirals on
Microbial Ecosystems in Aquatic Environments

Evidence of Impacts from DDT on Large Aquatic Bird
Eggs from KwaZulu-Natal, South Africa

Bothma L, Bezuidenhout CC, Adeleke R
Unit for Environmental Science and Management, North-West
University

Bouwman H, Yohannes YB, Nakayama SMM, Motohira M, Ishizuka
M, Humphries MS, Van Der Schyff V, Du Preez M, Dinkelman A,
Ikenaka Y
North-West University, Potchefstroom, South Africa

Large amounts of antiretrovirals (ARVs), used in the treatment of
HIV – positive people are entering the sewage treatment systems
via human excretion. Sewage treatment systems rely, to a certain
degree, on the activity of bacteriophages to maintain the bacterial
community dynamics, allowing for optimal operating conditions.
However, non-specific effects of ARVs on bacteriophages could
have detrimental effects on this. The aim of this study was to
determine if the presence of ARVs affect the structure and
infective ability of coliphages and growth potential of bacteria.
Exposure studies with three different classes of ARVs (NNRTI,
NRTI, and PI) were performed at concentrations ranging between
2 ng/mL and 80 ng/mL. The levels ranged below and above the
detected levels in effluent and environmental waters, where up
to 38.45 mg/ml was observed for Lopinavir. Studies performed
included establishing growth curves of Escherichia coli in the
presence of coliphages and ARVs. Secondly, the reliability of the
international standard method for enumerating coliphages in a
system (ISO 10705) was evaluated under these circumstances.
Thirdly, structural integrity of bacteriophages was investigated
using transmission electron microscopy (TEM). TEM results indicated possible structural effects on bacteriophage appendages.
This may explain the lack of phage activity observed in the growth
curves of Escherichia coli, as well as the decrease in phage levels
established by ISO 10705, of phages with tails. The effectiveness
of WWTPs could be decreased due to the presence of ARVs in
the system rendering bacteriophages with appendages inactive.
It may also be necessary to re-evaluate the use of ISO 10705
to establish viral safety of water polluted with ARVs. ARVs have
also been detected in environmental and even drinking waters,
suggesting that the potential ecological disturbance of ARVs in
aquatic ecosystems may be further reaching than just wastewater treatment plants.

We collected aquatic bird eggs from the highly biodiverse northern
Kwazulu-Natal, South Africa where DDT has been used for more
than 80 years, and is still in use. White-breasted Cormorant had
had ∑DDT of 2400 ng/g lm (lipid mass), African Openbill eggs had
3400 ng/g lm ∑DDT, Little Egret eggs had 6900 lm ∑DDT, and Pinkbacked Pelican eggs had the highest ∑DDT concentration at 7200
ng/g lm. There were no significant differences in mean concentrations of o,p’-DDT, p,p’-DDT, and ∑DDT between species, but we
did find significant differences for p,p-DDE, o,p’-DDD, p,p’-DDD,
%DDT, %DDD, and % lipid. The thickest pelican shell (0.96 mm)
had the lowest ∑DDT concentration at 29 ng/g wm, while the
thinnest eggshell (0.40 mm) had a ∑DDT concentration of 3300
ng/g lm; a 58% difference. Regressions of p,p’-DDE and p,p’-DDD
concentrations with pelican eggshell thickness were significant
implying reproductive impairment. Compositional profiles of the
isomers indicated different food webs for the different species.
DDT concentrations in KwaZulu-Natal were lower than from
another DDT-sprayed province (Limpopo Province) in South Africa.
The reasons might be ascribed to differences in hydrology and
rainfall. Significant ecotoxic threats to birds associated with DDT
remain in KwaZulu-Natal. Our findings underscore the urgency to
move away from DDT, and/or to implement practices that reduce
emissions to the environment while protecting human life.

Laboratory-based Pt Exposure Affects Swimming
Behaviour and Performance in Oreochromis
mossambicus
Brand S, Botha T, Jiri Z, Wepener V
Water Research Group, Unit for Environmental Sciences and
Management, North-West University, Potchefstroom, South Africa
The Bushveld Complex in South Africa is well-known for its
vast deposits of platinum group elements (PGE) that represent
the bulk of the world’s deposits. Among these, Pt is a precious
metal and highly valuable due to its unique physical and chemical properties. Due to its abundance in this geographical area, it
is intensively mined and then processed at the world’s largest Pt

refinery. As a result of these activities, both surface and ground
water can get contaminated. Furthermore, the most prominent
products containing Pt, e.g. Pt-cured silicones, chemotherapy
drugs, catalytic converters and Pt-based fuel cells may also lead
to release of Pt into the environment when they are discarded
and undergo physical and chemical abrasion. Accumulation of
metals has been linked to decreased survival rates and aberrant reproductive ability in aquatic organisms and the chemical
composition of water and soil may alter its bioavailability and
influence its uptake and accumulation in a host of living organisms. Although previous studies have measured the presence of
Pt in the natural environment, comprehensive characterisation of
possible adverse effects following exposure of organisms to the
metal remains limited. To address this, a Southern African freshwater fish regularly used in toxicological studies, Mozambique
tilapia (O. mossambicus), was exposed to a low concentration of
Pt (0.5 µg/L) and a concentration some magnitudes higher (500
µg/L) for four days, after which bioaccumulation was measured
and compared to alterations in swimming behavior and performance. During Pt exposure, bioaccumulation occurred in muscle
soft tissue, accompanied by an increase in Pt-bound metallothioneins. At a concentration of 500 µg/L, Pt induced alterations
in swimming behavior and social interaction and significantly
decreased critical swimming speed. Although these effects
occurred at levels higher than those present in the environment,
it indicates that Pt has the ability to cause aberrancies in swimming behavior and performance following short term exposure.

Harmful Algal Blooms: Understanding Public Health and
Environmental Risks in the Face of Change
Brooks B
Baylor University
Harmful algal blooms (HABs), which appear to be increasing globally in response to diverse forcing factors, present pronounced
risks to public health and the environment, particularly in inland
waters and coastal systems. In fact, site-specific relative risks
to water quality can exceed more commonly examined contaminant indicators (e.g., metals, organics, pathogens) when a HAB
occurs. Unfortunately, monitoring and surveillance systems for
exposure to HAB toxins are differential developed and implemented. However, algal toxins are challenging traditional water

quality assessment and management programs, by specifically
confounding stressor identification evaluations. Predictive bloom
development and termination models, availability of analytical
standards, an understanding of environmental fate and transport, and comparative toxicology information must be advanced
for most HAB toxins. Systems and multidisciplinary approaches,
including embracing a One Health context, are further necessary
to reduce, diagnose and manage HAB events.

outcomes did not result in a phenotypic exacerbation of obesity
by DEHP. Future studies will focus on exposure of developing
organisms to determine if organism age of exposure influences
the development of the obesity phenotype.

Molecular and Microbial Responses in the Zebrafish
Gastrointestinal System Following Exposure to the
Suspected Obesogen Diethylhexyl Phthalate

This paper builds upon earlier risk narrative research, focusing
upon their historical development in the US and UK. The ‘storying’
of risk is an important and neglected dimension and it is argued
that those emerging from a key set of events and controversies have been influential in framing the terms through which
we understand risk more widely.Narratives such as ‘nuclear
catastrophism’ have acquired considerable independence, and
powerfully framed experience with the storying of ‘what might
have been’ becomes as real as what actually did.

Buerger AB, Dillon DT, Martyniuk CJ, Bisesi Jr JH
University of Florida and Center for Environmental and Human
Toxicology
Increasing incidence of obesity in developed nations has been
recognized for many years, but recently, the incidence of obesity
in developing nations has rapidly increased in both children and
adults. While lack of exercise and poor diet are linked to the
obesity epidemic, it is suspected that exposure to environmental
chemical contaminants, termed obesogens, may contribute to
this epidemic. Epidemiological evidence has implicated phthalate
plasticizers found in water bottles and food containers as
obesogens. To determine a mechanism by which phthalates, in
combination with overeating, may exacerbate obesity, zebrafish
(Danio rerio) were exposed to either regular feeding, overfeeding,
or overfeeding with diethylhexyl phthalate (DEHP) for 60 days.
Results indicate that overfed zebrafish had increased mass and
body mass index when compared to control fed fish, but exposure to DEHP did not exacerbate these conditions. Alterations
in gastrointestinal transcriptome indicated that DEHP exposure
altered processes related to lipid metabolism and fat storage,
which were likely driven by down-regulation of peroxisome proliferator activated receptor alpha. Examination of the microbiome
of exposed fish revealed alterations in abundance of several phyla
associated with obesity in humans, such as Bacteriodetes and
Tenericutes. Functional analysis provided additional evidence for
metabolic disruption following DEHP exposure, including alterations in microbial lipid and carbohydrate metabolisms. Overall,
this study lends evidence to DEHP-induced disruption of molecular and physiological processes in the gut that are involved in
the metabolism, uptake, and storage of lipids. However, these

Environmental Risk Narratives in Historical Perspective:
From Early Warnings to ‘Risk Society’ Blame
Burgess A
University of Kent

Analysis proceeds from an understanding of risk as a tool that
brings together an understanding of threats, what is threatened
and how that might be remedied in the future, increasingly based
upon past experience. Risk narratives emerge historically with the
growth of concern for the public impact of environmental events,
through individuals prepared to articulate this and then challenge
the denial of institutional responsibility. But the explicit language
of environmental risk only emerges in post-war America through
public challenges to fluoridation, pesticides and consumer safety,
the article arguing that we can approximately distinguish ‘risk
society’ narratives concerned with human-made threat and an
assumption of corporate and institutional responsibility, focused
upon victims and blame for their condition. A concluding suggestion is that If narrative is to be used in risk communication it will
require more sophisticated forms that go beyond only exposing
risk and insisting upon blame, emphasizing resilience more than
limitless harm.
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Road and Rail Freight LCI data for South Africa
Burke MA, Althaus H-J, Russo V, Valsasina L, Safaei A, Von Blottnitz
H, Notten P
The Green House, INFRAS, University of Cape Town and ecoinvent
Association
Freight transport is an important part of South Africa’s economy,
mainly due to the large distances between cities and reliance on
international trade, with logistical costs equating to 12% of GDP.
Road transport dominates the market, accounting for approximately 250 billion tonne.kms, or two-thirds, of freight movement
annually. South Africa’s road freight industry is also unique, with
its reliance on >32 gross tonne trucks and coal-derived liquid
fuels (synfuels), making up 66% of 50 ppm diesel.
South African specific life cycle inventory (LCI) datasets on freight
transport have until recently not been available and reliance on
international datasets has thus made the contribution of freight
transport to South African product environmental footprints
inaccurate. Datasets on South African road and rail freight, developed by The Green House and INFRAS in collaboration with the
ecoinvent Association (funded by the Swiss State Secretariat
of Economic Affairs (SECO) through the Sustainable Recycling
Industries (SRI) programme), are thus a key development. As
part of the SRI programme, the University of Cape Town has also
developed LCI datasets on South African liquid fuel markets and
synfuels production.
The new datasets allow for assessment of the impacts of freight
transport, taking into account the specifics of South African
truck fleets (size, loading etc.) and the fuel mix. Interestingly, the
assessment showed that, even with the unique challenges found
in South Africa, the impacts are in line with European road freight,
due to the higher loading rates of South African trucks. The
impact of synfuels is however evident, with GHG emissions and
emissions contributing to eutrophication increasing by circa 25%
and 60% respectively, when synfuels’ fuel mix share is included.
The SRI datasets allow a better understanding of the impacts of
freight transport in South Africa, although, as with all LCI datasets, there is scope for improving both quality and reliability.

Deciphering Mechanism of Actions of Chemical
Compounds or Pollutant Mixtures by Bioactive Thermal
Proteome Profiling (bTPP)
Carrasco Del Amor A, Fresnedo O, Cristobal S
Linköping University, University of the Basque Country
Deciphering the possible harmful effects of novel pollutants and
pollutant mixtures is one of the challenges of toxicology and
ecotoxicology today. It is known that the effects from mixtures
are just an addition of effects of each compound of the mixture.
Moreover, there is not yet any methodology that could offer a
clear answer when neither the chemical structure is known, nor
the concentration and ratio in the mixture could be measured.
Therefore, one of the keys to understand the effects of a bioactive
compound in a living cell is to predict the mechanism of action
(MOA). The initial step is an unbiased identification the molecular
targets at the exposed cells. We have implemented a method,
thermal proteome profiling that was developed to assess at
the proteome level all possible drug targets. We have modified
it for its application to any bioactive compounds and it is named
bioactive thermal proteome profiling (bTPP). This method unable
a sensitive analysis across a proteome of protein targets from
any bioactive compound in any physiologically relevant context
by mass spectrometry. To demonstrate the applicability of bTPP,
we study an uncharacterized compound extracted from a cultivable species of cyanobacteria. Identifying the direct targets of
this new compound from liver cells, HepG2 and discussing the
possible MOAs. The function of those proteins would define the
MOA, predicting the mode of action at the cellular level as well as
possible secondary or harmful effects. We discuss bTPP application to elucidate effects of novel pollutants and pollutant mixtures
in cells.

An Assessment of Effects of Pollutants from Coal Mining
Activities on Freshwater Bodies: A Case Study of a Coal
Mining Region in Matabeleland North, Zimbabwe
Change JB, Siwela AH, Basopo N
National University of Science and Technology
We assessed the effects of coal mining activities on water bodies
using the freshwater snail Helisoma duryi as a bioindicator
species. Water and sediment samples were collected from 3
different sites in a coal mining area in Matabeleland North. The
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physical parameters that were measured on site were pH, total
dissolved solids (TDS), temperature and conductivity. Fresh water
snails Helisoma duryi were exposed to sub lethal doses of the
sampled water. The exposure duration was 28 days with snails
collected at 7 day intervals to determine the time dependent
effects of effluent from mining activities on aquatic biota. After
the exposure duration, post mitochondrial homogenates were
prepared and used to determine superoxide dismutase activity.
The sediment samples were digested and analysed to determine
copper and lead concentrations. Very low acidic figures were
observed in all samples with some sites having pH lower than
2.0. High levels of TSD and conductivity were observed with some
sites recording TDS figures of 1.21 ppt and conductivity of 2.42
mS. Moderate pollution for some sites was observed from the
results of the heavy metals analysed. Time dependant inhibitions
of superoxide dismutase enzyme activity were observed in all the
snails exposed to water samples from the mining area. Pollutants
from mining activities affect the wellbeing of aquatic biota as indicated by the consistent inhibitions of the first line of defense of
the antioxidant system in the freshwater snails H. duryi. There is
therefore, need for constant monitoring of water bodies in coal
mining areas to safe guard the health of aquatic life from adverse
effects of effluent from coal mining activities.

A Decision-support Tool to Increase Urban Resilience to
Flood Risk: From a Theoretical Concept to Operational
Urban Managers Re-appropriation a France-Quebec
Comparative Approach
Heinzlef C, Hémond H, Benoît R, Damien S
University of Avignon
In a context of climate change and over-urbanization, the increase
of urban flood events is extremely problematic. Flood risk, due to
its recurrence and intensity, weakens urban areas, populations,
policies or economies at the urban, national and even international scale. Among diverse urban risk management strategies,
making cities more “resilient” seems to have become an imperative. This concept is defined as the ability of a system to absorb
disturbances and maintain its own characteristics despite a shock
and to restart activities after it. While many cities can already be
described as resilient, for the reason that they are still present
despite the successive hitting events, some are nevertheless
faster to recover from a shock. It is then interesting to determine

which characteristics are likely to allow an urban system to best
prepare for, experience and recover from the disruptive event.
However, resilience is still very abstract. This research therefore
aims to concretize this concept at the local scale through the
creation of a decision support tool, addressing resilience in as
much as possible holistic way. A territory is composed by interactions, environment, infrastructure, networks, economies, policies
and populations. Applying this concept to urban dynamics must
consider all urban elements and stakeholders. Our methodology
proposes to respond to these challenges with three indicators
measuring inherent urban, technical and social resilience and
by collaborating with decision-makers through a socio-economic partnership with the City of Avignon (France) and the City
of Quebec (Canada). This research-practice partnership highlights the growing need for territories to acquire strategies and
tools to operationalize resilience. Finally, the importance given to
the generic nature of the tool, by using mainly open data, makes
possible to test the urban resilience tool on a national scale or
international scale such as City of Quebec.

Integrating Environmental Parameters and economic
Benefits to Analyse the EA Application in the Mountain
Rice Paddy System of Chongqing, China
Chen ZL, Shao Y
Key Laboratory of the Three Gorges Reservoir Eco-environment,
Chongqing University
Agrochemicals, such as pesticides and fertilizers used in the
current conventional agriculture (CA), have contaminating
environments as well as food, which pose significant risks to
non-target organisms and even human health. Under the environmental pressures, the ecological agriculture (EA) using organic
fertilizer for crops, is developed to substitute CA gradually worldwide. However, the EA has not escalated in the Chinese mountain
area. To identify the major impact factors on EA application, the
rice cultivation between EA and CA were compared by analyzing
soil physic-chemical properties, soil bacterial and plant diversity
in Chongqing. In considering the economic benefits, the inputs
(nutrient, pesticide application and, labor input) and outputs
(economic benefits and ecosystem services) were integrated for
evaluation. The yield in EA (3,700 kg/ha) was significantly lower
than that in CA (7,500 kg/ha). Soil TN (2.24 ± 0.16 g/kg) and available potassium (AK, 70.67 ± 9.88 mg/kg) in CA was higher than

that in EA (1.45 ± 0.18 g/kg for TN and 54.00 ± 5.89 mg/kg for AK).
Soil OM of CA (55.6 ±5.8 g/kg) was distinctly higher than that of
EA (24.4 ± 1.43 g/kg), whereas, Porewater DOC concentration in
EA (71.11 ± 7.28 mg/L) was higher than that in CA (61.07 ± 6.61
mg/L). Plant richness, bacterial diversity of ACE and Chao1 in EA
were significantly higher than in CA. The net economic benefits
of EA were 3,159 USD and higher than that of CA (2,714 USD).
Limitations on N and AK were responsible for the low yield in EA.
The relative high amounts of AP, Porewater DOC and bacterial
diversity revealed the improvement of soil properties in EA. The
economic benefits suggested EA application in China as well
as worldwide to facilitate the sustainable development of agroecosystem. Whereas, animal diversity and economic benefits of
ecological services should be considered in the further research
to promote the sustainability development of the agroecosystem.

Voluntary Participation In Determining Health Risk
Mitigates
Chepkonga M
Health is an important sector in the world, a country with citizens
of good health is most likely to do well in terms of social-economic development. In the recent times new kinds of diseases
have emerged among them “Chikungunya” and “Dengu fever”
that have affected the Kenya coastal region. Past research indicate
that the highest achievement in action is attained when persons
volunteer to undertake the same thus this study endeavored to
involve communities in mapping the way forward in addressing
the health risks experienced at Mombasa. Of notable consideration was waste disposal which is one of the causes of health
risks particularly those associated with communicable diseases.
A lot of waste is disposed by persons in disregard to the manner of
disposal and area of disposal and no matter the laws put in place
to deter this, the habit persists. Thus community focus groups
both by the business communities, suburbs as well as areas in
the out skits of the city were formed to discuss how to implement
the mitigates to reduce health risks. It was then apparent that
volunteer participation was key to finding a lasting solution to the
causes of health hazards.

Probabilistic Risk Assessment of Cumulative Dietary
Exposure to Triazole and Organophosphorus Pesticides
in Taiwan
Chiang SY, Chang BS, Chuang YC, Ho WC, Wu KY
China Medical University
This study assessed the cumulative risk of combined exposure
to 12 commonly used triazoles and 20 organophosphorus pesticides in Taiwan, using Council of Agriculture pesticide residue
monitoring data for 54,794 vegetable and fruit samples from
2010 through 2015 and food consumption data obtained from the
National Food Consumption Database. Monte Carlo simulation
estimated the distribution of residues for triazole and organophosphorus pesticides and multiplied them by the food intake
rate and corresponding relative potency factors (RPFs), and
divided them by the body weight to estimate the lifetime average
daily dose (LADD) to triazole and organophosphorus pesticides,
using cyproconazole and methamidophos as index compounds,
respectively. The % of acceptable daily intakes (ADIs) of the individual pesticides were calculated and compared to the ADI of
the index compound. The 95th percentiles of cumulative chronic
exposure of triazole pesticides for the general and consumer
populations were 2.38% and 8.23%, respectively, of the ADI in
cyproconazole-equivalents; corresponding 95 th percentiles for
cumulative chronic exposures of organophosphorus pesticides
were 4.11% and 14.19%, respectively, of the ADI in methamidophos-equivalents. Our findings demonstrate total ADIs below
100% ADI, indicating that the cumulative exposures to triazole and
organophosphorus pesticides does not pose any health concern
to the Taiwanese population.

Plasmid Profile of Bactria Isolated from Painted
Concrete Walls From Parts of Imo and Rivers State,
Nigeria
Chiegboka NA, Emeka-Nwabunnia IE, Nwaneri CB
Federal University of Technology, Owerri, Imo State, Nigeria.
Bacteria implicated in the deterioration of painted wall surfaces
were studied at 3 different locations. These areas include: Eleme,
Port Harcourt city of Rivers state and Ohaji-egbema L.G.A of
Imo state, all in southern part of Nigeria. From each site, swab
of painted walls were collected from parts where the paints had
started peeling and falling off which is usually green or black in
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color. These samples were sent to the laboratory for analysis by
culturing method. Growth media used were macconkey agar,and
chocolate agar. Various biochemical tests were carried out on the
bacterial species isolated, and the isolates were also identified
using their morphological and microscopic features. From the
results, it was observed that various bacterial species occured in
these areas in their varying number. The bacterial isolates were
subjected to plasmid profiling using alkaline lysis method. It was
observed that out of the 100 samples that were collected, only
the samples from PortHarcourt (Eleme) had bacterial which bear
plasmid of molecular weight 23.13 kilo base pair (kbp), sample
from PortHarcourt city had bacterial carrying plasmid of molecular weight of also 23.13kbp, the samples from Ekporo road
Port Harcourt had bacterial with plasmid of molecular weight of
4.361kbp.

Safety of Drinking Water in Nsukka, Southeast Nigeria:
An Assessment of Bacteriological Quality, Antibiotic
Resistance and Human Health Risks
Chigor CB, Bako AS, Ozochi CA, Igbinosa IH, Titilawo Y, Ugwu KO,
Adukwu E, Chigor VN
University of Nigeria, University of Benin, Alex Ekwueme Federal
University and University of the West of England
Access to safe drinking water is essential to health but potable
water is in short supply. Nsukka is a water-scarce town that
depends largely on roof-harvested rain water (RHRW) and tanker-supplied borehole water (TSBW) for drinking and domestic
purposes. This study evaluated the bacteriological quality of
TSBW and RHRW and quantified the potential public health
risks associated with their use. Water samples were collected
following Standard methods. Faecal indicator bacteria (FIB)
including total coliform (TC), faecal coliform (FC) and Escherichia
coli (EC), were enumerated by the membrane filtration technique,
using Chromocult coliform agar (CCA). E. coli was confirmed
by polymerase chain reaction (PCR) detection of the target
beta-glucuronidase (uidA) gene. Antimicrobial susceptibility
was determined using the standard Kirby-Bauer disk diffusion method and analysed according to Clinical and Laboratory
Standard Institute guidelines. Quantitative microbial risk assessment (QMRA) was done using the ß-Poisson model. A total of
250 water samples (150 TSBW and 100 RHRW) were analysed.
The FIB counts were high (ranged as follows: 0 – 4.4x103, 0
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– 8.1x103 and 1.1x103 – 9.6x 103 cfu/100 ml for EC, FC and TC
respectively) and mostly exceeded the recommended maximum
values suggested by national and international guidelines for safe
drinking and domestic applications. Of a total of 87 E. coli isolates,
58.6% were multidrug resistant. Significantly (P<0.05) higher
concentrations of TC, FC and EC were observed for TSBW and
water stored in metal tanks than for RHRW and water stored in
plastic tanks. Daily risks of enteropathogenic E. coli (EPEC) infection in individuals exposed to both TSBW and RHRW via drinking
and bathing ranged from 1.2x10-5 to 7.1x10-4. The yearly risks of
infection from waters were unacceptably high (range: 4.3x10-3 to
2.3x10-1), exceeding the acceptable risk of 0.01 % (10-4 infection/
person/year), and the guideline value used as by several nations
for drinking water. These results show that the bacteriological
qualities of drinkable water types in Nsukka are not safe for use
without treatment. These waters represent significant public
health hazards. This study highlights the need for treatment of
these waters before use.

Application of a Particulate Waste to Mitigate Pollution in
Transboundary Rivers
Chingono KE, Bere E, Yalala B, Sanganyado E
National University of Science and Technology
Save River is a transboundary river that flows through Zimbabwe
and Mozambique. The major sugarcane plantations and bioethanol production plants in Zimbabwe are in the basin of Save River.
However, the production of biofuels and sugarcane processing
produce large quantities of vinasse effluent and bagasse fly
ash. However, vinasse effluent is often indirectly discharged
into local streams and rivers following application in roads and
agricultural fields resulting in pollution of Save River. This study
investigated the reduction of chemical oxygen demand (COD) and
acidity in vinasse effluent using sugarcane bagasse fly ash. An
optimal COD reduction efficiency of 72 % was obtained in batch
experiments using the following operating conditions: 100 ml,
180 min, 240 rpm, 4.5 g, and 90–125 μm for the effluent volume,
contact time, shaking speed, adsorbent dose, and particle sizes,
respectively. Furthermore, vinasse effluent was treated using a
laboratory-scale sand bed filtration loaded with bagasse fly ash.
The optimal COD removal efficiency was 68% after a 25-min
interval. Kinetic and parametric investigations showed that the

adsorption of COD particles fitted the Freundlich model best
(Kf=2.16 mg g−1; r2=0.96), and the kinetics fit the pseudo-second
order model (r2=0.98). The pH was also adjusted to near neutral
from mostly acidic for both the sugar cane vinasse and molasses
vinasse effluents. The results of this study demonstrated that
pollution of Save River could be mitigated by treating the vinasse
effluent before discharging into the environment.

Risk Assessment of Plumbum in Shellfish among
Adolescents Using Taiwan Food Consumption Database
and Taiwan Traditional Snacks Consumption Database
Chu YR, Chiu SY, Chang PH, Huang HY, Ho WC
China Medical University
In Taiwan, night market is popular and usually located in crowded
regions. Adolescents have large consumption in night market.
Night market plays an important potential exposure route of
health risk related to heavy-metal. Shellfish, one of the most
commonly food ingredients in Taiwan snacks, may accumulate
highly plumbum. According to the data from the International
Agency for Research on Cancer, plumbum compounds are
probable carcinogenic to humans (Group 1). In order to study
the impact heavy-metal on health, our study focuses on the risk
assessment and exposure assessment of plumbum related to
shellfish consumption in Taiwan. The participants of study were
12-18 years old. The exposure risk of plumbum was quantified in
a formula LADD=((C*CR)/BW)*(ED/AT) and exposure levels of the
analysis were determined by using three sets of data: 1) the body
weight(BW) of consumers, 2) the analysis concentrations(C) in
shellfish samples, and 3) the consumption rates(CR) of shellfish.
Values of CR and BW were derived from the database of the night
market snacks consumption database in Taiwan. The life-time
average daily dose (LADD) value was calculated and the average
time(AT) and exposure duration(ED) were set 70 years. The CR
of 12-16 year old female was the highest (Mean±SD: 1.78±12.03
grams) and the max consumption of shellfish was 12-16 year old
male (Mean: 132.00 grams) in all participant. CR in consumer
only participant showed that the single highest was 12-16 year
old male (Mean±SD: 30.55±51.25 grams). The risk assessment of
plumbum was assessed and the concentration(C) was according
to the Shih et.al 2013 (0.055ug/g). Compared to the acceptable
daily intakes of The Joint FAO/WHO Expert Committee on Food

Additives (Plumbum: 25 ug/kg-day), the LADD of 12-16 year old
male which had max consumption of shellfish was 0.126 ug/
kg-day in the acceptable range. The results showed that the exposure was all in the acceptable range. Further study is needed.

risk communication to the Food Safety Network to improve the
efficiencies of managing resource in risk analysis.

to understand improved impacts in a more comprehensive and
reliable manner.”

Risk Assessment and Sustainability Assessment
Combined for Mining Activities in the ITERAMS project

Preparedness for Natural Hazards on Coastal
Communities of Chile and its Main Predictors

Role of Quantitative Health Risk Assessment from Food
Monitoring Information in the Food Safety Network in
Taiwan

Ciroth A, Burhan S, Di Noi C
GreenDelta

Cisternas PC, Bronfman NC, Cifuentes LA, Repetto PB
Pontifical Catholic University of Chile and CIGIDEN

Sustainable mining recently gets a lot of attention. New technologies are proposed and implemented which aim to mitigate
sustainability and even to foster positive impacts. Ideally, to
understand the sustainability impacts, all three sustainability
dimensions are investigated, i.e. environmental, social and
economic aspects, over the entire life cycle, and at the same time,
due to the uncertainty and variation of impacts, local conditions
at each mine site considered as well. Further, since many effects
at mine sites are occurring only with a certain probability, a risk
assessment is recommended.

There is a progressive increase in the magnitude and impact of
natural disasters, mainly those related to climate change. The
frequency of geophysical events has remained relatively constant
in recent decades; however, earthquakes and tsunamis are disasters that have caused most fatalities worldwide (about 750,000
deaths between 1994-2013). In addition, waterfront communities
are particularly vulnerable to these natural hazards.

Chuang YC
National Taiwan University
The food safety scandal has seriously affected consumers’
confidence in recent years. Annually, over 4000 food samples
have been inspected from markets and vendors and the high
compliance rate of post-market surveillance results are ranged
from 87.2%-100% as show annual report. However, it is hard to
indicate the performance of risk management. Although the relevant authorities have gradually implemented risk management
measures, the limited effectiveness has ignored the efforts and
resources of the government. Therefore, in order to restore the
trust of the Taiwanese people and the international community
in Taiwan food, the framework of the Food Safety Network has
been developed. The Food Safety Network is an integrated system
developed and based on risk assessment in Taiwan. It hopes to
integrate existing government resources to provide food safety
policy directions through big data analysis and decision-making
standards for emergency treatment of sudden food safety incidents. The food monitoring data is highly certainty but may be
easily overlooked for risk assessment because of the low detection rate. Therefore, this study will discuss the application of
quantitative health risk information provided by food monitoring
data from three aspects of risk assessment, risk management
and risk communication. In the risk assessment model, the
background knowledge including inspection results, chemical
analysis methods and sampling strategies is constructed and
inferred from prior distribution by Bayesian statistics. Meanwhile,
the food monitoring data is included as likelihood function to
update the state of belief to obtain the posterior distribution of
the information. The posterior distribution of the model parameters can reflect the impact of risk management such as sampling
strategies and setting maximum residuals. Therefore, the quantitative risk can provide appropriate feedback of risk management/

In the ITERAMS EU H2020 project, a new technology that closes
the water cycle in mines is investigated, which promises to drastically reduce water input and waste water output flows of mines,
and in addition, as by product, creates geopolymers, which can
be used in on site construction. Three different mine sites are
investigated, in Finland, Portugal and South Africa, using a full
life cycle sustainability assessment, and also a risk assessment.
The presentation will focus on risk assessment and its combination with sustainability assessment, which has to tackle several
issues:
- Addressing risk impact pathways, i.e. dealing with the fact that
one event with a certain likelihood and impact might trigger
further events with again a certain likelihood and impact
- Data collection and validation for the risk assessment
- Combination of specific, yet qualitative and ordinal information
from the risk assessment, with quantitative, yet generic data
from a sustainability assessment;
For each, solutions applied in the project will be discussed. In
conclusion, it will be shown how far the combination of different
assessment methods adds to a more complete understanding of
the mining technologies, with focus on risk assessment, based
on results for the different sites, with the aim to finally be able

Chile has more than 4,000 km of coastline and is one of the OECD
countries most exposed to natural hazards, where 54% of its
population and 12.9% of its total area is exposed to three or more
natural hazards. Despite the above, there are few studies in Chile
focused on characterizing the degree of citizen preparedness for
the risk of natural hazards. Therefore, the main objective of this
research is to characterize the level of preparedness of Chile’s
coastal communities facing the risk of natural disasters and to
determine its main predictors.
For this purpose, a face-to-face survey will be implemented at
the end of 2018 on statistical representative samples (2,250
participants) of five of the main coastal cities of Chile: Iquique,
Antofagasta, Valparaíso, Concepción, and Puerto Montt. We
will include risk perception, acceptability, trust, risk awareness,
hazard experience, hazard proximity and willingness to take
preparedness measures for earthquakes, tsunamis, floods, and
landslides as the main natural hazards to which coastal communities are exposed.
The results of this study will allow understanding and promoting
the preparedness response of coastal communities to natural
hazards to enable the efficient, effective and timely development
of preparedness and mitigation plans.
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Household Evacuation Model for Floods: The Case of
Northern Chile
Cisternas PC, Huerta DA, Bronfman A, Bronfman NC, Repetto PB
Pontifical Catholic University of Chile and CIGIDEN
Natural disasters are considered fast and unpredictable events.
Due to this, it becomes essential to understand the evacuation
process in order to be able to protect people’s lives. Therefore, the
goal of this study was to model the main factors that influence the
evacuation decision of a family, after the occurrence of a flood in
March 2015 in the urban area of northern Chile.
For this purpose, between November and December 2015, a faceto-face survey was applied on statistically representative samples
of three localities in northern Chile: Copiapo, Paipote and Tierra
Amarilla in the Atacama Region of Chile. A total of 480 people
completed satisfactorily the survey. Social capital, familiar and
workplace plan, worry, and sociodemographic variables were
assessed. A logit model of discrete choice was implemented.
The results show that the evacuate decisions to safe areas do
not depend only on the proximity to the flood zone. Rather, the
probability of the families to evacuate increases when their house
is flooded, the family group has a greater number of members
and, there are several children and/or elderly people. However,
the probability decreases if the house is far from rivers or bodies
of water and the head of household has higher education and a
higher economic income. These outcomes are crucial in order to
advance in the evacuation plans and programs of the cities.

Water Infrastructure, Childhood Blood Lead Levels, and
Delinquency Risk: Characterizing the Effects of Exclusion
from Municipal Water Services in Wake County (North
Carolina, USA)
Clonch A, Fisher M, Macdonald-Gibson J, Macdonald J, Cooke P
UNC Chapel Hill Gillings School of Global Public Health
Lead exposure in childhood has been strongly associated with
impaired cognitive development, decreased IQ levels, and
increased juvenile delinquency. Previous research has also shown
that a lack of access to municipal water services is associated
with higher levels of lead in drinking water and that lack of service
disproportionately affects African American neighborhoods
through a phenomenon known as “municipal underbounding.”

20

Fifth World Congress on Risk: Development and Resilience

However, it is not known whether access to municipal water is
associated with lead exposure in childhood and delinquency
in subsequent juvenile years. The research we are conducting
characterizes the effects of exclusion from municipal water
infrastructure on children’s blood lead levels and juvenile delinquency, which is defined as any complaint filed against a minor
and recorded by the North Carolina Department of Juvenile
Justice Delinquency Prevention (NCDJJP). We created a 20-year
merged database with household water source, blood lead levels,
and delinquency data from Wake County, North Carolina, USA.
The merged database, which compiles data from county tax
records, blood lead data from NC LEAD database, and juvenile
delinquency data from NCDJJP, will be analyzed using two-stage
least-squares regression to assess whether access to municipal water infrastructure is associated with childhood blood lead
levels and subsequent delinquency outcomes. While the results
are still forthcoming, we hypothesize that children without municipal water service will have increased blood lead levels, and, in
turn, increased risk of delinquency compared to similarly situated
children with municipal water service.

Effect of Cadmium/Tellurium Quantum Dots and Citrate
Capped Nanogold on Staphylococcus aureus and
Escherichia coli using xCELLigence RTCA SP
Coetzee I, Botha TL, Claassens S, Wepener V
North-West University, Private Bag X6001, Potchefstroom, 2025,
South Africa
Nanomaterials (NMs) are natural, incidental or manufactured
materials containing particles, with measurements between 1100 nm. These NMs may occur naturally in the environment, be
released unintentionally by industrial processes or engineered
for consumer products. They have unique characteristics and
are used for a variety of applications. As the global use for NMs
increases the risk of environmental contamination increases.
The aim of this study was to determine nanomaterial toxicity
on two bacterial species using real time xCELLigence RTCA SP.
Cadmium/Tellurium Quantum Dots (QDs) were functionalized
with three functional groups (neutral – PEG, negative – COOH
and positive – NH3). Nanogold (nAu) was citrate capped and able
to interact with salts in the medium. Stock concentrations were
prepared with MilliQ water and sonicated at 25V to disperse particles. Characterization of nanomaterials was done using a Malvern

zeta sizer and Transmission Electron Microscopy. Bacterial
cultures were incubated at 37°C for 24 hours in Brain Heart
Infusion broth supplemented with 0.25 % sucrose, prepared to 1
x 10⁹ CFU/ml and placed in an xCELLigence plate. Data analysis
and statistics were done on Graphpad prism. Percentage reduction indicated inhibition of bacterial growth with a bacteriostatic
effect on both bacterial cultures. Quantum dots showed dose
response patterns for COOH functionalized QDs (E. coli and S.
aureus), whilst nAu dose response patterns were observed for S.
aureus. Nanomaterial concentration and charge display different
toxicity patterns on bacterial species. Characteristics of NMs
are essential to understand toxicity patterns towards bacterial
cultures.

When Governments Retreat, The Private Sector Steps
Up: On the Risks Associated with the Commodification of
Water
Cohen A, Arvai J
University of Michigan
We have borne witness to many instances where, when governments have retreated from their obligations to society, businesses
have stepped up. An example of this trend is currently playing
itself out in the United States where, upon the federal government’s retreat from the Paris Climate Accord, the private sector
has nevertheless pledged to fulfill global climate-related obligations on their own. This research asks, what might happen if
governments fail to provide reliable access to clean water? Would
it be acceptable for the private sector to step up and provide this
service at a cost to consumers? In answering this question, this
research examines contextual and cultural drivers of risk and
benefit perception of the commodification of water.

Management of Project Risks Across Disruptive Futures
to Meet Cost, Schedule, and Quality Objectives
Collier ZA, Lambert JH
University of Virginia
Traditional risk analysis relies on answering the questions
famously posed by Kaplan and Garrick – what can go wrong, how
likely is it, and what are the consequences? However in project
scheduling, there is still a disconnect between the identification

of risk sources and the assessment of the impacts on the project
in terms of schedule delays, cost overruns, and quality degradation. This is in part due to causal ambiguity and a lack of historical
data from which to derive probability distributions the components of risk. Thus, the purpose of my research is to cast a new
perspective on project risk analysis, treating sources of risk as
scenarios comprising emergent and future conditions. Whereas
traditional risk analysis seeks to quantify likelihood of occurrence
and consequences, scenarios are evaluated by the degree they
disrupt project plans. The Research Question is to investigate how
particular scenarios, consisting of emergent/future conditions,
are more disruptive than others due to their re-prioritization of
project activities. This work links a scenario-based decision
model to PERT/CPM schedule analysis, analyzing two unique
modes of disruption: 1) A change in decision maker preferences
as represented by the relative importance of cost, schedule, and
quality criteria, 2) Changes in the structure of the project network
or parameters defining the constituent activities such as duration
and cost. The managerial implications for this research are that
it provides insights into prioritizing project activities that are most
critical and sensitive to disruptions, and allows project managers
to identify the most disruptive scenarios to the project. By linking
scenario analysis with traditional project scheduling techniques,
project managers will be able to better mitigate risks and meet
schedule and budgetary targets within dynamic and uncertain
project environments.

When Climate Change is Not Psychologically Distant
– Factors Influencing the Acceptance of Sustainable
Farming Practices in Vietnam
Connor M, De Guia AH, Van Nguyen H, Sander BO, Gummert M
International Rice Research Institute
Reducing individuals’ psychological distance to climate change
and highlighting its proximal consequences have been suggested
to increase sustainable behaviours. Rice farmers in Vietnam are
not only experiencing challenges due to climate change but are
also expected to increase production through sustainable intensification. This leads to increased production and mechanization
which leave farmers with more rice straw in the field. Due to time
and financial constraints farmers often, choose to burn their
straw, which has adverse health effects, increases air pollution

and contributes to greenhouse gas emissions. Farmer adoption
of recently promoted sustainable rice straw management practices is low. The present study therefore, investigated factors
influencing the acceptance of different rice straw management
practices in Vietnam. 112 smallholder farmers participated
in the study. Farmers’ perceptions of risks, benefits and their
acceptance of eight different rice straw management practices
including burning, soil incorporation, composting, mushroom
and biogas production, and different collection methods, was
investigated via a survey questionnaire. Furthermore, farmers’
trust in institutions and knowledge about climate change were
evaluated. Results show that farmers often burn their rice straw
even though they perceive high risks, few benefits and expressed
low levels of acceptance for rice straw burning. Acceptance of rice
straw management practices differs between practices; however,
benefit perceptions are the strongest predictor for all practices
followed by knowledge about climate change. Risk perceptions
were a weak predictor for some practices including burning and
biogas production. The regression models explain up to 50% of
the variance. This study shows that even though climate change
is not psychologically distant to farmers, sustainable behaviour
will depend on the acceptability, feasibility and perceived benefit
of options provided.

Economic Analysis for Disaster Risk Management
Strategies in Developing Countries
Corderi Novoa D, Hori T, Avelar C, Acosta C
Independent Consultant
Governments in developing countries need to evaluate the
economic tradeoffs of alternative disaster risk management
(DRM) strategies in a context of limited availability of funds.
Typical options to be considered in a DRM strategy include
investing in risk reduction, retaining risk or transferring it
through financial instruments. Previous studies have performed
benefit-cost analysis (BCA) of each option in isolation, failing to
account for tradeoffs and interactions among them. In this paper
we develop an integrated assessment approach to evaluate DRM
options and prioritize strategies according to economic principles
at the country level. Combining probabilistic risk assessments,
engineering and cost-benefit analysis with optimization techniques, we evaluate different options and their interactions over

a multi-year planning horizon. Our model incorporates the estimated costs and benefits of measures into a mixed integer linear
program to explore the desirability of alternative DRM strategies
for a set of future scenarios. The model analyzes the optimal
combination of options and ultimately the appropriate allocation
of national public funds within a planning horizon. We present the
results of the model application in Peru. Investment in disaster
risk reduction is desirable to a certain level where damage from
most high-frequency and low damage disaster events is reduced
at a reasonable cost. Retention and transferring of risk are also
part of an optimal DRM strategy and their economic desirability
depends, among other factors, on the amount of investment in
risk reduction and the structure of risk in the country.

Knowledge of Scientific Production on Risks and
Disasters Between the Institutions of Redesastre (PR,
Brazil)
Cova G, Noli M, Schimure N, Pinheiro E, Fernandes CA, Stringari D
University Center for Studies and Research on Disasters (CEPED/
PR) - BRAZIL
Faced with the impacts caused by adverse events, it is imperative to develop research for disaster risk management. Therefore,
this work aims to systematize the knowledge produced by institutions of the State Network of Research, Education, Extension
and Technological Innovation focused on disaster risk reduction
in Paraná (Redesastre), the first network created with this theme
in Brazil, by State Decree No. 12,445 / 2014, by means of the identification, classification and analysis of the researches carried
out. Visits were made to higher education institutions cooperating
with Redesastre for the cataloging and analysis of theses, dissertations, specialization monographs and graduation monographs
(TCC) related to the disasters theme, as well as consultations
with the digital collection, when available. This activity had as a
search criterion the keywords established in the Brazilian Code
of Disasters (COBRADE) and Codification of Disasters, Threats
and Risks (CODAR) and the study area of all the works. The
research was organized in spreadsheets with the following data:
title, author, supervisor, year of publication, type of work, area of
study and knowledge and location of the work and then generated graphs. A total of 1,264 works were surveyed, including 98
theses, 495 dissertations, 300 specialization monographs and
371 TCC. The areas of knowledge that concentrated the greatest
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number of productions were the Applied Social Sciences (18.8%)
and the Human Sciences (17.7%). As for the type of disaster, the
natural ones accounted for the majority (46.5%), followed by the
technological ones (26.1%). Among the universities, the Federal
University of Paraná (UFPR) stood out in relation to the number
of jobs (34.3%). The vast majority of productions deal with Risk
Management (90.8%) as opposed to Disaster Management
(9.2%). In the temporal aspect, the work began in the 1940s, with
a substantial increase since 1990. From the spatial point of view,
about 60% of the researches analyze some territory in Paraná,
especially in the Metropolitan Meso-region of Curitiba (37.10% ).
With the realization of the project, a panorama of the scientific
production on disasters in Paraná was obtained, which will serve
to base and stimulate the research where gaps of the knowledge about the subject were identified in the territory of Paraná
and in the areas of knowledge not yet involved in the subject,
besides subsidizing the elaboration of public policies, aiming at
an adapted and resilient society.

Variability in Cross Domain Risk Perception Among
Smallholder Farmers in Mali by Gender and Other
Demographic and Attitudinal Characteristics
Cullen AC, Anderson CL, Biscaye P, Reynolds TW
University of Washington
Previous research has shown that men and women, on average,
have different risk attitudes and may therefore perceive new
opportunities differently. We use data from smallholder farm
households in Mali to test whether risk perceptions differ by
gender and across domains. We model this potential association
across six risks (work injury, extreme weather, community relationships, debt, lack of buyers, and conflict) while controlling for
demographic (age, education, health, wealth, time poverty, children, geographic region) and attitudinal (social orientation, access
to information, worldview, optimism, and self-efficacy) characteristics. Factor analysis highlights extreme weather and conflict
as eliciting the most distinct patterns of participant response.
Regression analysis for Mali as a whole reveals an association
between gender and risk perception, with women expressing
more concern except in the extreme weather domain; however
the association with gender is largely absent when models
control for region. We also find lower risk perception associated
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with an individualistic and/or fatalistic worldview, a risk-tolerant
outlook, and optimism about the future, while education, better
health, a social orientation, self-efficacy and access to information are generally associated with more frequent worry – with
some inconsistency. Income, wealth, and time poverty exhibit
complex associations with perception of risk. Understanding
whether and how men’s and women’s risk preferences differ, and
identifying other dominant predictors such as geographic region
and worldview, could help development organizations to shape
risk mitigation interventions to increase the likelihood of adoption, and to avoid inadvertently making certain sub-populations
worse off by increasing the potential for negative outcomes.

Frontiers of Risk Communication: Grand Challenges for
Communication of Emerging Bioscience Issues

the threat. For example, a primary threat might be a viral infection
like influenza and the recommended response may be to receive
the seasonal influenza vaccination. While classic risk perception
theories like Protection Motivation Theory have celebrated many
decades of use, they do not account for individuals’ perceptions of
potential harms posed by the recommended response itself. That
it, there is no theorization about the influence when an individual
may perceive something like the influenza vaccine to pose significant new risks to the user. This presentation reports on the new
theoretical development that found the Secondary Risk Theory
that better explains how risks ae perceived in today’s society. We
report on a cross-national experiment that empirically supports
this new theory as more explanatory and predictive than classic
risk perception theories.

Cummings CL
Nanyang Technological University

Method for Quantitative Safety Risk Assessment in Urban
Regions

Communication of emerging science issues has become increasingly pernicious in the 21st century. New media, fake news, and
political influence have contributed to increased cultural tribalism resulting in polarized scientific beliefs, larger followings of
conspiracy theories, increases in confirming exiting biases from
inadequate sources of information, and the generation of echo
chambers, filter bubbles, and silos. This presentation outlines
how such changes in the communication landscape are influencing bioscientific developments today and details cultural
differences in misinformation, disinformation, and propaganda
between various regions around the world that hold sway over
public perception, policy-making and governance, and ultimately
public use and wellbeing regarding various bioscience applications either in use or development.

Dai BQ, Xie YS, Wang T
Beijing Municipal Institute of Labor Protection

Secondary Risk Theory: Empirical Foundations for a New
Theory Of Risk Perceptions
Cummings CL, Kong WY, Rosenthal SB
Nanyang Technological University
Traditionally, risk perception theories evaluate 2 facets of a risk
issue—a primary threat that poses potential harms or consequences to the individual, as well as a recommended response
intended to diminish the likelihood or severity of the harm posed by

With the development of economy and the improvement of society
in China, the safety problem of cities is increasingly serious.
Safety risk identification is an effective way to find the problems in
big cities, such as Beijing. This article takes one region of Beijing
as the main study subject. Through the analysis on factors and
features of safety work accidents, data categories were determined with focus on accident prevention. The data categories of
urban accidents include injuries, unexpected death and equipment failure. Based on the analysis of accidents, failure rules
and correlations according to risk theory, the paper presents a
method for quantitative safety risk assessment in urban regions.
The comprehensive urban region risk classification methodology is established by using the risk matrix method. Different
managers can take different management strategies through
different classified regions.

Plastics in Birds Nests and on Beaches of Coral Reef
Islands in the Western Indian Ocean

issue has been tackled in various countries – Switzerland, USA,
France - ; presentation will tackle successively:

Dalcos D, Verster C, Choong Kwet Yive NS, Minnaar K, Bouwman H
North-West University, Potchefstroom, South Africa

- Legal framework,
- Technical methods, from resilience to prevention and
mitigation,
- Ways and means for prevention, or remediation, if damages
incurred.
- Economic approach of the case

Plastic pollution is a persisting problem in the natural environment (including marine areas), and it has been a problem for at
least the last 60 years. Plastic is used daily by consumers worldwide, whether it is single use or made to be more durable (with
the help of plasticisers), the plastic eventually gets discarded of
and most of it (millions of tonnes annually) end up in the ocean
from various sources. The plastic is then transported to various
(sometimes remote) locations where they accumulate. Plastic, be
it micro- or macro plastic, has a significant effect on marine birds.
Birds incorporate plastics into their nests, and ingest or become
entangled in the debris. This can cause starvation, reproductive
issues, and even death. Persistent organic pollutants are associated with microplastics and introduce chemicals like DDT into the
food web when organisms on lower trophic levels ingest them. A
Fourier Transfer Infrared Spectrometer was used to determine
the composition of macro plastics on the beaches of St. Brandon’s
atoll and Rodrigues, as well as the macro plastics found in
nests of Brown Noddies (Anous stolidus) on St. Brandon’s atoll.
Microplastics were found in the nests of Sooty Terns (Onychoprion
fuscatus) after digesting nest sand and analysing the digested
sand with a Nikon AZ100 stereomicroscope to determine size and
colour of the microplastics.

Risk Assessment Former Outdoor Firing Range
Decommissioning: A Comparison Between Switzerland,
United States of America and French Technical and Legal
Regulation
David JF
Compagnie Nationale des Experts de Justice en Environnement
The subject and its background: Outdoor firing range, maintenance, decommissioning is an environmental subject appeared
on the end of the XXth century. We shall describe the way that

The steps of presentation: Presenting experiences and feed
back from different countries, each step of the presentation will
describe how and when consciousness appeared and developed inside countries whose experience will be described and
presented.
Foreign experiences: Comparison will encompass Switzerland
and USA experience and regulation on that very topic of outdoor
firing range depollution, throughout a 20 years time span and will
lead to a legal case in France, without specific regulation in the
latter country.
Environmental health effects assessment: The regulations,
threshold values for depollution level, health effects assessment
wil be compared, both in the way they are settled and enforced,
through case study.
Economic approach: Economic approach will compare costs of
mitigation when the cart has been put before the horse versus
benefits of a legal framework regulating prevention.
Results from those different countries:onclusion will describe
what is explicit and implicit through regulations and mitigation
actions on the ground of resilience and health protection.

Declining Renal Functions Among Selected Fishing and
Farming Communities: Implications on Chronic Kidney
Disease of Unknown Etiology (CKDu) in Sri Lanka
De Silva PMCS, Abeysiriwardhana PA, Nishara KGD, Ekanayake
EMDV, Wanniarachchi GT, Chandana EPS
Department of Zoology, University of Ruhuna, Matara, Sri Lanka
Chronic Kidney Disease of unknown etiology (CKDu) has emerged
as a burden epidemic among rural communities with the low
socioeconomic background in Sri Lanka. Increasing incidence of
CKDu in certain geographical locations has been reported and

these cases are mostly concentrated among dry zone farming
communities. However, several other occupational communities may expose to the same environmental risk factors and
their vulnerability is not mostly subjected to studies. Hence, the
objective of the present study is to investigate the vulnerability of
selected farming and fishing communities to CKDu. Conventional
renal markers of a fishing cohort in Kottagoda (KOTfish,n = 124)
and a farming cohort in Kaltota (KALfarm,n = 89) were analyzed.
As for the results, Scr (0.58 mg dL-1; Median) (25% = 0.43, 75%
= 0.74), Cyst – C (0.73 mg dL-1; Median) (25% = 0.61, 75% = 0.85),
ACR (4.40 mg g-1; Median) (25% = 2.39, 75% = 9.48) were recorded
in the fishing community. In the farming community above values
were recorded as Scr (0.93 mg dL-1; Median) (25% = 0.83, 75% =
1.11), Cyst – C (0.86 mg dL-1; Median) (25% = 0.75, 75% = 1), ACR
(4.14 mg g-1; Median) (25% = 2.86, 75% = 7.94). Scr (p < 0.0001)
and Cyst-C (p < 0.0001) levels were significantly higher in Kaltota
farming community than the Fishing community in Kottagoda.
However, ACR values were not different among two communities
(p = 0.9021). It can be concluded that the farming community is
more vulnerable to CKDu than fishing community however further
studies on different occupational communities are needed.

Corticosterone Responses to Night Light Spectra
Exposure as Stress Indicator in Male Wistar Rats, Rattus
norvegicus
Dedeke GA, Kehinde FO, Olude MO, Aladesida AA, Oloyade FA
Federal University of Agriculture Abeokuta
Continuous exposure to night light has been linked to increased
health risks in humans. Corticosterone levels in animals have
been suggested as likely indicator of stress induced by exposure to
lights. The effect of light on animals has been traced to its spectra
power distribution. This study investigated the level of serum
corticosterone as indicator of stress, induced by continuous exposure of male Wistar rats (Rattus norvegicus), to different spectra
of night light. One day old rats were exposed to Darkness, Blue,
Green, Yellow, Red, White and Ambient (control) lights for a period
of 126 days. The rats were continuously exposed to the lights
at night between the hours of 6:00 pm and 6:00 am. Each light
treatment was replicated thrice with 12 rats per replicate. The
lights were generated from low power florescent bulb of power
rate 11 watt and the light intensity was maintained between 300
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and 350 lux using light meter. At day 63 (onset of puberty) and
126 (sexually matured), three rats per treatment were sacrificed
under diethyl ether and blood collected by cardiac puncturing.
Corticosterone levels were analyzed in the serum using ELISA kit.
Corticosterone level was significantly (p < 0.05) elevated under the
light treatments at day 63 and 126. Blue and white lights significantly increased (p < 0.05) its level at day 63. Corticosterone levels
reduced with age except in rats exposed to yellow and green
lights. It is concluded that blue (490-450 nm) and white lights
(polychromatic) are stressors at the onset of puberty while yellow
(590-560 nm) and green (560-520 nm) lights, induced stress at
sexual maturity in the rats.

Integrated Risk Quantification with Markov Chain MonteCarlo Techniques: Application to Financial Engineering
Risk Measurements in the Banking Industry
Degraft Johnson EOA, Amponsah SK, Barnes B, Mensah L
Kwame Nkrumah University of Science and Technology, Kwame
Nkrumah University of Science and Technology, Kwame Nkrumah
University of Science and Technology, University of Ghana
The parameter of measurement in predicting financial risk
of banking sector has been largely characterized by standard
financial ratio, effective internal governance and risk controls,
including effective risk data aggregation processes. All these
factors are critical for banks’ “active safety” and, therefore, play
a key role in banking supervision. Risk management and internal
governance – the cause of trouble in a number of banks – can
only be assessed with a lot of supervisory judgement. Which is
often referred to as “qualitative banking supervision. Banks
collect data on own funds, financial reporting, large exposures,
sovereign exposures, credit and operational risk losses, leverage
ratios, market risk sensitivities, asset-liability structures, funding
plans and others. This manifold set of data is produced by banks
following harmonised standards and it is then used in an automated process to generate initial risk scores and supervisory risk
estimates. This study presents a financial engineering approach
in assessing risk, reliability and resilience of the banking systems
to make use of the enormous data availability and internal governance approaches to automatically optimize some parameters
through the use of qualitative and quantitative risk assessment.
The risk assessment is performed using a Markov Chain MonteCarlo Simulations to implement the quantitative methodology.
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The methodology accounts for the attributes of threats (governance decision viability, frequency, system vulnerability, expected
consequences) and protection mechanisms. The paper also
describes an example application of the approach to selected
banks in West-Africa where some internal governance issues are
based on national politics.

Toxicological Evaluation of the Effect of Lead-mining
Activities in Agalegu Environment; Health Implication for
Children in the Community
Dike IC, Obiweluozo PE, Uzodinma U, Onwurah CN, Obodouzu JC
University of Nigeria, Nsukka, Enugu State, Nigeria
Attainment of educational goals of school children are governed by
several factors ranging from the teachers’ pedagogical approach,
nutritional status, condition of the (learning) environment which
may endanger the health of the children and invariable learning.
In this work we examined the possible effects of polluted environment on the health of school children in lead (Pb) mining (artisanal)
community. In this study, we examined the levels of contamination
of some vegetable crops, soil and water arising from the mining
activities in Agalegu in Ebonyi State. Toxicity of water samples
were tested using the “ostracod (Hetrocypris incongruens) toxicity
assay kit” and that of soil using earthworms as test organism.
Results show that the concentrations the various vegetables, soil
and water samples decreased as distances progressed from the
mining site. There was no observed mortality of earthworms after
72hours of exposure to the various lead-soil samples. However,
10% mortality of earthworms (after 7 days) and 22.2% mortality
(after 14 days) were observed in lead-soil samples collected
0.05km away from the mining site, while 10% mortality was
observed (after 14 days) in lead-soil sample collected 2km away
from the mining site. Percentage mortality of ostracod crustaceans exposed to lead-water samples decreased as distances
progressed from the mining site, but remained constant after
distance of 4km. In Agalegu community, Ebonyi State, Nigeria
the total THQ values of adults and children through consumption
of vegetables and water intake were 4.12 and 5.41, respectively,
suggesting that the residents may be facing health risks due
to vegetable consumption, and that children in particular were
vulnerable to the adverse effects of heavy metal ingestion. The

implication of this on the educational attainment of children in
this community was evaluated using structured questionnaire.

Determining the Effects of Biochar Amendment on the
Toxicity of sewage Sludge on the Earthworm Eisenia
fetida (Oligochaeta)
Dlamini NP, Otomo PV
University of the Free State
Sewage sludge is one of the end products from wastewater
treatment plants. Its use in agricultural practices is a highly
debated issue for food safety reasons. Biochar is the solid
product remaining after biomass is heated under oxygen-deprived conditions, a process known as “pyrolysis”. Biochar
falls into the spectrum of materials called “charcoal” or “black
carbon’’. Application of biochar on soil helps in the reduction of
offsite pollution. The aim of the present study was to investigate
the ability of biochar to remediate the toxicity of sewage sludge.
Survival, reproduction and biomass of the earthworm Eisenia
fetida were assessed after exposure to sewage sludge. Eisenia
fetida was exposed to 0, 25, 50, and 100% for 28 days in 10%
biochar amended and non-biochar amended mixtures of OECD
artificial soil and sewage sludge. Results indicated that there is a
significant difference between biochar and non-biochar amended
sewage sludge on the biomass and reproduction of Eisenia fetida
(p< 0.05). For survival and acetylcholinesterase, there was no
significant difference between non-biochar and biochar amended
concentrations (p> 0.05). However, an LC50 of 16.5 mg/kg was
observed on survival in the non-biochar treatments whereas it
was not determined for the biochar amended treatments. This
implies that biochar has the ability to alleviate the toxicity of the
sewage on Eisenia fetida.

Resource Intensity Trends of the South African
Ferrochrome Industry
Dlamini RM, Von Blottnitz H
University of Cape Town
South Africa owns about 70% of the world’s chromium reserves
(Chamber of Mines of South Africa , 2016). Chromium ore is used
to manufacture ferrochrome; a raw material in stainless steel

production. Demand is expected to increase with the development of emerging markets (World Steel Association, 2016).
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South Africa’s mineral beneficiation strategy incorporates
sustainable development as a framework to promote a competitive mineral beneficiation industry (DMR, 2011). This study aims
to investigate trends in the intensity of use of key resources in
the South African ferrochrome industry. Resource intensity can
be defined as the measure of input needed to produce a unit of
output (CEECEC, 2010).
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applied. Expert interviews were conducted to verify the results of
the data mining and also to gain insights on the key drivers of the
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Overall South African ferrochrome production was found to be
increasing however the number of producers were decreasing
due to market conditions. 10-Year data were found to be publically
available for one major producer in its annual reports, whilst for
two other producers only partially complete data sets could be
assembled.
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Mineral ore intensity has reduced with the introduction of industrial symbiosis between the South African PGM industry and the
ferrochrome industry. Electricity consumption intensity has also
decreased significantly however not as much as expected. Water
intensity could not be confirmed due to inconsistency in data.
Expert interviews corroborated the results obtained. Projects to
improve resource intensity were being implemented and were
mostly motivated by economic factors and legislative compliance.
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It is concluded that there have been some measurable reductions in resource use intensity, due to a combination of industrial
ecology symbiosis and new technology.
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Resource Intensity Trends of the South African
Ferrochrome Industry

Estimating the Human Health Risk Associated with Metal
Exposure at an E-Waste Recycling Site in Kumasi, Ghana

Dlamini RM, Von Blottnitz H
University of Cape Town

Dodd M, Otoo Amposah L, Darko G
University

South Africa owns about 70% of the world’s chromium reserves
(Chamber of Mines of South Africa , 2016). Chromium ore is used
to manufacture ferrochrome; a raw material in stainless steel

Over 1000 people currently work on dismantling electronic
waste and scrap metals for the recovery of valuable fractions
including copper, aluminium and integrated circuits at Dagomba

Line, Kumasi, Ghana. These activities include the open burning
of e-waste which can potentially introduce toxic metals into the
environment than can impact the recyclers and nearby residents.
This study assessed metal concentrations in soils at Dagomba
Line and the associated human health risk incorporating bioaccessibility as a surrogate for bioavailability. Thirty-one soil
samples were collected at 100-m transects along three lanes
in the study area where recycling activities were concentrated
while 15 were obtained form the surrounding community at 600
m intervals. Total metal concentrations in the samples were
determine by X-ray fluorescence (XRF) analysis. For confirmatory
analysis, inductively coupled plasma-mass spectrometry, (ICPMS) was used to analyze a subset of the samples. There were
good correlations between the XRF and ICPMS data for most of
the metals. The concentrations of toxic metals including arsenic,
antimony, cadmium, chromium, copper, lead, and zinc in most
of the samples collected in the vicinities of the e-waste recycling areas were highly elevated and far exceeded the Canadian
Council of Ministers of the Environment soil quality guidelines
which was used to assess the data due to the lack of Ghanaian
soil quality guidelines. The mean metal bioaccessibility as determined through an in vitro bioaccessibility assay were As (16%), Cd
(70%), Cu (52%), Pb (70%), Ni (17%), Sb (14%) and Zn (32%). Based
on the total metal concentrations, soil properties, bioaccessibility
data and the calculated risk indices, the risk associated with
exposure to metals in some of the sampling locations soils were
deemed high. The human health risk indices along with ideas for
the development of a strategy for effectively communicating the
identified risks and recommendations for limiting exposure to the
identified metal contaminants will be presented.

The Impact of Risk Governance Institutions on Local
Adaptive Capabilities: The Case of Adaptation in Nigeria
Local Communities
Doe JB, Oramah CP
Centre For Risk Management and Societal Safety, University of
Stavanger, Norway
Based on ongoing research in climate change adaptation in
Nigeria local communities, this paper responds to a need to
understand the impact of risk governance structure on local
adaptation practices. In the wake of climate change, which poses
direct risks to local communities and indirect systemic risk to the
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entire national socio-economic system, adaptation has become
an important strategy. Previous findings indicate that communities in the horn of Africa are already experiencing the impacts of
climate related risks. Some of these communities however, are
shown to lack basic resources and services required for effective
adaptation. Poor management of resources and decision-making
can limit adaptation strategy and practices. Institutional arrangements also have implications for resource and service distribution
as well as adaptation capabilities. Given that resources required
for adaptation by some local communities expand beyond
local boundaries, institutional arrangement and participatory
management becomes more relevant. Invariably, indicating the
importance of multi-level governance to manage the range of
climate related risks facing these communities. This implies, that
there is need for government actors, non-governmental actors
and local based actors to collaborate for effective risk governance practice. However, in many cases, the local governance
structure have been bypassed by other governance institutions
leaving a gap that contribute to community low adaptive capability. There is therefore a need to explore how the relationship
between the local governance structure and other broader risk
governance institutions shape communities adaption practices.
To do this, the following questions will be explored: (i) what role
are the local actors playing in climate change adaptation in local
communities? (ii) How is the collaboration between the broader
risk institutions and local actors impacting adaptation efforts in
local communities?

Gender Perspective in Urban Resilience Studies – A
Systematic Analysis
Dos Muchangos LS, Ebisudani M, Tokai A
United Nations University and Osaka University
In the process of building resilient urban centers, careful consideration of the existing social structures, the roles of different
stakeholders, as well as, the power relations is required. Evidence
points out that the assumption of neutrality in risk management
and resilience development issues, in fact, misses the mark in
properly addressing the different gender group’s needs, expectations, and contributions. The vulnerability and experience of
women and men towards environmental related disasters and
extreme events are different, and as such their views and actions
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for resilience are also different. From a gender perspective,
women feel more insecure about risks and have a stronger preference for reduction. Particularly, they tend to be more sensitive
to financial issues, since they are more vulnerable to those. In
this study a systematic overview on the topics of urban resilience
and gender, is provided through a bibliometric analysis of existing
academic journal publications. The paper will identify and structure the state-of-the-art between the two topics, including the
research temporal and geographical trends, the main research
subjects, leading institutions and authors, and the identification of
paths for further research. The aim is to contribute to the conceptualization of a multiple risk urban resilience framework, and to
help increase awareness and stimulate scholars to address this
subject in depth.

Metallic Elements and Some Selected Physiochemical
Parameters in Sediments in Five Different Rivers in the
South-South Ondo State, Nigeria
Ediagbonya TF, Balogun OT
Ondo State University of Science and Technology
In this study, different sediment samples from five various places
for the presence of some metallic elements along with some
physiochemical parameters. The metallic elements were determined with Proton Induced X- Ray Emission (PIXE), while the
physiochemical parameters were determined using a conductivity meter, pH meter and thermometer. The metallic elements
were determined for each river sediments; this study showed that
Okitipupa river sediment contained the highest concentration of
Na, Ti and Zr . Irele river sediment contains the highest concentration of Cl, K, Rb, Ag, Sn. Erinje river sediment had the highest
concentration of Mg, Al, Si, P, Ca, Cr, Fe, Cu, Zn, Sr, Cd and Pb
.Igodan river sediment contains the highest concentration of Bi
with value of 13.4. Igbokoda river sediment contains the highest
concentration of Mn. The physicochemical parameters in the
different locations were analysed.

Effect of Highway Particulate Matter on Selected Grass
Species Around Omotosho Forest Reserve, Ondo State,
Nigeria
Ediagbonya TF, Ogunjobi AJ, Osomo TS
Ondo State University of Science and Technology
Biological resources along highways are on continuous receiver
of particulate matter which affects their wellbeing. In this study,
heavy metal content in the leave and soil samples collected from
Omotosho forest reserve were subjected to laboratory analysis.
The samples were prepared in the laboratory. The leaves were
Oven dried at about 75oC and blended to powder using electric
blender. The metallic elements were analyzed using non destructive instrument, Particle Induced X-Ray Emission (PIXE).The
results obtained for sample A leaves and B soil were compared
with WHO/OSHA standards. The obtained result showed that the
mean values of Na, Zn, Mg, Al, Si, P, Cl, K, Ca, Ti, Cr, Mn, Fe, Cu,
Zn, Sr, Zr, Ag, Cd, Sn, Pb, were all higher than the WHO/OSHA
standards except for Pb which is lower.

Minimizing the Effect of Microbial Activities from
Dustbins in the Home Environment
Egbokhare I, Egbokhare O, Ariavie GO
Ovanent University
The high population of urban cities in Nigeria has led to increased
formation of waste resulting in different refuse disposal methods
that today poses a threat to man, animals and the soil. Studies
show that high microbial load densities from refuse dumps pose
major health and environmental threats. In recent times, waste
disposal in most urban households begins by gathering refuse
in dustbins which are kept within the home premises sometimes for prolonged periods while awaiting evacuation by either
paid government agencies of private waste management agents.
Unknown to these residents, dustbins provide a rich ecosystem
which breeds organisms that pollutes the environment and
becomes hazardous to human health. This paper discussed
various risks associated with microbial activities in dustbins and
proposed measures to minimize them.

The New Zealand System to Assessing the Benefits and
Risks of Releasing Exotic Organisms to Manage Invasive
Species

Assessment of the Seasonal Variability and Quality Index
of Groundwater from Industrial areas of Southeastern,
Nigeria

Ehlers C
Environmental Protection Authority

Ekere NR, Akudu A, Ihedioha JN, Ibeto CN
University of Nigeria, Nsukka, Nigeria

The New Zealand Environmental Protection Authority (EPA) is the
government agency responsible for giving effect to specific environmental management legislation in New Zealand. The EPA’s
New Organisms team is responsible for assessing and managing
the risks associated with the importation, development, field
testing and release of new organisms in New Zealand, in accordance with the provisions of the Hazardous Substances and New
Organisms (HSNO) Act 1996. For the purpose of the HSNO Act,
a new organism is defined as an organism that arrived in New
Zealand after 29 July 1998, including insects, vertebrate animals,
plants and microorganisms. One must obtain EPA approval before
importing into quarantine, field trialling in contained conditions or
releasing new biological control agents (BCA) in the New Zealand
environment to control invasive species. This paper will present
an overview of the regulatory process and discusses the statutory
approach to assess the risks and benefits of exotic BCA releases.
The EPA works collaboratively with applicants and various interested parties such as the biocontrol research community, other
government departments and the public to obtain information
that will inform comprehensive qualitative risk assessments.
During a risk assessment an EPA advisor will consider the
potential adverse and beneficial effects that are associated with
the release of a new BCA organism on the environment, market
economy, public health, people and communities and to Maori
and their relationship with the environment. The EPA also makes
a recommendation in its assessment of an application to a decision-making committee for their consideration following a public
hearing where submitters have an opportunity to present their
comments. This process upholds a system by which robust decisions are made based on science and evidence. Examples from
past exotic BCA release applications will be discussed to demonstrate the EPA’s approach to risk assessments.

The work determined the physicochemical properties and
quality of groundwater samples from Industrial cluster areas of
Anambra state, Nigeria using Quality Index method. The samples
were collected monthly in rainy season (May–July, 2017) and dry
season (November, 2017 to January, 2018). Statistical analysis
(ANOVA) was performed which showed significance variations
between the parametric values of the borehole water samples.
The seasonal variations were also observed and Levene’s t-test
indicated significance variations between the rainy season and
dry season parametric means. The ranges of the physicochemical parameters in both seasons were temperature (27.0–30.4
oC), pH (5.53–6.53), electrical conductivity (22.5–178 µS/cm),
arsenic (0.000–0.005 mg/L), calcium (1.00–17.67 mg/L), magnesium (0.00–13.33 mg/L), total hardness (1.00–27.00 mg/L),
chlorides (0.83–16.67 mg/L), fluorides (0.00–0.36 mg/L), sulphate
(0.33–4.00 mg/L), nitrate-nitrogen (0.00–13.14 mg/L), nitrite-nitrogen (0.00–0.01 mg/L), total alkalinity (0.75–16.67 mg/L), total
dissolved solids (13.50–106.67 mg/L), total suspended solids
(1.03–9.67 mg/L), total solids (16.00–116.33 mg/L), turbidity (0.00–
3.04 NTU), dissolved oxygen (5.67–9.07 mg/L), biochemical oxygen
demand (0.10–1.27 mg/L) and chemical oxygen demand (5.67–
18.33 mg/L). The values were compared with the standard values
recommended by World Health Organization (WHO) and Nigerian
Standard for Drinking Water Quality (NSDWQ). The water quality
index (WQI) results in both seasons showed that the water quality
status of the samples collected from Uruagu, Nnewichi, Okpoko
and Awada were excellent while those collected from Otolo,
Umudim, Fegge and Woliwo were good.

Assessment of the Role of Dispersants in the Oil and Gas
Industry and their Effects on the Environment
Ekperusi AO, Sikoki DF, Ekperusi OH
Nigeria Maritime University
Dispersants are wide range of chemicals used in the oil and
gas industry for the cleanup of oil polluted environment. Several
studies have demonstrated the potentials and efficacy of

dispersant to disperse and remove oil from polluted environment.
Dispersants have been applied effectively in the control of oil spill
incident in marine, coastal, freshwater and terrestrial environment for several decades. They have been used extensively in
all major oil spill disasters in different parts of the world. Their
frequent application and demand has increased the production of dispersants by the chemical industry and expanded the
global market for dispersant and related chemicals. Despite the
success, research over the years has shown the potential and
adverse effects of dispersants on the environment, biodiversity
and public health. There is growing evidence that dispersants and
other related cleaning agents acting singly or synergistically with
crude oil poses a significant threat to aquatic and terrestrial life,
including human population. There is need for improved legal and
regulatory framework especially in developing countries and a
global consensus on dispersant regulation, production and application. The development of alternative spill control measures and
the creation of green chemicals can reduce the adverse effects
and burden of dispersant on the environment and society.

Metal Accumulation in Riverine Macro-invertebrates
from a Platinum Mining Region
Erasmus JH, Wepener V, Zimmermann S, Sures B, Malherbe W,
Smit NJ
North-West University and Universität Duisburg-Essen
South Africa is the world’s main supplier of platinum, with
over 80% of newly mined platinum from the Bushveld Igneous
Complex. The mining of this precious metal requires large
volumes of water for production and the removal of waste products. Most of this waste water is discharged into river systems,
which can have a detrimental effect on the aquatic ecosystem.
Although increases in platinum in water and sediments by these
mining activities have been documented, little to no information
is available on the influence of the platinum input on aquatic taxa
in these systems. The uptake and bioaccumulation of platinum
by aquatic animals has been clearly demonstrated in laboratory
investigations, as well as field studies from non-mining areas.
The aim of this study was to determine the bioaccumulation of
metals associated with platinum mining in different macro-invertebrate families. Water, sediment and macro-invertebrate
samples were collected along a gradient influenced by platinum
mining activities from a reference, moderately impacted to a
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highly impacted site. The macro-invertebrates and sediment were
acid digested and concentrations of Cr, Ni, Cu, Zn, Cd, Pt and Pb in
water, sediment and macro-invertebrates were determined with
inductively coupled plasma mass spectrometry analysis (ICPMS). The macro-invertebrates accumulated metals associated
with platinum mining, while benthic and epi-benthic dwelling
taxa (Tubificidae and Baetidae) accumulated higher Cr, Zn, Pt
and Pb concentrations than other families (e.g. Potamonautidae,
Coenagrionidae and Lymnaeidae). These results provide valuable
information on the risks posed to aquatic organisms by exposure
to contaminated sediments due to platinum mining effluent.

Understanding Perceptions of Risk as a Prerequisite to
Effective Risk Communication
Etale A, Siegrist M
University of the Witwatersrand and ETH Zurich
Mine drainage poses a considerable threat to South Africa’s
public health, especially in communities where contaminated
water is consumed despite the exposure to toxic metals including
mercury. Further, consumers are reluctant to discontinue the
practise because they perceive no ill effects from past consumption. Nanotechnology presents a means by which clean, safe
water can be generated from such contaminated sources e.g.
using point-of-use filters. However, low consumer acceptance
of nanotechnology in the food domain presents a challenge.
We report the results of a study conducted in a community in
Johannesburg, South Africa, where mine drainage contaminated
water is consumed, and for whom nanomaterial-containing
point-of-use water filters are proposed. The aim was thus
to to assess the community’s risk perception with respect to
consumption of contaminated water and use the information to
design appropriate risk communication materials that would be
used to increase understanding of risks posed by contaminated
water, and in turn, facilitate the acceptance of the water filtration
system. Using the mental models approach, experts in toxicology and nanotechnology water treatment systems, as well as
members of the target community, were interviewed. By weighing
the risks posed by contaminated water against those of the water
filter, acceptance of the latter was achieved. Nanotechnology has
the potential to solve many of Africa’s challenges and the continent will doubles be a major market for many nano-enabled
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technologies. Despite this, much remains unknown regarding
perceptions on the continent. This is the first report on public
perceptions of nano-enabled solutions in South Africa, and
provides evidence for strategies that facilitate greater acceptance
of nano-enabled solutions.

Presence of Heavy Metals in Edible Clay Sold in Owerri
South Eastern Nigeria
Ezeji CC, Ezeji EU
Federal University of Technology Owerri
Geophagy (clay eating) is a common practice among pregnant and lactating mothers as well as children in many parts of
Nigeria. This study was carried out to determine the presence of
heavy metals in samples of edible clay sold in four major markets
in Owerri, South East of Nigeria. Samples of edible clay (Nzu)
bought from Eke-Ukwu market; New market, Relief market and
Nworie Lane market were used for this study. The samples were
digested with aqua regia solution and analyzed for the presence
of heavy metals using atomic absorption spectrophotometer.
The physicochemical characteristics of the samples were also
determined. The heavy metals present in the samples were lead,
Iron, Manganese and Cadmium. All the metals were within the
acceptable range except for lead which was slightly above WHO
certified standard. The samples were also found to contain
Nitrate, Phosphate, Phosphorus, Sulphate and Calcium. The pH
of all the samples was within the acidic range (4.6 – 6.0). Bulk
density were in the range of 2-5 g/ml while the porocity ranged
from 0.1974 – 1.1234. The analysis concludes that caution should
be taken in the consumption of these clay samples as the presence of heavy metals could be detrimental to health.

Effect of Company Treatment on the Biotoxicity of
Tannery Waste Water in Northern Nigeria
Ezeji EU, Abetang PK
Federal University of Technology Owerri Nigeria
This study was carried out to evaluate the effect of company
treatment on biotoxicity of tannery waste water. Viable seeds
of Sorghum bicolor were planted in different concentrations (0,
10, 25, 40, 55, 70, 85 and 100%) of treated and untreated tannery
waste water and monitored for 21 days. Seed germination was

monitored on the 4th, 5th, 6th and 7th day after planting while
other growth parameters were monitored on the 7th, 14th and
21st day after planting. Chemical analysis of the waste waters
showed that with the exception of temperature, all other parameters exceeded the permissible limits of NESREA, WHO and FAO.
The EC50 of the waste waters were 65% and 27% respectively,
showing that the untreated waste water was 2.41 times more
toxic than the treated one. The untreated waste water reduced
the germination percentage of Sorghum bicolor seeds compared
to the treated one. The calculated vigor index of Sorghum bicolor
reduced from 755.96 for 10% treated waste water to 288.62 for
100% concentration and from 545.72 to 47.36 for the untreated.
Shoot height, Root length number of leaves, fresh weight and
dry weight of Sorghum bicolor were significantly reduced with
increase in concentration except dry weight exposed to untreated
tannery waste water on the 7th day after sowing which significantly (p < 0.005) reduced with increase in concentration. There
were also reductions in chlorophyll and carotenoid content of
Sorghum bicolor with increase in concentration of the treated and
untreated waste waters. Results of this study showed that both
the treated and untreated effluents affected the germination and
growth of Sorghum bicolor.

Assessment of Antioxidant Status and Renal Function
Profile of HIV Seropositive Treatment naïve patients
Ezekwesiri CO, Nwanjo HU, Nwosu DC
Department of Clinical Chemistry, Federal Medical Centre (FMC)
Owerri, Nigeria.
Assessment of antioxidant status and renal function profile of
Human Immunodeficiency Virus (HIV) sero positive treatment
naïve patients in Owerri, Imo State, Nigeria was conducted to
determine changes due to HIV infection in infected patients. HIV
is a retrovirus that is transmitted through bodily fluids. It attacks
the immune system and causes Acquired Immune Deficiency
Syndrome (AIDS). Meanwhile, antioxidant is a substance that
protects body cells from the damaging effects of oxidation by reactive oxygen species while renal function profile are parameters
used to access the proper functioning of the kidney. Fifty HIV sero
positive treatment naïve patients within the ages of 22-50yrs who
are attending HIV Clinic in FMC Owerri and Imo State Specialist
Hospital Umuguma, Owerri were randomly selected and results
were compared with fifty apparently normal HIV sero negative

control subjects. 8ml of venous blood was collected from each
subject using disposable needle and syringe for the estimation
of antioxidant status, malondialdehyde and renal function profile.
The parameters were analyzed colorimetrically using UV and
end point methods. Results showed significantly reduced Vit. C
(mgldl) 0.793 ± 0.366, Vit. E (mgldl) (0.556 ± 0.113) and glutathione
peroxidase (GPX) u/gHb (20.618 ± 2.529) (P<0.05) compared with
controls (1.44 ± 0.179), (1.246±0.220) and (34.012±9.816) (P<0.05)
respectively while Malondialdehyde (MDA) (ug/ml) was significantly increased (3.262±0.316) compared with control (1.054±
0.116) (P<0.05). Besides, only urea was statistically increased
in renal function profile (27.080±6.046) compared with control
(22.720±3.487) (P<0.05).There was increased oxidative stress and
a weakened antioxidant defense system in HIV seropositive treatment naïve patients.

Adsorption of Perfluorooctanoic Acid (PFOA) and
Perfluorooctane Sulfonate (PFOS) from Water using Leaf
Biomass (Vitis vinifera) in a Fixed-Bed Column Study
Fagbayigbo BO, Opeolu BO, Fatoki OS
Cape Peninsula University of Technology, South Africa
Adsorption of perfluorooctanoic acid (PFOA) and perfluorooctane
sulfonate (PFOS) onto phosphoric acid modified activated carbons
(AC-H3PO4) produced from biomass of Vitis vinifera leaf litter in
a fixed bed column experiment was investigated in this study. The
column bed was packed with the produced AC-H3PO4 in a uniform
particle size of > 64 µm. Experimental parameters including the
initial concentration of the solution, column bed height, the mass
of adsorbent and flow rate were optimized to establish the best
adsorption efficiency parameters for the system. Breakthrough
and saturated time were estimated from the column fixed bed
experimental data and analysed using the Adam-Bohart, Thomas
model, and Yoon-Nelson models. Maximum sorption capacities
of ACH3PO4 based on Thomas model were 159.61 and 208.64
mg/g for PFOA and PFOS, respectively. The results indicated the
breakthrough and saturated time of the system increased concurrently with the increase in bed height and initial concentrations,
while an increase in flow rate enhanced fractional bed utilization
(FBU) efficiency of the column. Thomas and Yoon-Nelson model
best described the prediction of breakthrough data and sorption behaviour of PFOA and PFOS onto the activated carbon. The

surface characteristics of the AC-H3PO4 influenced the removal
of PFOA and PFOS from the contaminated water.

Toxicology Across the Taxonomic Spectrum
Fai PB, Grant A, Reid B, Demefack JM, Yamssi C, Ngameni TN
University of Bamenda
A range of acute toxicity bioassays have been developed to
establish the ecotoxicological impact of compounds for aquatic
organisms. But many of the classical bioassays are still too laborious and time-consuming to be widely applicable. In addition, no
single test system can satisfy the need to assess water quality
resulting from the multiplicity of both pollutants and effects. The
application of a battery of biotests using bioindicator species at
different trophic levels enhances both the chances of toxicant
identification and the significance for hazard assessment of
aquatic ecosystems. For routine screening, a battery of rapid,
inexpensive, small scale bioassays at different trophic levels
would be useful as an efficient and essential tool for predicting
environmental hazards to the aquatic ecosystem. Various rapid
bioassays will be presented and shown to have similar sensitivities as classical bioassays and therefore better suited for routine
environmental monitoring. However, these rapid bioassays mostly
respond to acute effects and so they need to be complimented by
the use of other studies which can provide information on long
term effects. Community level studies of effects of contaminants
produce more relevant results for assessing environmental
contaminants. The most commonly used aquatic organisms for
biomonitoring are aquatic macroinvertebrates because they are
particularly sensitive to organic and various other compounds
and they have the ability to integrate these effects during their
lifetime. Here results will be presented to show that population
structures of the benthic macroinvertebrates in streams could be
related to stream physicochemical parameters associated with
different anthropogenic activities thereby establishing possible
“cause-effect relationship. For more relevant environmental risk
assessments it would be desirable to include effects of pollutants
on local bioindicator species.

From Helplessness into Active & Effective Coping: The
SIX C’s Model for Psychological First Aid
Farchi M
Tel Hai College
The SIX C’s model has been declared by the Israeli ministry of
health as the national Psychological First Aid model.
The model is aimed for the nonprofessional population in order to
reduce the dependency in the professional personal especially in
times of mass disasters and or mass casualties’ events.

Evaluating the Effect of Cement Dust on Photosynthetic
Pigments: Implications for Plant Productivity
Farinmade AE, Ogunyebi AL, Omoyajowo KO
University of Lagos, Akoka
This study examined the effect of cement dust from Ewekoro
cement industry, Nigeria on the photosynthetic pigments of
Ocimum gratissimum, Mangifera indica, Terminalia catappa,
Jatropha curcas and Carica papaya. Samples of these endemic
plant species were taken at 500 m, 1000 m, 1500 m, 2000 m and
6000 m away from the cement industry. Supernatants taken
during Laboratory analysis was used for absorbance readings,
using UV-VIS spectrophotometer at 662, 645, 470, 435 and 415
nm wavelength to determine the concentrations of chlorophyll
A, chlorophyll B and carotenoids. Results show that chlorophyll
A, B, total chlorophyll and carotenoids were reduced in all the
plants species exposed to cement dust compared to the control
site. The rate of degradation of photosynthetic pigments was high
in all the investigated species but significantly higher in Ocimum
gratissimum and Mangifera indica. All the plant species except
Terminalia catappa showed a decline in carotenoid content.
Specifically, Mangifera indica had the highest reduction of chlorophyll (91.03 %), followed by Ocimum gratissimum (77.40 %)
among other plant species investigated at 500 m away from the
factory site. The lowest reduction in percentage of chlorophyll
was observed in Carica papaya. This study infers that cement
dust pollution could possibly cause a decline in photosynthetic
pigments of leaf extracts and hence, affects plant productivity.
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City Resilience to Droughts and Earthquakes: Some
Israeli Insights
Feitelson E
Hebrew University
Israel is prone to both droughts and earthquakes. However, a
comparison of the extent of city vulnerability to these risks shows
a wide discrepancy. Israeli cities have been shown to be highly
resilient to droughts, due to the onset of large-scale desalination
and conservation measures. In contrast cities ae highly vulnerable
to earthquakes and despite the awareness of the risk associated
with earthquakes mitigation of this risk is severely lacking. In this
paper I discuss the reasons for this discrepancy, and suggests
some insights that can be gained from the Israeli experience.

The Adoption of the Building Resilient Cities Campaign in
the State of Paraná, Brazil
Ferentz LMS, Pinheiro EG, Stringari D
University Center for Studies and Research on Disasters
The United Nations’ constant search for disaster risk reduction
has recently resulted in the promotion of the Building Resilient
Cities: My City is Preparing! Campaign, launched by the Office
for Disaster Risk Reduction (UNISDR) in 2010. Such a campaign
aims to encourage local managers to invest in increasing resilience through goals and objectives aimed at meeting the ten
essential steps of the Sendai Framework, with a view to building
resilient cities. Managers’ commitment to resilience is to address
risk through resilience, absorption, adaptation and recovery
from negative effects. In Brazil, 821 municipalities were classified by the Federal Government as priority ones for the risk of
disasters, namely landslides and floods, of which 121 already
participate in this campaign. Thus, the state of Paraná, through
the State Coordination of Protection and Civil Defense (CEPDEC)
and the University Center for Studies and Research on Disasters
(CEPED), underwent a process of transformation by encouraging
municipalities to adopt the campaign through of the referral of
the “Letter of Accession” and the “Registration Form” of the
municipality to UNISDR. Of the 399 municipalities in the state,
320 are enrolled in the campaign to date, which represents the
second state with the largest number of municipalities participating in the country. The cities of Curitiba (capital of Paraná) and
Campo Largo, both in the Metropolitan Region of Curitiba, one of
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the areas most affected by disasters, are finishing their self-assessment through the Scorecard, in order to move to the final
stage of structuring: the preparation of the Municipal Resilience
Plan. Although the expected results for this moment are below
average, this initiative is influencing several municipalities to
participate more actively in actions to become resilient cities.

Building Regulatory Intelligence through Risk Profiling
Fernandes F
Civil Aviation Safety Authority, Australia
Civil aviation has a high degree of diversity in terms of aircraft
activity, aircraft types and the infrastructure and services used
to support aircraft activity. One way of addressing diversity is by
creating sectors based on aircraft activity with sectors aligned with
a specific regulation. By adopting sector risk profiling a picture of
risks in a sector at a specific point in time is developed through a
collaborative process with sector participants. The greatest value
of a sector risk profile is derived when participants read the risk
statements, decide which risk apply to their organisations and
then determine what they can do to minimize those risks. A risk
profile provides information to inform the aviation authority where
to target its resources in terms of rule-making, surveillance,
safety promotion and safety education. Finally, the risk profiling
process is embedded in a sector participant’s Safety Management
System and provides a gateway for exchange of information. The
large aeroplane transport sector risk profile is used to demonstrate application of the risk profiling process as well as the
stakeholder engagement tools that are used for informing on the
state of the sector and the outputs it generates for rule making,
surveillance, safety promotion and safety education as risk mitigation actions. The measurement of sector safety performance
by safety performance indicators is explored through the development of a sector safety risk model. Aviation safety regulators and
aviation service providers are major beneficiaries of this safety
risk assessment methodology and performance measurement.
Aviation safety regulators can use the risk register for prioritising
safety oversight activities while operators can develop compliance
checklists for their safety assurance programs.

Distributed Decision Making with Poor Data
Ferson S, Birch R, Mannis A, Patelli E, De Angelis M
University of Liverpool
We describe a web-based mobility decision support system using
stochastic optimisation to identify optimal modes, schedules and
routes for travel from risk maps that account for various costs of
travel including (1) injury risks for passengers and pedestrians,
(2) environmental costs from emissions and habitat destruction attributable to vehicles and roads, and (3) economic costs
including indirect costs of traffic delays, injuries, environmental
degradation, and infrastructure investments. The system is an
open-source co-creation with data collection from citizen science
participation and the use by individual travellers of smart phone
apps based on Google Maps and similar mapping resources. Like
Wikipedia, the system is populated by individual experts who can
update each other’s work. Scientists in both the developed and
developing worlds are developing risk models using available
data to create risk/uncertainty maps that integrate economic
consequences, environmental impacts, and injury risks to people.
These maps are used to plan individual trips and mobility options
in light of the travellers’ personal preferences, risk tolerances
and appetites, and trip purpose, which are elicited via the app and
users’ past choices. The maps are also used by regional planners
to evaluate possible infrastructure improvements, evacuation
plans, and investments, policies and regulations for transportation. The accessibility of the engine and data is the system’s
strength but also its vulnerability, so provisions are necessary to
protect it from improper use. It does not archive personal information about individual travellers. It uses strong anonymisation
which constrains statistical risks of re-identification or other
disclosure of personal information about users. The system also
incorporates mechanisms to detect, minimize and mitigate other
improper uses by individuals or governments such as vandalism,
rumour-mongering, advertising, espionage, and warfare.

Communicating about the Risks of Potable Recycled
Water: What Works?
Fielding KS, Dolnicar S, Roiko A
University of Queensland
Securing sufficient water supply for humans is an ongoing challenge in many parts of the world with climate change, population

growth, and increasing urbanisation likely to exacerbate water
security issues in the future. Although augmenting existing
supplies with alternative water sources such as recycled water
is seen as a viable solution, there have been notable examples
of potable recycled water schemes defeated by public opposition.
Hence, public acceptance is a critical barrier to the introduction
of recycled water. In light of this, researchers have sought to
understand what underpins people’s resistance to recycled water
and how to communicate to increase acceptance. We present
the results of a systematic review of the literature on public
acceptance of recycled water and report our own experimental
studies aimed at testing methods to communicate about recycled
water. Our review shows that a range of psychological variables underpin people’s resistance to recycled water, with lack
of information, health risk perceptions, and negative emotions
emerging as strong predictors of acceptance. Our experimental
studies show that communication that addresses these known
predictors increases acceptance of recycled water. In a series of
studies in which participants were randomly assigned to treatment conditions that presented information about recycled water
(e.g., health risk concerns) or to a no information control condition, acceptance and consumption of recycled water was greater
when participants received information compared to when they
did not. In another study, using language that focused participants
on what the water becomes rather than where it comes from
led participants to have more positive emotional responses and
greater acceptance of recycled water. These findings emphasise
the important role that risk communication plays in the introduction of alternative water sources.

Ecotoxicological Effect of Aflatoxin in the Soil Ecosystem
Under Different Temperature and Moisture Conditions

about the occurrence of aflatoxin in soil as well as the toxicological consequences in the soil ecosystem. Earthworms provide
many important ecological services in the soil ecosystem and are
often used as bioindicators during risk assessments. They play an
important role in fungal succession and can control other types of
toxic mycotoxins, however, their role in aflatoxin biocontrol, and
the effect of aflatoxins on these important soil organisms, has
not been investigated. Recent studies suggest that as climate
conditions change, the occurrence of aflatoxins might increase,
posing significant health risks to the soil ecosystem, food crop
production and human health. A climatic approach is important
for future risk assessments and more attention needs to be
focused on organic toxins in terms of their long-term effect in the
soil environment. The aim of this study is to establish the ecotoxicological effect of aflatoxins in the soil ecosystem under different
temperature and moisture conditions. An enzyme-linked immunosorbent assay (ELISA) will be used to determine if aflatoxins
are reduced in the soil in the presence of earthworms. Standard
toxicity testing will be done to determine if aflatoxins has an effect
on the survival, growth and reproductive success of earthworms.
Further, the level of DNA integrity in earthworm cells will be
assessed by means of the comet assay. Different combinations of
air temperature and soil moisture content will be used to determine if climatic conditions has any effect on the toxicity of the
aflatoxins.

Fluoride a Double Edged Sword - Fluoride Exposure and
its Effect on the Intelligence of School Children in Tamil
Nadu, India
Francis DL
Dr MGR Medical University, Chennai, Tamil Nadu, India

Fouche TC, Maboeta MS, Claassens S
University of South Africa and North-West University

Objective: To assess the relationship between drinking water
fluoride levels exposure and children’s intelligence in Tamil Nadu,
India.

Aflatoxins are food-borne mycotoxins produced by mold type fungi
especially Aspergillus spp. These mycotoxins are mainly found
in soil, decaying vegetation, compost and food storage systems
and are particularly abundant during drought stress. Due to the
toxicity and carcinogenicity of aflatoxins, especially to humans
and animals, it has been regarded as a micro-pollutant in the
environment. There are currently limited information available

Materials and Methods: This cross-sectional study was conducted
among 12-year-old school children of Tamil Nadu, India. 100
children were selected from low (< 1.5 parts per million) and
100 children from high (≥1.5 parts per million) fluoride areas.
A pretested questionnaire was used to collect information on
the children’s personal characteristics, residential history,
medical history, educational level of the head of the family, and

socioeconomic status of the family. The children’s intelligence
was measured using a psychological test and mental age calculator. Data analysis was done using the chi-square. P value <0.05
was considered statistically significant.
Results: Differences in participant’s sociodemographic characteristics were statistically not significant (P>0.05). Reduction in
intelligence was observed with an increased water fluoride level
(P 0.000).
Conclusion: Children in endemic areas of fluorosis are at risk for
impaired development of intelligence.

Indigenous Response to Transboundary Smelter
Contamination
Fraser WJ
Lodestone Environmental Consulting
The Confederated Tribes of the Colville Reservation (Colville Tribes)
in Washington State (USA) have endured more than a century of
injuries to natural resources in and around their Reservation
as a consequence of the release of hazardous substances from
industrial activities, in particular the proximity of their traditional
lands and waters to the world’s largest lead-zinc smelter, operated since 1896 in the city of Trail, BC (Canada), 18km upstream
of the US-Canada border on the banks of the Columbia River (the
fourth-largest river in the USA). The sediments of the river, the
fish, and the upland soils have been contaminated with arsenic,
cadmium, copper, lead, mercury, and zinc from water and air
emissions. This smelter sparked one of the first international
transboundary pollution complaints in the world: in the 1920s,
US farmers sought compensation for acute injuries caused by
sulfur dioxide emissions. Since the 1980s, the Colville Tribes have
pressed for investigation, cleanup, monitoring, and restoration of
their resources through a combination of strategies: engaging the
Federal government through its standard process and bureaucracy related to environmental risk assessment and remediation,
taking independent action, and maintaining a focus on the end
goal of restoring Tribal members’ cultural and spiritual connection to the River. The Colville Tribes undertook successful litigation
finding that the US government has jurisdiction over pollution that
originated with this Canadian company and that the company is
liable for contamination that is now located in the United States.
The Colville Tribes stay involved to keep all investigations focused
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on the impacts to their indigenous lands and waters, because the
affected area is their homeland, and they have achieved the most
success when they both accept and emphasize the fact that no
one cares about their home more than they do.

that source identification and continuous monitoring of Cu and Zn
in water, sediment and biota in the harbours is imperative

Copper and Zinc in Water, Sediment and Gastropods in
the Harbours of the Cape Town Metropole, South Africa

Fru W, Odendaal JP, Snyman RG
Cape Peninsula University of Technology

Fru W, Odendaal JP, Snyman R
Cape Peninsula University of Technology

Copper (Cu) and zinc (Zn) are present in certain antifouling paints
(AFP’s). Concerns have been raised over the effect of these metals
in the marine environment. The aim of this study was to determine the concentrations of Cu and Zn in seawater, sediment and
two gastropods (Burnupena spp. and Nucella spp.) collected from
selected harbours in Cape Town. Samples were collected once
in the dry season and wet season (March and September 2016,
respectively) from sampling points in the harbours and reference
sites. Cu and Zn concentrations were measured in seawater,
sediment as well as the soft tissue and shell of gastropods.
All samples were acid digested and Cu and Zn concentrations
determined by means of Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS). The results showed that mean Cu and
Zn concentrations in seawater ranged between not detected (ND)
to 0.0818±0.0494mg/L and ND to1.7679±0.6393mg/L, respectively. The corresponding mean concentrations of Cu and Zn in
sediment (dry weight) were ND to 3432.16±2306.68mg/kg and
1.20±1.53 to 2380.43±1456.79mg/kg, respectively. The highest
mean Cu and Zn concentrations were found in Nucella soft
tissue with a range of 19.84±6.43 to 2211.61±3168.07mg/kg and
77.20±15.14 to 5045.44±2447.15mg/kg, respectively. The mean
Cu and Zn concentrations in seawater, sediment and gastropods
(soft tissue and shell) were generally higher in the dry season. The
mean concentrations of Cu and Zn in the soft tissue of gastropods
were higher than in the shells. The highest mean metal concentrations were found at sampling points close to areas of high
vessel traffic and vessel related activities in the harbours. The
findings revealed the Cu and Zn bioaccumulated in gastropods
and suggest that AFP’s are a predominant source of Cu and Zn in
seawater, sediment and gastropods collected from the harbours.

Copper (Cu) and zinc (Zn) are based-biocides in present day antifouling paints (AFP). Concerns have been raised over the effect
of these metal ions in the marine environment. The aim of this
study was to determine the concentration levels of Cu and Zn in
seawater, sediment and gastropods (Nucella spp.) from selected
harbours in Cape Town.
Samples were collected once in the dry season and wet season
(March and September 2016 respectively) from sampling point(s)
in the harbours and reference sites. Cu and Zn concentrations
were measured in seawater, sediment as well as the soft tissue
and shell of the gastropods. All samples were acid digested and
Cu and Zn concentrations analysed using Inductively Coupled
Plasma-Mass Spectrometry (ICP-MS).
The result showed that mean Cu and Zn concentrations in
seawater ranged between not detected (ND) to 0.0818±0.0494mg/L
and ND to1.7679±0.6393mg/L respectively. The corresponding
mean concentrations of Cu and Zn in sediment were ND to
3432.16±2306.68mg/kg and 1.20±1.53 to 2380.43±1456.79mg/
kg respectively. The highest mean Cu and Zn concentrations
were found in Nucella soft tissues with range of 19.84±6.43 to
2211.61±3168.07mg/kg and 77.20±15.14 to 5045.44±2447.15mg/
kg respectively. The mean Cu and Zn concentrations in all environmental matrices were generally higher in the dry season. The
mean concentrations of Cu and Zn in the soft tissue of gastropods
were higher than in the shells.The highest mean metal concentrations were found at sampling points close to areas of intense
vessel related activities in the harbours.
The findings revealed concentration levels of Cu and Zn in
seawater and subsequent accumulation in sediment and gastropods and suggest that AFP are a predominant source of Cu and
Zn in seawater, sediment and gastropods in these harbours and
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Copper and Zinc in Water, Sediment and Gastropods in
the Harbours of the City of Cape Town, South Africa

In Ovum Exposure to Atrazine Causes Thyroid Disruption
in Juvenile South American Crocodilian, Caiman
latirostris
Galoppo GH, Tavalieri YE, Truter JC, Luque EH, Van Wyk JH, MuñozDe-Toro MM
Laboratorio de Ecofisiopatología. Instituto de Salud y Ambiente
del Litoral (ISAL). Facultad de Bioquímica y Ciencias Biológicas,
Universidad Nacional del Litoral. Department of Genetics,
Stellenbosch University. Department of Botany and Zoology,
Stellenbosch University
Atrazine (ATZ) is an herbicide with estrogenic and anti-androgenic
activities. ATZ binds thyroid hormone receptor and environmentally relevant concentrations disrupt developmental processes
regulated by thyroid hormones suggesting that ATZ could disrupt
thyroid histo-functionality. Caiman latirostris is a crocodilian
species highly sensitive to endocrine disruption that inhabits
wetlands nearby agricultural lands in Argentina. The aims of
this study were to describe thyroid histo-architecture, to characterize thyroid histo-functional biomarkers and to assess long
term effects of prenatal exposure to ATZ in juvenile male and
female caimans. Eggs (n=45) collected from wetlands in a Natural
Reserve with low anthropogenic intervention were incubated at
male or female producing temperature and exposed to 0.2 ppm
ATZ (environmentally relevant dose) or vehicle prior to temperature sex determination window. Hatchlings were raised under
controlled conditions until juvenile. At sacrifice, thyroid glands
were dissected, fixed and processed until paraffin embedded.
Using histological sections stained with PAS, histo-functional
parameters such as percentage of the thyroid occupied by stroma
or follicles; follicular epithelial height, follicular perimeter and
% of the intrafollicular area occupied by colloid were assessed.
Estrogen receptor-alpha (ERɑ), Androgen receptor (AR) and
Proliferation Cell Nuclear Antigen expressions were revealed by
immunohistochemistry and expressed as percentage of positive
epithelial cells. Male and female thyroids exhibit no differences
in the evaluated parameters. Thyroid glands from ATZ-exposed
caimans showed increased percentage of the gland occupied by
stroma and decreased percentage of intrafollicular area occupied by colloid. ATZ-exposed females showed increased follicular
epithelial height (16.44 vs 10.84, p=0.0206) and decreased epithelial AR expression (50.06 vs 67.68, p<0.0001) whereas males
showed increased expression of ERɑ (75.14 vs 66.19; p=0.0176).
In summary, prenatal exposure to ATZ modified thyroid

histoarchitecture and caused colloid depletion. Sexual dimorphic
effects on follicular epithelial height, ERɑ and AR expressions,
suggest that sex-related factors could modulate the long term
response of the thyroid gland to prenatal ATZ exposure. This
results alert about the effect of environmental exposure to ATZ
on thyroid homeostasis and possible effects on caiman growth,
metabolism, development and reproduction.

Intelligent Transportation Systems (ITS) and the Need for
Resilience
Ganin AA, Mersky AC, Kitsak M, Keisler JM, Linkov I
University of Virginia and U.S. Army Engineer Research and
Development Center; U.S. Army Engineer Research and
Development Center; Northeastern University; University of
Massachusetts Boston; U.S. Army Engineer Research and
Development Center
Metropolitan transportation is affected by disruptions of diverse
nature, such as inclement weather, accidents, and special events.
Moreover, the advent of intelligent traffic management solutions
opens the way for entirely new kinds of vulnerabilities in these
systems. Notably, newly created weak points can be exploited by
adversarial attacks. Because of the disparate nature of relevant
vulnerabilities, it is increasingly challenging to approach transportation management and policy development through traditional
risk analysis frameworks and assess system responses to
predefined threats probabilistically. An alternative and more tractable approach is to focus on a transportation system’s flexibility
and recoverability from disruptions, that is, on its resilience. To
this end, we developed a model to evaluate roadway network
performance and applied it to analyze disturbance responses in
40 large and very large cities in the United States. The results
demonstrate that resilience, quantified as additional traffic
delays resulting from disruptions, and efficiency, quantified as
delays under normal conditions (e.g. due to congestion) do not
correspond to one another; many inefficient networks are more
resilient to disturbances than efficient ones. Similarly, we considered adversarial attacks on Intelligent Transportation Systems
and studied how random and targeted disruptions of intersections and roads affect transportation network performance in
10 US cities. Finally, we extended the model to account for two
modes of transportation and analyze the effects of public transportation availability and coverage on resilience. The two-mode

model is illustrated for the city of Milan, Italy, where we quantify the optimal fraction of public transportation users that would
result in the lowest commute time for all users.

Saving Lives by Reducing Patient Risk: New Approach for
Medical Competence Development
Gertner M
USP - Universidade de São Paulo - FSP - Faculdade de Saúde
Pública
The development of techniques and medical technology has
made our quality of life and life expectancy increase.
Even so, the risks of death are still great when we think on the
medical and hospital administrative mechanisms and devices.
High medical specialization has brought us enormous benefits
by favoring the development of specific techniques, but it has
brought us the patient’s lack of global knowledge, the idea that he
is a whole being and not composed of sicknesses small parties.
So, nowadays we no longer die just because of the severity of
an illness, but because of the delay in the procedures between
specialties, examinations, delay in transportation and transfer of
patients and in the scheduling of procedures.
Our risk of life and survival depends on the speed in which internal
procedures between wards and services, clinics and hospitals,
specialties for others, operated by the private or public health system.
The solution to reduce these risks lies in a greater adequacy of
regulation, the nerve center of the whole problem. Time is not
only money, it is the possibility of saving lives and avoiding unnecessary loss of lives. Technique is very low necessary when the
patient does not arrive in time to be able to submit to it.
Regulatory centers are the solution for reducing the risk of death.
Brasilian public health system had bit on a tripartite responsibility schedule that moves the basic attention to the municipal
focus, where regulation centers help to build bridges on different
services and levels of competences into a very different

environment where public and private need to be integrated to
assure the best and low risk solution for the patient.
How to make these sites real risk reduction centers? What kind of
investments are needed to reduce the risk of death in the health
area? Where and how to invest.
This is the proposal of this work and possible suggestion for a
future panel of discussions.

Benzo[a]pyrene Effects on Expression Pattern of CYP1
Family Genes in Mudskipper (Periophthalmus waltoni)
Ghasemi A, Asadi N
Khorramshahr University of Marine Science and Technology
Mud skippers are native fish species in the the tidal mangroves
of Persian gulf. The present study aimed to investigate the physiological stress response of the mudskipper, Periophthalmus
waltoni, after exposing to acute and chronic. banzo[a]pyrene
(Bap) by measuring CYP1 gene expression. The basal expression
of CYP1A, CYP1B, CYP1C were measured in different tissues of
mud skipper. To study the physiological responses of organs to
exposure of Bap, increasing concentration (5, 10, 25 and 50 µg/g
bw) of Bap was administered to the fish and CYP1 gene expression changes were followed from three to 24 h after injection.
The results indicated that the maximum expression of (131 and
113 times higher than baseline) CYP1A gene was in the kidney
and liver, while the highest increase in CYP1B expression were
observed in liver, gills and heart. CYP1C gene expressions in the
kidney, heart and gills were most highly unregulated after acute
exposure to the Pollutant. It seems that induction pattern of CYP1
in the mudskipper is related to the organ. 10, 40, 80 and 100 µ/L
of Bap concentration were used as chronic exposure challenge.
CYP1A and CYP1C gene expression pattern showed a sharp
increase in the first day of exposure, afterward, two different
patterns of gene expression copping systems at low and high
concentration of pollutant were observed. At high concentrations, gene expressions showed increasing pattern until day 3,
after that, decreasing patterns were clearly detected. While, at
low concentrations, the increasing pattern were observed until
day 21 and the decreasing trends only detected after that time.
Because of gene regulatory mechanisms of CYP1 through AhR,
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CYP1A and C expression pattern is identical. The difference is that
over expression of CYP1A has been stronger and more consistent.
Comparing the field analysis of the study with experimental ones indicates that CYP1 family genes (CYP1A and CYP1C in gill and liver) can
be considered suitable biomarkers in ecological risk assessment.

Resiliency of Smart Infrastructure Under Cyberattack in
Internet of Things
Ghorbani R, Branigan J
University of Hawaii at Manoa
Internet of things such as smart meters, smart camera, smart
appliances are an inevitable of future civil infrastructure. Thus,
different attacks needs to be investigated to prevent catastrophic
failures and to increase the resiliency of such systems. This
work studies the resiliency of smart infrastructure with a focus
on smart electric grid under cyber attack to millions of interconnected devices. It also provides a risk analysis on different failure
modes of such system.

Biosorption of Bismarck Brown Y from Wastewater
Using Port Jackson-Based Adsorbents
Giwa AA, Wewers F, Umunyuza H
Ladoke Akintola University of Technology, Ogbomoso; Nigeria;Cape
Peninsula University of Technology, Bellville, South Africa
In this study, the potential of two adsorbents prepared from Port
Jackson plant for the removal of Bismarck Brown Y dye from
wastewater was investigated. Four different adsorbents were
prepared from Port Jackson leaves that were collected from Belhar,
Western Cape, South Africa and were characterized using Infrared
spectroscopy and Scanning Electron Microscopy. The adsorbents
were raw and chemically treated (using nitric acid, phosphoric
acid and sodium hydroxide respectively) leaves. Batch adsorption
experiments were conducted to evaluate the effects of various
parameters (contact time, temperature and adsorbent dose) on
the efficiency of the processes. The experimental data were fitted
to different kinetics and isotherm models. Thermodynamic parameters {Gibb’s free energy (ΔG), enthalpy (ΔH) and entropy (ΔS)} of
the processes were also determined. The percentage removal of
the dye by the adsorbents increased with increasing contact time
and adsorbent dosage but decreased with increasing temperature.
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The adsorption processes followed Pseudo-second order kinetics
(R2 > 0.99) and were spontaneous (G0 -1.04 to – 8.38 kJ/mol) and
exothermic (H0 – 15.64 to -25.68). The processes were accompanied with decreased randomness as shown in the negative change
in entropy (S0). The four adsorbents exhibit good potentials for
remediating dye-contaminated wastewater.

A Sociotechnical Perspective on Safety Incidents in HighRisk Industries
Goede JF, Hofstede GJ
North-West University and Wageningen University & Research
The interaction between people and technology, also described
as sociotechnical systems, is growing in complexity. Despite
advanced technologies and management tools available to high
risk industries, major incidents occurred in the past decade, such
as the nuclear incident in Fukoshima, Japan and the oil spill in the
Gulf of Mexico, USA. In this presentation, the findings of a literature
study of academic papers from the past 70 years are presented.
The literature shows progress from tools to assess safety risk, to
the design of safer technologies, and increased automation and
regulations, which resulted in fewer occupational incidents and
fatalities over this period. However the increasing scale of interconnected systems leads to greater probability of high-impact
incidents, even though lower in frequency. Despite engineering
efforts to eliminate the human factor, behaviour and culture
remain as contributors to such incidents. Traditionally, technology
and people are seen as separate and inherently different disciplines, resulting in a blame culture which do not prevent these
unfortunate incidents from occurring. Instead, technology and
people could be viewed not as opposing forces, but as one interconnected sociotechnical system for safety management. While
technology analyses are mature, an assessment of the safety
culture in the workforce is more difficult. A sociotechnical model
is proposed to assess both the inherent safety culture-as-is, as
well as the ongoing learning from experience that influences
future behaviour. This presentation concludes that the intuitively commendable goal of zero incidents could result in limited
learning opportunities for operators to gain safety experience,
leading to unintended and surprising increases in risk for major
safety incidents to occur. Further research is recommended on
development of realistic sociotechnical system simulations to

train employees to ensure sustainable safety performance and
reduce safety incidents.

An Analytical Framework to Review Judicial Decisions
Based on the Precautionary Principle with a Case-study
Application
Gonçalves V
Dinâmia-Cet/Iscte-Iul
The precautionary principle has been applied in environmental
policy and law internationally in the assessment and management
of uncertain risks. Different legal roles in different jurisdictions
have depended on legal cultures and also on political, economic
and environmental contexts. At the level of individual jurisdictions
the application of the principle has shown some ambiguity in the
interpretation of the concept of precaution, insufficient knowledge
of the potential impacts and lack of operational frameworks to
support decisions. This has hindered the functioning of administrative justice and generated discretion and unpredictability in
the decision process. This article intends to develop a systematic
analysis of legal proceedings in a national jurisdiction in order
to clarify how the precautionary principle has been interpreted
and applied by the courts in the analysis of conflicts associated
with serious risks to the environment and to public health. It is
also intended to contribute to the debate on when and how to
apply precautionary measures. In order to evaluate the degree of
consistency of the courts’ decisions in relation to comparable risks
and their proportionality with respect to the severity of hazards, a
theoretical framework was developed based on three attributes:
level of seriousness of hazards, level of evidence required, level of
severity of precautionary measures. A case-study application of
this framework was developed for Portuguese courts. The judicial
cases where the precautionary principle was invoked between
2007 and 2014 were considered, in the areas of waste incineration, high voltage power lines, dam and wind farm construction.
Different positions among courts were observed, with contradictory arguments in the same case or in similar cases. In order to
counteract this, more explicit legal requirements and criteria for
the analysis of uncertain risks and the weighting of interests by
area of activity are proposed.

Maximizing the Safety Benefits of Autonomous Vehicle
Technologies

Theory and Practice of Security Risk Management: A
South African Case Study

Good DH, Miao Y, Krutilla K
Indiana University

Govender D
University of South Africa

After decades of declining U.S. traffic fatalities they have recently
increased from 32,000 in 2011 to over 37,000 in 2016. Fatalities for
vulnerable road users, such as pedestrians, are higher than it has
been in nearly 30 years. Many hope that new technologies, such
as autonomous vehicles (self-driving cars) will lead to dramatic
reductions in traffic crashes in addition to its other expected benefits for improved fuel economy, reduced congestion, enhanced
mobility of the disabled and elderly, as well as freeing the driver
from the mundane responsibilities of vehicle operation. In this
paper we focus on reductions in risk associated with fatality and
injury. Building on the the SAE-J3016 classification system for
characterizing the shifting role from human drivers to automated
systems in six levels. This classification identifies six levels of
autonomy representing a shift of responsibility for vehicle operation from drivers (level 0) to automated systems (full autonomy at
level 5). The full rollout of this system is likely to take decades and
require complex policy decisions in the presence of deep epistemic technological and behavioral uncertainties. In this paper we
identify the necessary technologies and features associated with
each level of autonomy and focus our attention on safety benefits as well as additional safety risks. We next identify the types
of crashes that can be mitigated by these technologies for light
vehicles, their frequencies, fatalities and social cost. Combining
these two decompositions allows us to identify a list of potential
implementation/regulatory policies and time paths to examine.
We analyze these alternatives with a set of decision making tools
including Monte Carlo methods and “robust decision making.”
Our preliminary results suggest that the largest lifesaving benefits are associated with keeping the human driver firmly in the
loop and adopting incremental improvements rather than moving
too quickly to full vehicle autonomy.

There appears to be little or no understanding on the application
of the Risk Management Model 31000:2009 by many security
practitioners in South Africa. The purpose of this study was to
review the risk management standard currently being used by
security practitioners in South Africa. Participants were drawn
for interviews, and for a self-administered questionnaire survey,
using the non-probability sampling method inclusive of purposive
and snowball sampling techniques. Findings indicated that the
majority of the security service providers do not have a defined
risk management standard. The study also reveals that different
risk management techniques are used by security practitioners.

Assessing Water Use Trade Offs in a Water-stressed
Catchment: A South African Perspective
Govender I, O’Brien GC
University of KwaZulu Natal and Durban University of Technology
Freshwater ecosystems are increasingly threatened by a range of
inputs from land-based activities, together with climate change
and unpredictable alterations to biotic and abiotic influences. In
addition, freshwaters are inherently complex and dynamic. The
use of future scenarios to predict potential impacts on ecosystems
is dominated by uncertainty. It is critical that such predictions are
grounded in the application of credible and scientifically sound
tools. The Relative Risk Model (RRM) is an ecological risk assessment tool that uses ranking of threats of multiple stressors to
multiple endpoints, highlighting the most vulnerable areas/risk
regions at a regional scale. More recently Bayesian Networks
(BNs) have been incorporated into the RRM, using conditional
probability to determine the most likely outcomes. This model has
been applied internationally in the management of many water
catchments. The model is informed by data and expert knowledge, and incorporates uncertainty and sensitivity analyses. The
uMngeni River catchment, situated on the east coast of South
Africa, is characterised by a number of impoundments, industries,
large scale agriculture, forest plantations and a range of settlements (formal, informal and rural communities), many of which
are directly dependent on the river resources. This catchment

is of significant economic importance regionally and nationally,
which is driving the demand for limited water resources in the
catchment. Adding to this complexity, is periodic drought. Future
development scenarios for this catchment are assessed using the
RRM and BNs. This approach has potential application, combined
with adaptive management and scenario planning, to devise an
early-warning system for authorities to prioritise water resources.
The value of this lies in assessment of trade-offs between various
water users and the ecological reserve, ensuring resilience of the
system to effectively provide ecosystem services into the future.

Ecological Risks to the Riparian Ecosystem in a South
African Catchment: Future Scenarios to Achieve
Objectives
Govender I, O’Brien GC
University of KwaZulu Natal and Durban University of Technology
Riparian is the term used to describe areas adjacent to rivers
where vegetation is dominated by the presence of water. Riparian
vegetation prevents sediment, nutrients and pollutants from
entering the river, improving water quality, providing an important
habitat, while vegetation slows down flood waters, stabilizing
banks, allowing infiltration of rainfall and trapping sediment.
Riparian ecosystems in the uMngeni Catchment (South Africa),
are often severely degraded due to uncontrolled grazing of livestock, inappropriate agricultural practices, informal settlements,
removal of vegetation and development in the riparian area. This
results in poor water quality, loss of biodiversity, sedimentation
and associated instream habitat alteration. Alien invasive plants
dominate some riparian areas, negatively impacting on water
quality and biodiversity. South African legislation specifies that in
managing water resources there should be a balance between
water use and water protection. Following on this, there have
been Resource Quality Objectives (RQOs) proposed for water
resources in the uMngeni Catchment. The RQOs are classified
into different ecological categories (A-natural to F-critically modified). The sub-catchments are classified individually. Using the
probabilistic Bayesian Network-Relative Risk Model (BN-RRM),
selected ecological risks to the riparian ecosystem endpoint are
modelled. Future scenarios (increased livestock farming, vegetation clearing for development, increased or decreased alien
invasive plants, enforcement and monitoring of buffers) are
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proposed to determine probabilities of different outcomes. These
are measured against the proposed RQOs to determine if the
proposed ecological categories are being achieved or not. This
would allow decision makers to review management objectives
to ensure sustainable management of water resources, through
an appropriate management plan to foster ecological resilience.

Development of a Reliable and Non-invasive Diagnostic
Tool to Detect Aphanomyces Invadans, the Causative
Agent of Epizootic Ulcerative Syndrome (EUS) of Fishes,
from environmental Samples
Greeff-Laubscher MR, Christison KW, Smit NJ
North-West University and Department of Agriculture, Forestry and
Fisheries (DAFF)
Diseases are considered as being among the important factors
decreasing fish production in both farmed and wild populations. Disease outbreaks will continue to pose threats to these
industries and therefore, requires ongoing assessment of the
associated risks to inform disease contingency measures and
management interventions. The detection of disease causing
agents is fundamental to initiate contingency measures and to
the management interventions and relies on efficient monitoring
and surveillance and repeatable and accurate confirmatory diagnostic tools. Epizootic ulcerative syndrome (EUS) is a fish disease
caused by an oomycete, Aphanomyces invadans that affects
farmed and wild fishes in freshwater and estuarine environments.
The first outbreak in South East Asia resulted in high mortalities
in both farmed and wild freshwater fishes. Although there are still
several geographical regions which are currently unaffected by
this pathogen, these regions are put at risk of exposure through
the global trade in fish and fisheries products. In addition the
epizootic nature and broad host range of A. invadans, increase the
likelihood of exposure to naive hosts. An EUS outbreak threatens
the health of farmed and natural fish populations alike and
consequently negatively affects the livelihood of fish farmers and
subsistence fishermen, resulting in a direct impact on the local
communities and economies. This study aims to develop and
validate a quantitative assay to reliably detect the causative agent
of EUS, in the environment even when present at low concentrations and where clinical infections cannot be detected. Total
genomic DNA was extracted from fungal biomass collected from
bait stations that were set up in different river systems. Two sets
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of species-specific primers were used to amplify the targeted
regions, respectively. Contradicting results highlighted the importance of diagnostic assay validation.

Nanomedicine and Nanotoxicology: Convergence of the
Mechanisms Involved
Gulumian M, Andraos C
National Institute for Occupational Health
Multiple applications of nanomaterials have raised concern with
regards to their toxicity. With increasing research into nanomaterial safety, mechanisms involved in the toxic effects of
nanomaterials have begun to emerge. The importance of nanomaterial-induced lysosomal membrane permeabilization (LMP)
through overloading or direct damage of the lysosomal compartment, resulting in the blockade of autophagosome-lysosome
fusion and autophagy dysfunction, as well as inflammasome
activation were cited as emerging mechanisms of nanomaterial
toxicity. It has recently been proposed that these very mechanisms
leading to nanomaterial toxicity may be utilized in nanotherapeutics. This presentation will discuss these nanomaterial-induced
mechanisms in detail and how it could be exploited in cancer
research. This presentation will also address certain considerations that need to be kept in mind when using nanomaterials in
therapeutics.

A Simple Method for Occurrence and Risk Assessment of
Personal Care Products, Pharmaceuticals and Stimulant
in Mgeni and Msunduzi Rivers, KwaZulu-Natal, South
Africa
Gumbi BP
University of KwaZulu-Natal
In this work, a simple method to study the environmental occurrence and risk assessment of pharmaceutical and personal
care products (PCPPs) is presented. A quantitative technique
is described for ultrasonic-assisted solid-phase extraction
(SPE) followed by GC-MS after derivatization of PCPPs; propyl
paraben, triclosan, caffeine, carbamazepine and chloramphenicol. Ultrasonic assisted extraction together with centrifuge were
used to extract sediment samples collected from the Mgeni and
Msunduzi Rivers. An SPE procedure was used for clean-up and to

concentrate selected compounds from diluted aqueous extracts.
Final extracts were derivatized and analysed with GC-MS in
selected ion monitoring (SIM) mode. The recoveries of the
analytes ranged from 66% to 108%. The method detection limits
were (0.08 – 1.82 ng g-1 solids and 0.08 – 10 μg L-1) and liquid
quantification limits (0.42 – 5.51 ng g-1 and 0.25 – 25 μg L-1). The
proposed method was applied in the evaluation of two rivers over
a three month period in KwaZulu-Natal, South Africa. All targeted
compounds were present in the environment at concentration
levels between not detected to 174 ng g-1 and not detected to
30 μg L-1 for solids and aqueous environmental samples,
respectively. A comparison of predicted no environmental effect
concentration (PNECs) with measured environmental concentration (MECs) showed that these PCPPs present a high ecological
risk to the receiving environment (agricultural lands or household). Our work is close to reality because we used MECs as
opposed to using predicted environmental concentration (PECs)
values, which is normally calculated from consumption, production of compound per year and various estimated factors. To our
knowledge, this is a first report on the simultaneous assessment
of occurrence and risk of PCPPs by GC-MS in Africa.

The Role of Public Sector in Derisking Renewable Energy
Market in Emerging Countries
Habib N
University of Cambridge, UK
In this research, we investigate the role of the public sector in the
renewable energy sector development, which is a critical public
good that underlines sustainability and prosperity, particularly
for emerging and developing countries. We apply socio-systems
analysis by combining inductive case-based approach to build
an understanding about the roles, approaches, and contextual
factors that influence energy policy driven service that controlled
and coordinated the renewable energy value chain. Based on our
evidence, we find three interrelated conditions that are inconsistent with the prosustainatibility promises, values and attitudes
proclaimed by governments and corporations. Firstly, that inadequate and inefficient investments in infrastructure in the energy
sector often require consumers to engage in ecologically harmful
consumption behaviour. Secondly, quantity and quality gaps in
access to energy have major social and economic consequences

because they necessitate consumers, especially at the bottom
of the pyramid to spend a significant portion of their income to
purchase highly prices substitute goods. Thirdly, no doubt private
sector investment must be at the forefront, but higher pubic
financing costs reflective of a number of perceived or actual
investment risks jeopardizing successful scale-up of renewable
energy investments. In conclusion, we introduce a sustainable
investment policy framework that can derisk renewable energy
market in emerging countries.

Microbiological Quality of Green Stormwater
Infrastructure and Potential Risks
Hamilton KA, Ahmed W, Ishii S, Haas CN
Arizona State University
Stormwater runoff is a major contributing factor to surface water
quality degradation in urban areas. In contrast to traditional engineered stormwater collection systems, “green” infrastructure is
designed to allow stormwater to infiltrate similarly to a pre-development ecosystem using installations designed with vegetation,
soils, or other materials that mimic aspects of the natural environment. Some examples of green infrastructure include rain
gardens, rainwater harvesting, planter boxes, bioswales, permeable pavements, and green roofs. While green infrastructure
has benefits for stormwater retention and infiltration, mitigating urban heat island effects, and providing other ecosystem
and community services, there is limited information regarding
potential water quality benefits and risks. Green infrastructure
spaces are frequently designed to accommodate multiple uses
and can additionally present opportunities for human contact with
soil media. To address this issue, samples were taken from soil
media in multiple green infrastructure installations from urban
Philadelphia and tested for pathogens and antibiotic resistance
genes using quantitative polymerase chain reaction (qPCR) and
microfluidic qPCR. Pathogens tested included Campylobacter
spp., Pseudomonas aerugiosa, Acanthamoeba spp., E. coli,
Enterococcus spp., ringworm, and Mycobacterium intracellulare.
A framework for evaluating potential risks is proposed.

Potential Human Health Risk of Combined Exposure
to Multiple Antibiotic Residues via Drinking Water
and Vegetables in Terms of Toxicological Effects and
Resistance Development
Hanna N, Tamhankar AJ, Stålsby Lundborg C
Karolinska Institutet
Objective: To assess a primary human health risk of combined
exposure to multiple antibiotic residues via drinking water and
vegetables consumption in terms of toxicological effects and
resistance development. Methods: Environmental samples
(drinking water and edible parts of vegetables) were collected
in twelve villages in Shandong province in eastern China. High
performance liquid chromatography – tandem mass spectrometry (HPLC – MS/MS) was used to determine the concentration
of antibiotic residues. Threshold of Toxicological Concern (TTC)
decision tree approach based on Cramer classification will be
applied for prior screening and primary risk assessment. Hazard
quotients (HQ) for each mixture component can be calculated
by dividing the exposure values by the respective TTC value: HQi
toxicological = Exposureindividualsubstance (mg/kg body weight
per day)/ TTC valueindividual substance (mg/kg body weight per
day). Exposure = C * IngR/ BW, TTC values will be obtained by
dividing the respective TTC values for the appropriate Cramer
class for classes I, II and III by 60 (adult body weight in kilograms),
a Cramer classification of each substance will be performed
using ToxTree version 1.60. A hazard index (HImixturedw) for the
mixture in drinking water can be calculated, assuming dose addition for all components, by taking the sum of the individual hazard
quotients: HImixturedw = HQA + HQB + HQC + HQD …+HQJ. A
hazard index (HImixture v) for the mixture in vegetables can be
calculated, assuming dose addition for all components, by taking
the sum of the individual hazard quotients: HImixture v = HQA +
HQB + HQC + HQD …+HQJ. HI > 1 is identifies as a potential risk
and higher-tier assessment would be needed. A hazard index
(HImixturedw+v) for the mixture in drinking water and vegetables as sum of multi-pathway HImixturedw+v = HImixturedw +
HImixturev. For microbiological risk, ADImicrobiology = MICcalc
* Mass of Colon Content (220 g/day)/ Fraction of oral dose x 60 kg
person. Exposuredw = C * IngR*EF*ED/ BW*AT. HQi resistance
development = Exposuredw / ADImicrobiology.

An Organizational Perspective on Constructing Novel
Risks: The Case of Bisphenol A
Hardy C, Maguire S
McGill University
This study examines how ‘novel’ risks are constructed. In contemporary society, a pressing challenge is dealing with novel risks,
which arise from new or changed conditions such as new chemicals, more extreme climates, or emerging social problems. With
novel risks, information is incomplete, equivocal, or ambiguous.
They “change the concept of risk, from one of probability to one
of radical uncertainty” (Beck, 2004: 31) such that established risk
assessment and management techniques may be inadequate.
Whether a novel risk even exists – never mind what to do about it
– is often controversial, characterized by scientific debate, stakeholder conflict, and diverse conceptions of the public interest. We
use qualitative methods to investigate the case of bisphenol A
(BPA) in Canada and Australia from 1993 – 2013, by drawing on
interviews with scientists, regulators, chemical manufacturers,
retailers, and NGOs, as well as scientific studies, regulatory
documents, news reports, and other stakeholder texts. Our
findings show considerable disagreement about whether or not
BPA poses a risk. Some scientists argue there is no compelling
evidence of risk, while others disagree. Many producers continue
to manufacture this chemical, while retailers have withdrawn
products containing BPA. There are also regulatory differences
– Canada has banned baby bottles containing BPA whereas
Australia has not. We show how BPA is emerging as a novel risk
object from stakeholder interactions. Specifically, we find that
stakeholders address BPA’s equivocal meaning by ‘translating’
it into regulatory, reputational, professional and operational risks
which provide a clearer basis and guide for action. BPA thus exists
within an ‘ecology’ of translated risks that collectively shape its
meaning in relation to risk. We propose a model of how novel
risks emerge over time which shows the ways in which individual
risks are, in fact, interconnected with, and related to, a range of
other risks.
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The Worldwide Education of the Next Generation
of Safety Professionals: How Can Technology and
Innovation Contribute to a Resilient Africa?
Hardy K
Embry-Riddle Aeronautical University
Online education attracts more and more students due to time
and places flexibility. Technology has become the key to an innovative world of education for safety professionals. Online learning
has to turn out to be one of the most common approaches to
extending access to the profession in developing countries.
Higher education in Africa is meeting an inevitable challenge to
experience additional mandates of the 21st century with the continent’s rates of population development. The demographic move
will turn into a more significant number of learners that will try to
find an entree to all levels of instruction. The use of information
and communication technologies can be a factor to the growth of
the safety education as well as quicken the advancement many
African countries have previously made in safety disciplines that
are vital to the economic development of Africa.
Online education makes it feasible for students in any place who
have internet connections to enroll in online courses and benefit
from this different method of education.
Online learning has opened up educational occasions for people
who might not have had them before. With online education, no
matter where people live, as long as they have a computer and
Internet connection.
This article aims to introduce the case of an online program to
educate the next generation of safety professionals including
developing countries. Online educational programs can significantly impact Africa and the safety profession.
This submission shows how it allows professionals to earn
degrees in safety-related disciplines, study on their schedule, and
not have to commute to campus for classes throughout the use
of innovative technologies. There are many benefits of utilizing
online education in developing countries. Moreover, this article
shows that having a more educated safety professional generates
a safer and more resilient community.

38

Fifth World Congress on Risk: Development and Resilience

Thinking Urban Flood Resilience Through Observatory
Design

The Science of Cyber Resilience: Characteristics and
Initial System Taxonomy

Heinzlef CH, Becue VB, Serre DS
University of Avignon

Henshel DS, Levitt K, Templeton S, Cains MG, Alexeev A, Blakely B,
Mcdaniel P, Wehner G, Rowell J, Weismen M
Indiana University

Over-urbanization and climate change have led to an increase
of urban flooding. To address these growing uncertainties, risk
management has also evolved from a traditional hazard-centric
approach to a systemic approach based on the resilience concept.
Increasingly used in political, urban planning, economic and social
discourse, resilience has become an imperative to prepare for the
recurrence of urban floods. Yet, despite its very broad use, the
concept is still difficult to define and adapt to the practical realities
of urban territories. Our objective is to promote the understanding,
appropriation and practical application of this concept in urban
areas subject to flood risk by a resilience observatory design.
Observatories, interfaces between complex reality and knowledge, make possible to collect several types of information and to
return it in such a way that it is processed and used by the actors
of the territory. The first step in the construction of a resilience
observatory, tested in Avignon (France), was therefore to acquire
concrete knowledge about flood areas, in order to determine the
resilience characteristics. To do this, three indicators have been
created to measure potential resiliences around the social, urban
and technical characteristics of Avignon, thanks to a partnership
with the City. The importance given to the generic nature of these
indicators, by using mainly open data, makes possible to test the
resilience tool on other territories. These indicators are therefore
the premises, and the promises, of a knowledge co-constructed
around flood resilience, which would make possible to influence
new urban projects so that they integrate the concept into their
conception. This study is therefore a first step in the construction
of an Observatory of Urban Resilience, in order to build, disseminate and transmit knowledge around a concept that is nowadays
still too theoretical and to encourage its appropriation by urban
managers.

The current global digital environment is under constant attack.
According to Kaspersky, in 2017 360,000 malicious files were
detected daily, 11.5% more than 2016, and 2018 is set to surpass
2017. The increasing number of threats combined with the
complexity, size, malleability and rate of change of software and
hardware systems have made achieving perfect security—at least
for now—a practical impossibility. Exacerbating the situation are
the ever-increasing zero-day attacks and advanced persistent
threats, which are significantly more difficult to detect and
counter. This has led to a rethinking of efforts in countering malicious behavior that asks “Can systems be designed such that they
continue to function while compromised?” This property, referred
to as cyber-resilience, provides a means of operating in the face
of malicious action.
The military operating environment is increasingly congested
and contested. Kinetic and digital military operations rely on
networked communications. The uncertain and ambiguous
nature of the future operating environments will likely require
military systems to function outside the environments they
were designed for. Future resilience military networks must be
able to operate while under constant attack in both cyberspace
and the real world. Further, they must automatically determine
when a problem has occurred and reconfigure or adapt to restore
services automatically or notify the human if manual intervention
is required. Lastly, systems must degrade gracefully to provide
minimal services in the event of major failures.
Cyber resilience has not been well characterized, yet, at the
system level. We build upon previous work to propose specific
connections between well-known concepts of information assurance, and the resilience of an information system to attack, and
propose an initial taxonomy based in part on drawing parallels
to the work on resilience in other fields of computation and the
broader sciences.

Mitigating Development Challenges in Complex Systems
Hetou GH
iStrategic LLC, Rutgers University
Understanding the political and socio-economic environment as
a complex system changes the risk calculus and risk management strategies for private corporations interested in emerging
markets (EM) in the Middle East and North Africa (MENA). How
can development agencies and organizations interested in
sustainable development goals in MENA benefit from complex
system insights? This paper starts out with detailing the political and socio-economic risk categories faced by development
organizations in MENA countries, and the complex system
characteristics that constrain the operational environment. The
non-linear aggregate activity of the self-organizing dynamic in
complex systems introduces the logical foundation for adaptation
and modification strategies. This paper discusses adaptation and
modification strategies that incorporate modified feedback loops
suitable for development organizations. The objective is to utilize
the existing self-organizing dynamic in the complex environment
to reform and develop instead of expending resources to change
the system.

Risk Assessment of Cadmium in Salmon among
Adolescents Using Taiwan Food Consumption Database
and Taiwan Traditional Snacks Consumption Database
Ho WC, Chiu SY, Chu YR, Chang PH, Huang HY
China Medical University
Night market in Taiwan is famous and popular. But compared
other dining environments, night market is an important potential exposure route related to public health risk, like heavy-metal
pollution. Adolescents are right during the fast growing and
mature period. Salmon, one of the most commonly food ingredients in Taiwan snacks, is the top of the food chain in the sea and
may accumulate highly cadmium. According to the data from The
International Agency for Research on Cancer (IARC), cadmium
compounds are carcinogenic to humans (Group 1) Our study aims
to focus on the risk assessment and exposure assessment of
cadmium related to salmon consumption in Taiwan snacks. The
study subjects were 12-18 years old. The exposure of cadmium
was quantified in a formula (A) and Exposure analysis were based
on using three sets of data: 1) the body weight (BW) of consumers,

2) the analysis concentrations (C) in salmon samples, and 3) the
consumption rates (CR) of salmon. Values of CR and BW were
derived from the database of the night market snacks consumption database in Taiwan. The life-time average daily dose (LADD)
value was calculated using the equation below and the average
time (AT) and exposure duration(ED) were set 70 years.
LADD=((C*CR)/BW)*(ED/AT)---(A) The CR of 16-18 year old
female was the highest (Mean ± SD: 43.72 ± 52.27 grams). But
CR in consumer only participant with the single highest among
was 16-18 year old female (Mean: 154.37 grams). The risk
assessment of cadmium was calculated and the concentration(C) was according to Shih et.al 2013 (0.001ug/g). Compared
to the acceptable daily intakes (ADI) of The Joint FAO/WHO Expert
Committee on Food Additives (JECFA) (Cadmium: 25 ug/kg-day),
the LADD of 16-18 year old female (0.00284ug/kg-day) which
had max consumption of salmon was in the acceptable range.
Our research team has established a database for providing the
consumption data of night market snacks to analyze the risk
assessment of cadmium in the salmon. The results were in the
acceptable range. Further exposure assessment and analysis is
suggested.

Application of food Description to the Food Classification
System – A Risk Assessment Case Study on Acrylamide
Ho WC, Chiu SY, Chuang YC, Hsu HT, Chiang SY
China Medical University
Harmonization of national consumption data to achieve international comparison is a valuable but challenging task, yet to date
there is a need of comparable food classification system incorporating food description in Taiwan. European Food Safety Authority
(EFSA) has released a new standardized food classification and
description system named FoodEx2 in 2015 that provides a functional and useful combination of classifications and descriptions.
Based on FoodEx2 and a unique data set of daily food consumption offered by Taiwan Food Consumption Database, the objective
of this study is to provide a harmonized, food description incorporated, food classification system (HFDFC system) that captures
all the useful details of food groups in exposure assessments and
risk analysis. The HFDFC system currently conducts six risk-assessment-related facets including: 1) cooking methods; 2) food
additives; 3) food sources, 4) manufacturers (brand); 5) processed

products, and 6) specialty foods. There are 199 foods in the core
list and 131 foods in the extended list within HFDFC system. The
Acrylamide hazard index estimated under the HFDFC system with
that under the National Food Consumption Database in Taiwan
(NFCDT) were assessed and compared. The results showed that
the HFDFC system provides useful and detailed information that
can help the users rapidly identify food information in a harmonized manner and also to achieve more precise estimation. The
HFDFC system furtherly is expected to facilitate from nation to
international cooperation for the food risk analysis because of the
nature of system being conducted with consideration of corresponding to EU Foodex2.

The Experiences in Developing Risk Analysis Education
Program in Taiwan
Ho WC, Huang TL, Liu YK, Lin SW, Yu HL
National Taiwan University
Food and environmental safety incidents occur frequently recent
years in Taiwan. In order to conduct a better risk analysis implementation, it may requires the integration of scientific knowledge
and integrate various disciplines such as pathology, toxicology,
biochemistry, pharmacology and biostatistics. Effective risk
management can be achieved through independent risk assessment and adequate risk communication with all parties. Due to
the variants of definitions and approaches of risk assessment, it
resulted in the observed high uncertainty among the risk assessment results among the different researchers or people who
conduct the analyses. To improve the quality of risk analysis, there
is a need to have a training program for related professionals to
have better idea of the scope and the common approaches for the
risk analysis practices in Taiwan. In this presentation, we would
like to discuss the needs and the plan of how the risk analysis
education programs developed in Taiwan.
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Private Well Treatment Systems: A Systematic Review
of Available Studies to Identify Which Systems and
Contaminants are Best Studied, Removal Efficiency, and
Current Data Gaps
Holt KM
University of North Carolina at Chapel Hill
Throughout the 20th century and into the 21st century, environmental engineers have developed and continue to develop
novel and efficient ways for treating water supplies to provide
safe drinking water. However, these technologies have mainly
focused on regulated public water supplies and are not always
applicable to unregulated, private water supplies. The systematic
review identified 15 studies that documented the in-household
performance of treatment systems that could be suitable for
private water supplies in developed countries. These studies
addressed several treatment technologies but primarily analyzed
reverse osmosis (n=7), point-of-entry adsorption (n=4), and pointof-use adsorption (n=3) with measured efficiencies ranging from
0 to 99.9%. Other treatment technologies including manganese greensand, point-of-use coagulation, point-of use cation
exchange, water softening, and others were evaluated in a study,
but were not addressed in multiple studies. For these treatment
technologies that were evaluated in more than one study (reverse
osmosis, point of entry adsorption, and point-of-use adsorption)
the average efficiency of these technologies was 87.4%, 90%, and
86% respectively. Despite the wide range of treatment technologies studied, arsenic removal was the only contaminant evaluated
for removal in 80% of the studies. Of the remaining 20% of studies,
6.3% focused on manganese, 6.3% focused on lead, and 6.3%
focused on the removal of multiple contaminants. Our review
indicates the need for additional research into private water
supply treatment technologies that treat contaminants other than
arsenic and for treatment systems to be analyzed for their effectiveness at removing multiple contaminants simultaneously.
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(Anti-)androgenic Activity of Water Containing
Agricultural Chemicals: Glyphosate, 2,4-D, and Cry
Proteins
Horn S, Pieters R, Bohn T
North-West University
Genetic engineering of crops improve crop production for a
growing global population. Measures include reduced use of
sprayed pesticides, Bt-maize with insect protection and easier
weed-management (Roundup-Ready). Agricultural chemicals end up in the environment as complex mixtures and they
might cause different effects due to their interactions with other
compounds, than in their single capacity. This study investigated
whether the herbicides glyphosate and 2,4-dichloro-phenoxyacetic acid (2,4-D), and Cry toxins from Bt maize, cause endocrine
disruptive effects when present in mixtures. To obtain samples
containing the above-mentioned compounds in mixtures, a field
trial was conducted in which different cultivars were planted and
sprayed with different combinations of herbicides. Soil from the
field trial was collected at the end of the trial and extracted with
rainwater to target the relevant bioavailable fraction. Androgenic
effects were measured with an in vitro reporter-gene assay using
MDA-kb2 cells that have both androgen (AR) and glucocorticoid
(GR) receptors. The cells were exposed to: i) single active ingredients; ii) formulations; iii) environmentally relevant concentrations
of the active ingredient and formulations; and iv) rainwater
extracts. The results revealed that environmental extracts of
soil that received pre-and post-emergent Roundup applications
facilitated AR and GR activation. The testosterone equivalents
(TTEQs) derived from AR activation and the dexamethasone
equivalents (DexaEQs) derived from GR binding exceeded international drinking water trigger values. We conclude that use of
water sources contaminated by agricultural chemicals can lead
to chronic exposure of mixtures that cause endocrine disrupting
effects in humans and aquatic life. This study highlights the need
for effects-directed analyses and monitoring of water resources
since instrumental analysis does not consider, and thus overlook,
important biological effects of mixtures.

Frying French Fries Can Cause Exposure to Acrylamide
Through Inhalation Pathway
Hsu HT, Chen MJ, Tseng TP, Cheng LH, Huang LJ, Yeh TS
China Medical University
Background and Aim: Previous studies have indicated that
formation of acrylamide (AA) in French fries follows a non-linear
relationship with frying temperature. In general, the kinetic
studies of AA formation under isothermal conditions showed that
a noticeable increase in AA formation occurs at a shorter frying
time along with the increasing frying temperature, while a subsequent decrease of the AA formation is also observed when the
frying temperature exceeds 160°C. This is supposed to be due in
part to the enhanced evaporation process of AA at elevated frying
temperature, but possibly also to a thermal degradation of AA in
subsequent reaction. At present, there are few studies evaluating
which process of evaporation or pyrolysis or both is the predominant mechanism leading to the decrease of AA level during frying.
Methods: Kennebec potatoes were cut into appropriate. French
fries were made under different conditions of temperature (135,
160, 175 and 190°C) and frying time (1, 2, 3, 5, 7, 9 and 12 min).
Vapor samples and frying oil samples were collected for AA analysis by using LC-MS/MS method.
Results: Based on the typical frying conditions for French fries,
that is, the fried oil temperature generally fall within the range
170° – 200°C for approximately 3 – 5 min of frying, the mass fraction in AA levels of both French fries and fried oil were decreased
during frying process. In contrast, the mass fraction of AA in vapor
phase increases during the frying process. The mass fraction of
AA in vapor phase was estimated to be 0.19 ± 0.05, which was
nearly 2 times of magnitude higher than that of AA in French fries
under above frying conditions.
Conclusions: The results of this study suggested that there
must be a great concern about the health effect of occupational
exposure among the workers of fast-food restaurants due to the
inevitable exposure to AA vapor through inhalation route under
the typical frying conditions for French fries service frying.

Community-Based Resilience Building as a Way of
Balancing Risk and Sustaining Development
Huang TL
National Cheng Kung University
Risk is an inevitable part of the community development process.
There are numerous risk analysis tools, showing us where
and when conflict is likely to happen, which areas are exposed
to natural disasters, modeling how economic shocks and
pandemics might spread, or how certain risk events will affect
different communities and regions. Unavoidable natural and
environmental events are amplified by long-term changes such
as sea level rise and shifting climate patterns, and exacerbated
by decisions—for example, urban planning and building codes—
made years or decades ago. How we plan for these unfolding
risks will determine how great the impacts could be for us and
future generations. To balance risk and development, we must
understand the systemic and dynamic linkages between different
sectors of community systems and how these are impacted by
different policy measures. This will enable risk management and
governance systems to be improved in order to facilitate longterm sustainable development. However, we do not yet share
a vision of what to do about those risks. As a result of these
concerns, a newly formed, more systems-oriented perspective
to resilience building considers adaptation and development
risks as strongly complementary. A community-based resilience
building considers that adaptation strategies must be generated
through participatory processes, involving local stakeholders and
development and disaster risk reduction practitioners, rather
than being restricted to impacts-based scientific inputs alone.
As such, expertise in resilience building must come from local
community-based case studies and indigenous knowledge of
locally appropriate solutions to climatic variability and extremes.

Developing a Water Accounting and Assessment
Protocol for Water Management of Mining and Minerals
Processing
Hugo PDW, Broadhurst JL
University of Cape Town
The mining industry and water resources are inextricably
connected, with mining operations both affecting and being
affected by their surrounding water bodies. This raises important

questions for the sustainability of mining companies on several
fronts including regulatory, environmental, economic and
social. How to improve water management in line with these
varying objectives is therefore a critical challenge. An analysis
of the mining water management literature indicates two strong
themes. On the one hand, it is clear that the nature of mining and
minerals beneficiation processes is such that various dynamic
systems play a key role in determining important water-related
parameters, from flotation performance to acid rock drainage
generation. The second theme relates to requirements on the
decision-making and reporting side of water management – in
broad strokes; the information that is required by different stakeholders, at different points in time in order to make the kinds of
water-related decisions that lie within their ambit. These two
themes are linked by the use of water accounting and assessment
tools and frameworks, which assist in identifying, characterising
and addressing water-use risks and impacts associated with a
process. Part of their role is thus in the provision of indicators
which inform design and water management decisions. These
indicators naturally depend strongly on the characterisation
methods used as well as the differing focuses of the various
accounting and assessment tools and frameworks. At the same
time, this chain of information creation, interpretation and use
has not been investigated in the context of dynamic systems and
the nuances associated therewith. This situation creates difficulties in addressing those aspects of water management which are
intimately linked to these kinds of complexities. This study aims
to bridge this gap by considering the interactions between these
three stages in the mining water management process.

Risk-Based Design and Office Chairs for Lecturers at the
University of Benin
Idada RO, Ariavie GO, Adams V
Federal University
Sitting can take any convenient posture depending on the task
being performed as well as the type of seat used. Using a poorly
designed office chair over a prolonged period can cause fatigue
and spinal defects as well as other seating related injuries. Design
criteria for ergometric office chairs must take into cognizance
arthrometric data of the end as well as risk-based considerations
to encourage proper lumber support, alleviate pressure, decrease

workplace distractions to improve focus at work, minimize neck/
back/hip pain and ensure proper postures that would increase
leg circulation. In the University of Benin, like most Universities
in developing world, chairs not suitable for lecturer’s use is a
common sight and hence portends serious risk to the fitness and
wellbeing of user. Hence, we investigate the prevalence of such
chairs and develop an arthrometric chair suitable for lecturer’s
use which would reduce to the risk of suffering seating related
injuries and enhance comfort

Chemical Fingerptinting of Polycyclic Aromtic Compound
Sources in Sediments Using Two Dimensional Gas
Chromatography High Resolution Time of Flight Mass
Spectrometry
Idowu IG, Richards P, Sandau CD, Tomy GT
University of Manitoba
Polycyclic aromatic compounds (PACs) are ubiquitous contaminants in the environment and many of them have been identified
as known carcinogens. The associated toxicity of PACs makes
monitoring and identification of sources of PACs in the environment important for assessing exposure to humans and wildlife.
PACs sources in the environment include biogenic, petrogenic and
pyrogenic and are generally a mixture of multiple sources mixed in
environmental monitoring matrices. Most monitoring programs
only analyze the PACs include the 16 EPA parent PAHs. When
including all other unsubstituted and substituted PACs, there are
thousands of potential congeners which could be measured to
assess both toxicity and source allocation. In this study, 60 river
sediment samples obtained from all across southern Alberta,
Canada were analyzed by GC-MS/MS and GCxGCHRToFMS for
comprehensive PAC chemical fingerprinting. Chemical fingerprinting helps distinguish between different sources of PAH in the
environment. Data collected by these two techniques was statistically analyzed to determine the chemical patterns (fingerprints)
of the predominant sources in the river systems. In addition to the
conventional use of native PAHs for source identification, patterns
of individual alkyl PACs identified using the GCxGCHRToFMS
were also investigated to determine if additional source designation could be determined. Recent research has shown that these
individual alkyl PACs can be more toxic than their unsubstituted
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analogs. Therefore, this information can aid in the evaluation of
potential risk and used in risk assessment.
Preliminary evaluation of data shows dominant petrogenic
sources from coal type sources. In addition, the identification
of high creosote like signatures in urban areas. On-going data
analysis obtained from the GCxGCHRToFMS system will further
suggest new patterns, PAH compound associations and source
identification based on individual isomer of alkylated polycyclic
aromatic compounds.

Assessing the Heamatological and Serum Biochemistry
Profile of African catfish (Clarias gariepinus) Raised in
Water Impacted by Domestic and Industrial Effluent
Along Ona River, Ibadan, Nigeria
Iji OT, Osuolale O, Fateye BF
Federal College of Animal Health & Production Technology, I.A.R.&T,
Moor Plantation, Apata, Ibadan, Oyo State, Nigeria, Elizade University
Ilara mokin Ondo State, Nigeria, Grand Valley State University,
Michigan
Majority of fish farmers in Nigeria rely on water sources from
free flowing natural streams for pisciculture, including the Ona
River in Ibadan, Oyo State, Nigeria. In order to evaluate potential effects on fish health, Clarias gariepinus were exposed for
4 wks in the Laboratory to water samples collected along the
course of Ona River impacted by industrial and domestic effluents, using haematological and serum biochemistry as health
indices. Significantly lowered ((p<0.05) Haemoglobin (Hb), Mean
Corpuscular Haemoglobin Concentration (MCHC) and Red blood
cells (RBC) were observed within 2 wks of exposure compared to
control (tap water). Increased White blood cell count (WBC) was
detected within the first 2 weeks. Aspartate aminotransferase
(AST), suggestive of liver damage were significantly increased
within the 1st week whilst, Alanine aminotranferase (ALP) and
Alkaline phosphatase (ALK) levels were highest by 3rd week, an
indication of liver and muscular damage. Blood urea nitrogen
(BUN) was increased within the first 3 weeks, but creatinine levels
were not significantly altered over the period of the experiment.
Histopathological changes were seen in the organs (gill, liver,
kidney, skin) of fish (Clarias gariepinus). Observed lesions in gills
showed fusion of secondary filaments, interlamella hypertrophy,
mild epithelial lifting and stunting of the secondary filament.
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Lesions observed in the liver were moderate vacuolation of
hepatocytes and mild vascular congestion. In the kidneys, focal
area of hyperplasia, moderate tubular vacuolation and degeneration of epithelial cells were seen in fish. Histological changes in
the skin were detected only after exposure by wk 3 in the fish in
water samples as eroded epithelial surface, absence of epithelial
layer and presence of mucous cell and pigment cells.

such as Moringa oleifera, Castanea sativa are good replacements
and overviewed. The unfamiliarity lies in the interconnection
between the current context of environmental friendly plant
coagulants inorganic and synthetic coagulants application in
microalgae for optimization, its challenges and human health
benefit.

Water quality problems in Ona River pose possible danger to
aquatic organisms especially fish and ultimately arise as a consequence of poor sanitation and waste management. The potential
for managing water quality in the river has to be viewed within
the context of these problems and a monitoring programme
should be implemented for all point source discharges to ensure
compliance.

High Abundance of Resistance Genes in Selected
Electronic Waste (E-waste) Dumpsites Presents
a Potential Novel Reservoir of Metal Tolerant and
Antibiotic Resistant Bacteria

Coagulation-Floculating Removal Potentials of
Microalagae Using Environmental Friendly Plants,
Polymerics and Inorganic Coagulants
Ikele CF, Ogbonna CN
University of Nigeria
The growing population in the world with concurrent increase in
living standards in a developing economy, requests for increased
biomass for food and animals in recent years. Contamination
of surface water and its purification of waste water by algae
have become substantial. Microalgae, prokaryotic or eukaryotic synthetic microorganism have the capability of producing
hydrogen, lipids, hydrocarbon, and carbohydrates which can be
converted into a variety of fuels which is a new source of biomass
that complements positively with agricultural crops. They enhance
the nutritional content of conventional food and thus emphatically
affect the health of human and animals. A major summons lies
in the harvesting of the microalgae which demands the separation of a low amount of biomass from a large algae volume of
culture medium. The downstream processing of microalgae from
their culture media is the center of the challenge. Algae-removal
capacity using traditional chemical coagulants (aluminium, ferric
sulphates and chlorides) and synthetic organic polymers (polyacrylamide derivates and polyethylene amine) are effective among
chlorella vulgaris, chlorella lewinii, microcystis, scendesmus and
oocytis but equally have carcinogenic effect in human health and
concomitantly, environmental friendly coagulants of plant origin

Ikhimiukor OO, Adeleke RA, Mueller JA, Adelowo OO
University of Ibadan, Agricultural Research Council - Institute for
Soil, Water and Climate (ARC-ISCW), and Helmholtz Centre for
Environmental Research - UFZ
Electronic wastes (E-waste) are rich sources of heavy metals and
are usually disposed in uncontrolled dumpsites. Heavy metals are
known to aid co-selection of antibiotic resistance. Information on
co-resistance of pathogenic bacteria to metals and antibiotics in
E-waste dumpsites is poor. This study was designed to determine
co-resistance to metals and antibiotics by E. coli strains from
selected E-waste dumpsites, investigate genetic determinants
mediating such co-resistance and abundances in the metagenomic DNA fraction. E. coli strains were isolated and exposed to
increasing concentrations of heavy metals (Cu2+, Pb2+ and Zn2+)
to determine tolerance levels (MIC). Metal tolerant strains were
tested against 10 antibiotics of clinical importance. Polymerase
chain reaction (PCR) and quantitative PCR were used to detect
and measure the abundance of antibiotic resistance genes as
indicators of environmental contamination. Eighty-four (84)
E. coli strains were isolated. Exposure to Cu2+, Zn2+ and Pb2+
showed MICs from 400µg/ml, 600µg/ml and 1100µg/ml respectively. Antibiotic susceptibility tests showed 46 distinct resistance
phenotypes, with 94.04% of the strains multidrug resistant
and 2.39% displaying resistance to all the test antibiotics. PCR
gene amplification showed 88% and 67.86% of the strains were
PCR positive for blaTEM and CTX-M-9, whereas it was 73.60%,
86.90% and 7.14% for sul1, sul2 and sul3 genes respectively. The
tetA, tetE, and tetG occurred in 67.90%, 11.90% and 3.60% of
the strains. Copper resistance determinant pco, and IntI1, were
present in 83.30% and 92.86% of the strains respectively. The
mean absolute copy numbers/gram of sediment ranged between

7.19x106 and 1.23x108 for sul1, 1.64x106 and 8.51x107 for sul2,
and 6.54x105 and 8.76x107 for intI1. The relative abundances
(ARG/16S rRNA copy number) ranged from about 10−3 to 10−1.
Current results emphasize E-waste dumpsites as a novel reservoir for the proliferation of metal tolerant and antibiotic-resistant
bacteria harbouring antibiotic transferable resistance genes.

The Water Quality of the Niger River Basin, Drained by a
Major Abattoir in Southern Nigeria
Ikpesu T, Ariyo AB
Federal University Otuoke
The pollution of the immediate soil environment, and water quality
of the Rivers that drained a major abattoir in South-South Nigeria
was investigated. Five hundred (500g) of soil samples made up of
three composite samples were collected from the abattoir with
the aid of a hand soil auger at 10-15cm depth into clean plastic
bags. About 500ml of wastewater produced after washing the
slabs, tables, utensils and washing of roasted cattle hide of the
slaughtered animals were collected from each point and were
pooled together to constitute a composite sample. About 500ml
of water sample was pooled together to form a composite sample
taken from the lower Niger River at Swale market at points where
it drained the abattoir. The total viable bacterial counts and
hydro-chemical characteristics were measured using internationally approved methods for the assessment of water. Bacteria
with hydrocarbon utilizing potentials were isolated from the soil
within the abattoir with Bacillus species and Alcaligenes species
most abundance the least respectively. The physicochemical
properties of waters from the Rivers samples revealed; pH (7.07
– 7.31), Electrical Conductivity (µScm-3) (142 - 168), Turbidity NTU
(11.0 – 11.3), TSS (mg/l) (62 - 68), TDS (mg/l) (98 - 108), Alkalinity
(mg/l) (14.0 – 14.6), Total Hardness (13.8 – 14.2), Salinity (mg/l)
(40.7 – 41.6), NO3 (mg/l) (20.61 -21.21), PO4 (mg/l) (7.5 – 8.7), DO
(mg/l) (5.8 – 6.25), COD (mg/l), (7622.5-788.4). An abattoir, as a
facility involved in producing food for human consumption there is
a need for the routine assessment. Furthermore, because huge
wastes are being generated in the processes involved in dressing
animals for human consumption, there is need for routine
assessment of the impact of these wastes on the immediate and
far away environment.

Potential Challenges of Cassava Cultivation in South
Africa
Itoba Tombo EF, Ntwampe SKO, Nchu F, Mudumbi JB
Peninsula University of Technology and 1Bioresource Engineering
Research Group (BioERG)
Worldwide, cassava (Manhiot esculenta) is used for a multitude of reasons; as a main food staple in Africa (Nigeria, Ghana,
Cameroun etc.), Asia (Indonesia, Thailand, Cambodia etc.)
and South America (Bazil, Paraguay etc.) as well as a source
of energy for biogas and biofuel in Asia (China, Indonesia etc.),
South America (Brazil, Columbia etc.). A high demand of energy
due to rapid urbanisation and development in developing countries, prompted governments, scientists and NGO’s to seek other
environmentally benign methods of energy production than fossil
fuel based energy production systems. Thus, cassava has been
identified as one of the suitable crops for biogas and biofuel
production in order to mitigate the ensuing high energy demand.
However, the establishment/perennial production of cassava in
developing countries generally and in South Africa particularly,
is facing potential challenges such as; infertile land, pests problems, climate and land availability for cultivation. However, some
of this challenges can be overcome through; availability of land
for cassava cultivation, pest (insects) control, creation of local
markets leading to job opportunities and communities acceptance of the crop for self-nourishment and industrial use.

Assessment of Trace Metal Pollution in Richards Bay
Harbour: Implications for Future Port Development
Izegaegbe JI, Vivier L, Mzimela HMM
University of Zululand
Port and industrial activities around Richards Bay Harbour have
been shown to cause contamination of estuarine sediments, yet
little information is available on the present extent of sediment
contamination. This study examined the source and extent of
contamination in the port using pollution indices, sediment quality
guidelines and macrobenthic fauna. Sediment samples for metal
and macrobenthic analysis were concurrently collected quarterly
during 2016- 2017 using a Van Veen grab. Sediment samples were
oven dried for 48hrs, acid digested using a microwave digester
and subsequently analyzed for metal concentrations using
ICP-OES. Sediment metal analysis revealed the bulk terminal

as the major culprit of metal pollution in the seven sites in the
harbour. Highest metal concentrations were associated with the
bulk terminal which ships dry bulk ores and minerals and were
thus caused by anthropogenic activities, while Fe, Al, Co, Pb and
Mn concentrations were influenced by sedimentary characteristics. Pollution indices suggest that contamination was most
severe at the bulk terminal. Sediment quality guidelines revealed
Cr ‘hotspots’, with potential toxicity of Ni and Cu to marine fauna.
In view of future harbour development, changes in macrobenthic community were evident at the bulk terminal, where highest
metal concentrations were found. Concerns for the effects of any
large-scale port expansion and its implications for ecological
sensitive areas can be evaluated in relation to sediment pollution
and toxicity. Finally, the development and implementation of sediment quality guideline for South African estuarine and coastal
waters to suit local conditions is strongly advocated. Data from
this study provides a baseline for future research especially as it’s
the first reported information on sediment contamination based
on pollution indices and macrobenthic community change for
sub-tropical estuaries along the South African east coast.

Power Density Prediction from Waste Palm Kernel Shell
Fuel in a Direct Carbon Fuel Cell: An Empirical Model
Jafri N
Taylor’s University
With biomass being more integrated as a carbon fuel source for
energy generation in Direct Carbon Fuel Cells (DCFCs), the ability
to predict its power density from simple data such as carbon,
ash, moisture, volatile matter and surface area enables prompt
decisions on its effective utilization. The present study constructs
an empirical model based on regression analysis to predict the
power density output from biomass-based carbon fuels operating
in a DCFC. The model particularly utilizes waste palm kernel shell
from Malaysian palm oil industry as the fuel source. It uses data
based on proximate analyses and surface area values, requiring
minimal specificity as compared to complex models based on
detailed elemental compositions. The model presented has a
considerably higher correlation coefficient (0.963) and lower
root mean square (0.375), mean absolute (0.328), and mean bias
errors (0.010) than other models presented in the literature. The
empirical model results show that the most significant affects

Abstract Book

43

seen through the model comes from the carbon content, ash
content and surface area values. The model may be used as a
starting point to better understand the relation between the
carbon fuel characteristics and the power density generated by
the fuel source in the DCFC.

Forum Theatre as a Novel Form of Risk Communication
for Indigenous Youth Suicide Prevention
Jardine CG, Friedel T, Crowshoe L, Henderson R
University of the Fraser Valley, Mount Royal University, University of
Calgary
Tragically, suicide accounts for over a third of all deaths among
Indigenous youth in Canada and is currently considered a major
health crisis. Youth aged 10-29 years living on reserves are 5 to 6
times more likely to die of suicide than their peers in the general
population. High rates of youth suicide are understood to be
reflective of the impacts of cultural disruptions linked to colonial
forces. Establishing communication pathways between youth and
other community members on the risk issues and circumstances
that lead to suicide is paramount to developing effective interventions. However, effective mechanisms to promote constructive
and culturally appropriate communications are underexplored.
We are investigating Forum Theatre as a primary suicide prevention strategy with Indigenous youth in Canadian First Nations
and Metis communities. A form of Theatre of the Oppressed,
Forum Theatre involves communities in identifying issues of
concern, analyzing current conditions and causes of a situation,
and collectively exploring solutions for change. It is distinguished
by the interactive participation of the audience, who function as
‘spectactors’ in exploring alternative outcomes to the play. We
will focus on initial findings on the implementation of this novel
intervention in five Indigenous communities representing a range
of Indigenous identities, geographies and governance systems.
Overall, Forum Theatre represents a unique form of risk communication that appears to be particularly well-suited for involving
Indigenous youth in a critical exploration of the risk factors and
systems that shape youth suicide, and working with community
members to develop concrete strategies for suicide reduction
and prevention. Furthermore, Forum Theatre offers a culturally
responsive means to explore youth suicide through community
contexts and use intergenerational knowledge and cultural practices to effect change.
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A System Designed to Detect and Predict Emerging Food
Safety Risks

Metals in Sediments as Indicators of Metal Pollution in
an Acid Mine Drainage Impacted Subtropical River

Jin H, Crossley S, Webb T
Food Standards Australia New Zealand

Jiri Z, Greenfield R, Van Vuren JJ
Bindura University of Science Education,

Major food safety incidents, for example the outbreak of mad cow
disease between 1980s and 2010s, can happen without being
noticed. The negative impact of these incidents can be considerable, both to the economy and consumer confidence. Literature
indicates there is a time gap, varying from several months to
decades, between the early signs of an emerging food safety
risk and the eventual identification of the risk. By identifying the
early signs during this time gap, food safety authorities like Food
Standards Australia New Zealand (FSANZ), can better manage
and influence future food safety incidents. We describe the early
signs of emerging food safety risks as emerging issues.

The total sediment metal concentrations are the most often
determined, although they provide no information concerning
the fate of the metal in terms of interactions with sediments,
bioavailability or resultant toxicity. This study investigated the
use of fractional metal concentrations in sediments as indicators
of metal pollution from acid mine drainage. Sediment samples
underwent the optimised BCR sequential extraction procedure
and a partial digestion. Cobalt, Fe, Mn, and Pb concentrations
were highest in the acid soluble (F1) and reducible fraction (F2) of
the sediments, while Cd, Cu, and Ni were elevated in the oxidisable fraction (F3). The residual fraction (F4) was pronounced in
Cu, Ni, and Zn. The order of Co concentration in the sediments
followed the trend F1 > F2 > F3 > F4 whereas concentrations of Cu
were highest in the F3 > F4 > F2 = F1. Iron concentrations were in
the F3 > F2 > F1 > F4 for all the sites during all sampling surveys
except for site 2 and 3 where concentrations were highest in the
F2 followed by F3. Concentrations of Ni were highest in the F3 with
F1 and F2 having the same concentrations at all the sites. Lead
concentrations were observed in the F1 and F2 and lowest in the
F4. Zinc concentrations were observed to be almost the same for
the first three proportions at sites 3, 4, and 6 with F4 pronounced
at all the sites. Fraction 3 and F4 made up more than 90 % at sites
1, 2, and 5. Concentrations of Cd were highest in the F3 followed
by F2 and F1, except site 2 during the first low flow, where the F3
formed 25 % of total Cd concentrations with the F4 being very
low. The contamination assessment of sediments showed that
the percentage contamination was in the extreme category (> 50
%). Metal concentrations during this study point towards anthropogenic input of metals and elevated metal contamination levels
showed an increased risk to aquatic biota as sediments become
more contaminated. The Contamination Assessment Code and
Risk Assessment Code further confirmed that sediment in these
rivers was contaminated by metals.

To actively manage future food safety risks, FSANZ collects intelligence concerning food safety from a range of sources including
the latest science, publications, news, government forums and
networks, international network, industry and consumer intelligence, and food standard development process. Issues identified
from the intelligence collected, are screened and classified as
either emerging issues or ongoing issues based on whether
the food or food ingredient involved poses a potential future risk
or a known risk to consumers and the level of interests from
stakeholders. Ongoing issues are long-term, often complex and
require active monitoring.
With emerging issues identified, FSANZ carries out investigative
research including targeted surveillance and exchange of information with domestic and international counterparts to uncover
the cause or causes involved. Where required, FSANZ maintains
watching brief on the issue, prepares insights to inform its stakeholders about the issue, and incorporates the issue into food
standards development process.
In comparison with similar systems developed by the Food
Standards Agency of the United Kingdom, the European Food
Safety Authority, the system developed by FSANZ to detect and
predict emerging food safety risks involves less resources but
lacks automation.

Stress-testing Resilience of Critical Infrastructures
Jovanovic A, Szekely Z
EU-VRi, Germany and BZN, Hungary
This paper describes the stress-test and evaluation framework
used by the case studies in the EU SmartResilience project. It
describes how to stress-test the Smart Critical Infrastructures
(SCIs), and how to evaluate the results of the testing. It introduces
a very novel indicators-based approach to stress-testing, and
it gives a step-by-step description of the stress-testing methodology. The methodology is accompanied the tools and the
database, using the so-called dynamic checklists (DCLs)for practical evaluation. A DCL procedure has been applied to nine case
studies in the project (water, energy, smart city, transportation...),
to a series of specific stress-test scenarios, which were carried
out as an event (workshop, table top simulation, game, or drill),
covering one or more of the most relevant type of threats for the
respective smart critical infrastructures.
The required functionalities and corresponding thresholds
(minimum functionality level) have been determined in this
stress-test framework excercises prior to performing the very
stress-tests.
After having conducted the stress-tests, it was possible to assess
whether the thresholds or limits have been exceeded or not, i.e.
whether the SCIs have failed or passed the stress-tests. The
evaluation is documented in the evaluation report, for which
a format is provided. The report includes an evaluation/feedback on the stress-test methodology and the corresponding
recommendations.

From Safety Regulation Compliance to ResilienceAssessment-as-a-Service: Would the European
Resilience Assessment Agency be a Solution?
Jovanovic AS, Caillard B
EU-VRi / Steinbeis Advanced Risk Technologies
In its final phase, the EU research project SmartResilience has
elaborated a proposal for implementing and public use of the
project results (over 2,500 resilience indicators, the methodology based on them, the guideline, the resilience assessment
tools) within the service running under the proposed name of
the European Resilience Assessment Agency. The agency is

envisaged as the way to make the project results publicly available and ensure their use and further development, beyond the
project. The paper highlights the purpose and principles of the
business model of the agency, founded on the basic idea that the
future of safety, risk and resilience assessment shift from the
top-down, centralized, mandatory, compliance-based models
of today, towards the more distributed, bottom-up, benchmarking-oriented, voluntary, service-based models. The reference for
the agency are the service models of the KPI Library (providing
indicators), the GRI (providing both indicators and assessment
audits), Canadian government services (support to organizations
to do the assessment). The agency will use the set of indicators and the methodology based on them (as developed in the
project) to (a) asses the resilience of single critical infrastructure,
(b) benchmark/compare multiple infrastructures, (c) monitor
resilience of critical infrastructures over time and support the
companies and organization wishing to develop their own resilience assessment systems. The planned level of assessment
would comprise (a) self-assessment, (b) audited self-assessment
(audited by the experts engaged by the agency) and (c) external
assessment performed by the agency experts. The outcome of
the assessment is the standardized report, generally compatible
with FEMA principles and including the rating of the infrastructure, both in terms of the absolute resilience level (according to
the SmartResilience method) and on the relative scale among
other infrastructures – e.g. in a given country/region.

The New ISO 31050: Emerging Risks & Resilience
Jovanovic AS, O’Brien S
EU-VRi / Steinbeis Advanced Risk Technologies
In July 2018 ISO has started work on its new standard from the
ISO 31000 family - the ISO 31050 standard entitled “Guidance
for managing emerging risks to enhance resilience”. The standard will extend the scope of the basic standard ISO 31000:2018
Risk Management by including the aligned procedure on how
to manage emerging (new, unknown) risks and by including the
extension needed to couple the risk management and the resilience management as far as covered by the ISO 223xx-series
of standards (“… capability … to continue delivery of products or
services at acceptable predefined levels following disruptive incident.”). In other words, the scope will be extended in two directions:

by establishing the new internationally agreed procedure on how
to look for (“scan the horizon”) for the emerging risks, and (b) by
proposing the metrics for assessing the resilience of the organization, once the risks have materialized as disruption. This will
provide an ISO-coverage of the whole risk life cycle: from getting
better prepared for the “unexpected risks” (these risks being
nowadays cause of most big disasters) to ensuring the continued
functionality at acceptable predefined levels after the these risk
materialize.
ISO 31050 will, as a standard in the ISO 31000:2018 family of standards, include, but will not be limited to, terminology, criteria,
principles and technical specifications for the procedures and
their implementation. In addition, it will include the recommendations for the definition of common metrics, primarily in form
of indicators, both for the characterization of emerging risks and
for definition of the resilience framework as the main mechanism for the creating the needed bridge between the current ISO
31000:2018(E) standard and the ISO 223xx-series of standards.

Summary of the SmartResilience Project Results
Jovanovic AS, Oien K, Choudhary A, Tetlak K, Reis A, Caillard B
EU-VRi European Institute for Integrated Risk Management
The paper highlights the main results of a large 3-year EU project
SmartResilience finishing in April 2019, involving 20 partners.
The basic idea of the project has been that modern critical infrastructures are becoming increasingly “smarter” (e.g. smart cities,
smart energy supply, etc.). Making an infrastructure “smarter”
usually means making it “smarter” in normal operation and
use. But it still had to be proven if these the smart critical infrastructures (SCIs) would behave equally “smartly” and be “smartly
resilient” also when exposed to extreme threats, such as extreme
weather disasters or, e.g., terrorist attacks. A generally accepted
methodology, tools and a proof-of-concept had been provided in
the project.
Similarly, the question, if making an existing infrastructure
“smarter” and more complex, would it also make it more vulnerable has been explored in the project, too. The questions above
were tackled by the project, primarily by developing the methodology and tools. The methodology comprises a number of steps
such as identifying existing resilience indicators suitable for
assessing resilience of SCIs, and create the so called “Dynamic
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Check Lists” based on these indicators. This tools as a number of
other tools and sources has been placed onto an interactive “SCI
Dashboard” tool. By applying the methodology/tools in eight case
studies, integrated under one virtual, smart-city-like, European
case study. The results of the project have been widely made
public, primarily by introducing some of them into the draft international standards(ISO 31000 family), into the curricula of several
universities and making a large part of the over 2,000 collected
resilience indicators public.

Heavy Metal Concentration and Availability In Soils at the
Vicinity of Cu-Ni Mine in Selebi-Phikwe, Botswanaa
July KP, Opaletswe AK, Manyiwa T, Ultra V
Botswana International University Of Science & Technology
The focus of this research paper is on the assessment of heavy
metal (Ni, Cu, Ni, Pb, Zn and As) contamination in outside the
mining area and inside mining area from the Cu-Ni mine in
Selebi-Phikwe, Botswana. Soil samples were collected and
analyzed for total concentration using aqua regia digestions and
the available form by extraction with 1N ammonium acetate (pH7)
and water. Results showed that the total As concentration ranged
from 11.30 mg/kg to 344 mg/kg, in which, samples from the inside
of the mine cite was higher. The total Ni range from 25 mg/kg to
2049 mg/kg, total Cu from 0.2 mg/kg to 570, Pb from 24.10 mg/kg
to 43.38 mg/kg, and Zn from 0.40 mg/kg to 45 mg/kg. The degree
of contamination was determined with respect to the critical
value for soil used in agricultural food production and most of the
values obtained exceeded the critical concentration except for Zn
and Mn. The available fraction of these heavy metals account for
about 4.62% of the total concentration. Overall, it is proposed that
determination of the available fraction should be included as the
basis for assessing the extent of heavy metal contamination in
soils aside from the total concentrations.

Risk Analysis of Taiwan Food Imported from Japan after
the Fukushima Nuclear Accident
Kao TM
Institute of Nuclear Energy Research, Taiwan
Globalization has resulted in the spread of infectious diseases,
food safety and environmental issues, commodity hazmat and
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radiation proliferation and other public issues. Risk analysis
including risk assessment, risk management and risk communication, the fundamental methodology of food safety standards
enables modern citizens to enjoy the benefits of technological
developments while ensuring autonomy. In US and Europe,
professional questions are handled by experts, yet in Taiwan,
everyone wants to participate. Public opinion has roughly the
same capacity as normal distribution, so naïve opinions take up
the majority. Since lack of trust is a major issue in Taiwan, effective communication is essential. Especially, informal pre-policy
public interaction is key. On December 10, 2014, Taiwan’s Food
Safety and Sanitation Management Law amendment “Food Safety
Risk Management” Article 4 state that food safety management
measures should be based on risk assessment. The methodology
of risk assessment for Taiwan food import from Japan after the
Fukushima nuclear accident will be introduced. Radiation detection approach for imported food from Japan will be addressed.
At present, only the detection of Cs-134, Cs-137 and I-131, and
detection of Sr-90 are not allowed in regular inspection of food
radiation tests. Cs limit set at 100 Bq / kg has taken into account
the factors affecting human health, thus it does not need parallel
analysis of other nuclear species. Two case study of risk communication with the member of Taiwan Legislative Yuan and one of
the Taiwan NGOs will be discussed. Risk analysis can construct a
mechanism which meets both scientific standards and communication of risk control. The general public often has unnecessary
fear towards unidentified affairs, yet scientific methods provide a
means to deal with this problem. Risk analysis is an important
and accurate tool for the formation of public policies in modernized countries.

Collaboration to Advance Environmental Management
Goals of Africans
Kapustka L
LK Consultancy
The 55 countries on the African continent are nestled in dozens
of ecoregions. Ecological, social, cultural, and political diversity across the continent pose challenges and opportunities in
shaping environmental management. Differences among local
and regional values expressed across these social-ecological
landscapes require thoughtful approaches to manage the flow of

ecosystem services and related matters that affect the quality of
life. Sustainability goals likewise must be tailored to address the
aspirations of the diverse stakeholders. Professional societies,
including but not limited to SRA and SETAC, possess experts
and expertise drawn from a common global network. Although
the specific practices and programs that work in Europe, North
America, or Asia are not likely to work in Africa, there are overarching frameworks that may be useful to shape approaches
in Africa. Broadly speaking, the frameworks for human health
and ecological risk assessment, especially if rigorous stakeholder engagement occurs, can be adapted to meet the needs
of Africans. There are opportunities for non-African scientists to
serve as mentors to African colleagues. Building environmental
assessment and management capacity will empower leaders to
emerge as they adapt practices to address the specific needs of
the African communities.

Developing a Risk and Capability Assessments
Methodology for the Baltic Sea Region
Karlsson B, Tomasson B
University of Iceland
The work presented here was carried out within the EU funded
project “Risk Management Capability Based on Gaps Identification
in the BSR”, where the aim was to build knowledge on disaster
risk management capability assessments and the development of a more common understanding of such assessments
at national level in the Baltic Sea Region. This was a cooperative
project with partners from Denmark, Estonia, Finland, Germany,
Iceland, Latvia, Lithuania, Norway, Poland and Sweden. The
aim of the project was to contribute to the implementation of a
macro-regional civil protection strategy and joint macro-regional
prevention and preparedness approach towards major hazards
and emergencies as set forth under the Policy Area Secure in the
2013 Action Plan.
Among other things, the EUSBSR 14.3 project produced six
scenarios (Extreme weather/storm, Flooding, Forest fire,
Pandemic flu, an Accident at Sea and a Nuclear accident) and
corresponding methodology for scenario development as well as
assessments of impacts/consequences and likelihood.
No single methodology for risk and capability assessments had
previously been presented or agreed upon within the Baltic Sea

Region. The project group concluded that it would be of great
benefit for the Baltic Sea Region countries if a harmonized methodology for risk and capability assessments could be formulated
and developed within the region. The methodology would have
to be practical and flexible, should be applicable at all levels of
government and to all actors in the field and should allow scenario
analysis as well as experience from exercises and emergencies to
be taken into account.
Through a series of meetings and workshops, a methodology was
developed by the project partners and tested on a given scenario
(Extreme weather/storm). The project partners all agreed that the
methodology developed and tested within the project would serve
as a bases for a methodology for the BSR, to be improved upon
and further developed within the region. A simple description of
the methodology is presented.

Probabilistic Information Format Influences the Affect
Heuristic
Idzikowska K, Kołodziej S, Łukasz M
Kozminski University
According to the literature, there are several ways of communicating probabilistic information. Previous research (Slovic,
Finucane, Peters, & MacGregor, 2007) showed different formats
of presenting probabilistic information carry however different
emotional charge. Slovic suggested that information ‘’20 out of
every 100” carry higher emotional load than 20%. In this paper,
we control (both with direct and indirect measures) the intensity of
emotional arousal induced by probabilistic information presented
in four different formats including numerical (e.g. Frequencies,
percentages, base rates and proportions), graphical (e.g. Pie
charts, pictograms, graphs) and verbal formats. Graphical
formats can be a potentially better medium for carrying emotional
context. They draw attention easily (Visschers et all, 2009) and
decoding them may be System 1 process, while probability information needs clearly System 2 engaging. In our research, we test
also new format of probabilistic information - sequential display.
This format is a combination of graphically displayed probability
information and experience-based probability formats, where
the probability information is presented in the form of a sequential display of events. Results of conducted experiments showed
that graphical format indeed induce higher affective arousal. We

also hypothesized that replication of Finucane, Alhakami, Slovic,
and Johnson (2000) affect heuristic study with affective formats
however would enhance the effect of manipulation. Thus providing
information “risk is high” in graphical way would effect in higher
decrease of judged benefits as compared with numerical format
of probabilistic information.

Smoking Status and Health-Related Quality of Life in
Adults – Evidence from South India
Katpattl S
Kerala State Health University
Background: Relationships between smoking and health-related
quality of life (HRQoL) in the general population remain unclear.
Objectives: To quantify the independent associations between
smoking patterns and HRQoL and to identify any threshold or
non-linear tendencies in these associations.
Methods: A national representative, cross-sectional household
survey of adult population in Calicut Kerala, India included 525
men and 486 women, aged 25 – 64 years. Scores on the eight
subscales of the Medical Outcomes Study 36-item Short Form
were the primary outcomes. Linear regression analyses were
used to evaluate the associations between HRQoL and smoking
history, quantity of smoking and smoking cessation while
controlling for various socio-economic variables, depression,
alcohol dependence and pathological conditions.
Results: Independent associations between smoking and HRQoL
were found, including small positive associations for occasional or
light smoking (up to 5 cigarettes per day), and larger and diffuse
negative associations above this threshold. Much weaker associations and higher thresholds for negative HRQoL were found for
women than for men. For ex-smokers of both genders, HRQoL
was found to be better between 2 and 5 years after quitting.
Conclusions: Smoking was independently related to HRQoL,
with large differences according to the pattern and quantity of
smoking, and to gender. These results may have considerable
relevance both for public health action and care of smokers.

Therapeutic Role of Leaf Pulp of Carpobrotus edulis on
Chromium VI Induced Toxicity in Wistar Rats
Kayode AAA, Kayode OT, Obaseki IA, Hlangothi B
University of Ibadan
The effect of leaf pulp of Carpobrotus edulis (CE) on chromium VI
induced toxicity in male Wistar rats was investigated. Thirty rats
divided into five groups of six rats each comprising group 1 (control
group), given 0.5 mL of de-ionize water, group 2 pre-treated
with 0.5 mL of CE for seven days and thereafter given 5 mg/kg
potassium dichromate (K2Cr2O7) for another seven days, group
3 received 5 mg/kg K2Cr2O7 for seven days followed by 0.5 mL
of CE, group 4 was given only 5 mg/kg K2Cr2O7 for 7 days and
group 5 was treated with 0.5 mL of CE only for 14 days. The rats
were sacrificed under mild diethyl ether anaesthesia 24 h after
the last treatment. The blood, liver, and kidney were collected
and used biochemical analyses. Significant increases (p<0.05)
were observed in the levels of WBC, NEUT and MON while significant decreases were observed in RBC, PCV and haemoglobin
in group 4 compared to the control, whereas the reverse was
the case in group 2 and group 3, compared to the control. The
levels of MDA, SOD, GST and catalase in liver and kidney were
significantly (p<0.05) depleted in group 4 compared to control but
these parameters were significantly (p<0.05) elevated in the group
treated with CE only. The levels of AST, ALT and ALP showed
significant (p<0.05) decrease in group 4 when compared to the
control, however, no significant (p<0.05) change was observed in
all the other groups. There was significant increase (p<0.05) in the
urea level in group 4 while creatinine level showed no significant
change. Similarly, there was no significant change in the electrolytes assessed. Summarily, C. edulis appears to reduce and
reverse toxicity caused by chromium VI, This may partly justify the
folkloric use of the leaf juice of the plant.

Validation of the Application of a Polar Organic Chemical
Integrative sampler (POCIS) in Unsteady State Conditions
Kazushi N, Yoshinori Y, Arisa B, Satoshi N
Research Institute of Environment, Agriculture and Fisheries, Osaka
Prefecture
This study aimed to investigate the application of a POCIS under
unsteady environmental conditions using laboratory experiments.
A chamber replicating the chemical contamination of aquatic
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environments as a result of natural disasters and environmental
accidents was set up in a clean booth. It comprised a stainless
steel tank (27 L), a peristaltic pump for moving the solution in and
out, a water level controller, and a thermostat. The concentration of analyte A was increased to a maximum of 1000, 100, or 10
ng/mL for one day and decreased by 50% per day thereafter. The
total experimental period was 14 days. A POCIS was set up with
polyethersulfone (PES) as the permeation membrane and a resin
(Oasis HLB) as the receiving phase. The POCIS sampling periods
were 0-1, 1-2, 1-3, 2-3, 3-14, and 0-14 days. Water samples were
also checked several times to determine the concentration of
analyte A. The analyte concentrations calculated using the POCIS
clearly captured the peak on the first day of the experimental
period. In contrast, all of the average concentrations determined
by the POCIS were lower than those estimated from the water
samples under the 1000 ng/mL maximum condition. There are
two possible reasons for this underestimation. First, saturation
of the HLB might have occurred; however, if saturation was the
cause, underestimation would not have been observed at lower
concentrations-yet this was the case for the 100 ng/mL condition.
Second, a negative interference by the PES might have caused
the underestimation. This would produce a lag when analyte A
adsorbed onto the HLB, as its diffusion would be inhibited by the
filter. Overall, these initial results suggest that the POCIS could
be a good option for risk assessment and monitoring of aquatic
chemical contamination resulting from natural disasters and
environmental accidents.

Developing a Generic Risk Assessment Framework to
Support Regulatory Decision-making
Keese P
University of Ghana
Risk assessment is a central component in decision-making for
the regulation of genetically modified organisms (GMOs). In most
cases, risk assessment in biosafety legislation is based on the
methodology described in the Cartagena Protocol on Biosafety to
the Convention on Biological Diversity. However, this methodology
provides minimal guidance on how to conduct the risk assessment
in practice. In addition, new technologies, such as gene drive, use
techniques unfamiliar to most regulators in Africa and are subject
to highly uncertain impacts. This talk will provide an interpretation
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of the risk assessment methodology in the Cartagena Protocol,
which can be used as the basis for developing a robust, practical generic risk assessment framework. This framework can
be used to identify and evaluate risk to health of people and the
environment for any type of organism, novel trait or by any existing
or emerging technology. The risk assessment methodology is
based on the key biological and ecological characteristics of know
biological threats. Furthermore, this approach that has been used
in Burkina Faso and Ghana, and could promote harmonisation of
biosafety risk assessment across sub-Saharan Africa.

Radiation Risk and Quality Assurance in Breast Cancer
Imaging – A Case Study of Pakistan
Khan KJ, Begum N
Ph. D. Candidate, Faculty of Social Sciences, University of Vienna,
Vienna, Austria
Due to various socio-economic and cultural factors in the way
of public communication, the awareness on early detection for
breast cancer among public and in particular among women/
rural women is not sufficiently raised. Besides decision makers
and managers, the medical teams in cancer hospitals including
physicians, oncologists and imaging technologists also bear the
responsibility for not keeping their patients informed through
follow up calls and visits. A current study in Pakistan has revealed
grave shortcomings in the practice of imaging including the categorization based on age-groups to protect young women from
unnecessary exposure to radiation. Although the Radiological
standards are in place, however, many a practitioners are not
fully conversant with them. The manuals are showcased in the
bookshelf. In some cases they neglect to follow procedures to
the minute precision needed in breast cancer imaging. The regulatory bodies do inspect breast cancer centres and hospital to
ensure that the quality standards are applied, however, it does
not exonerate the higher policy makers from their duty to continuously emphasize the monitoring and reporting on the situation
and provide platform for advocacy and necessary education to the
medical teams.

Disinfection Characteristics of Pathogenic Bacteria on
Ozonation over the Effluent of the Quarantine Station
Kim JH, Kim CG
Incheon, INHA university
The quarantine water e.g. fishery products since after longterm transportation inspected at a custom office can serves
as a breeding ground for many pathogenic bacteria, which can
attribute to threat the indigenous ecosystem. Thus, it should
be disinfected and sterilized safely so that this study was to
examine ozonation for inactivating against pathogenic bacteria
in an artificial seawater and a real quarantine effluent taken
from a quarantine station inspecting fishery products imported
from overseas countries in Incheon Port, Korea. Firstly, we have
tested the ozonation efficiency over Vibrio sp. and Streptococcus
sp. present in an artificial seawater from which it confirmed that
they were efficiently deactivated to be 100% dead in 5 min at the
ozone concentration of 0.8 ppm. Secondly, the quarantine effluent
taken from the quarantine inspecting a number of fisheries of
Pleuronichthys (China 1), Turbot (China 2), and Crucial crap
(Thailand) were ozonated. Before ozonation, Enterococcus was
detected with the higher level of 258 CFU/mL and 138 CFU/mL in
China 1 and Thailand, respectively, whereas there was 1 CFU/mL
for China 2. On the contrary, it was not detected from seawater
taken near to the quarantine in Incheon. The highest bactericidal
efficiency over Enterococcus by ozonation resulted in 82% and
52% in China 1 and Thailand, respectively. Moreover, approximately 5.25 times higher NO3- concentration were observed from
quarantine effluents in the comparison with that of seawater
near to the quarantine. It simply means that it could be ascribe
to the presence of higher nitrogen sources brought from fish
excrement, inorganic forms of nitrate precipitates in the combination with organic nitrogen matters supplied as a part of the
feed. Consequently, it is decided that the presence of pathogenic
bacteria and a number of contaminants observed in the quarantine effluents should be required a suitable management system
combined with a bacterial disinfection process like ozonation.

Stability of a Giant Connected Component in a Complex
Network

Alternative Frameworks for Evaluating Deep Sea Mining
Projects

Effects of Mining Activities in Matabeleland South Region
in Zimbabwe on Aquatic Life

Kitsak MK, Ganin AG, Eisenberg DE, Krapivsky PK, Krioukov DK,
Alderson DA, Linkov IL
Northeastern University

Krutilla K, Good D, Arin T, Toman M
Indiana University, World Bank

Kutywayo N, Mnkandla S, Basopo N
National University of Science and Technology

Once seen as a speculative possibility, deep sea mining is
becoming a reality. Over the past decade, Pacific Island countries have issued more than 300 exploratory leases, and the
International Seabed Authority (ISA) has issued more than 30
exploratory leases for international waters.

Mining operations produce large amounts of waste that contain
compounds that are harmful to living organisms. Waste materials
from mining activities find their way to aquatic bodies through
leaching and run off. Unfortunately some of these substances are
harmful to aquatic biota. We investigated the effects of effluent
from mining operations on biochemical markers of an aquatic
snail Helisoma duryi. Water was collected from four sites around
an operational gold mine which are; process effluent, waste
water, ground water and Mtshabezi river. The water samples
were analysed for cyanide and heavy metals. Groups of snails
were exposed to the different water samples including a control
for 1, 7 and 14 days. After the exposure durations heavy metal
levels and antioxidant enzyme activities were analysed in snail
tissues. The results showed cyanide levels in the range 0.08 to 0.5
mg/L in water sampled from around the mine, values above the
WHO permissible limit (0.05 mg/L) in drinking water. There was
no cyanide detected in water from the reference dam (control).
Heavy metals in the order Zn> Cu> Pb> Cr> Cd were observed in
both water and snail samples. Process effluent had the highest
levels of cyanide and heavy metals. Antioxidant enzyme activities
were enhanced in snails exposed to water from the mining area
as well as from a nearby river. Activation of antioxidant enzymes
was highest in snails exposed to process effluent. The enhanced
enzymatic activities suggest oxidative induced stress in the snails
due to pollutants in effluent water from mining activities. The
observed results show that mining operations indirectly release
pollutants that affect the wellbeing of aquatic life as indicated by
alterations of enzyme activity in snails. There is therefore, a need
to constantly monitor levels of pollutants from mining activities to
protect the health of aquatic ecosystems.

Robustness and resilience of networked systems under the
impact of adverse events have been extensively studied in network
science for two decades, but the research has been primarily
focused on computing the mean-field properties, such as the
expected size of the system’s giant connected component. The
inherent assumption is that only connected subnetworks retain
their functionality, with the largest of these being most relevant to
the overall performance of the system.
While the mean-field analysis of a system’s behavior is undoubtedly an important first step toward understanding its robustness,
in most practical situations it is insufficient to know the expected
size of the so-called ‘functional component.’ Rather, the location of the functional component within the network itself is
important. It is especially true in the case of resilience where critical system function and its recovery is of prime importance. For
example, in the case of a major natural disaster, such as flood or
an earthquake, one needs to know infrastructure units and transportation routes that are likely to remain functional. The efficiency
of immunization strategies depends on our knowledge of low
and high-risk groups in social networks. Likewise, the success
of a marketing campaign depends on the knowledge of the target
audience.
Here we analyze the stability of the network’s giant connected
component under impact of adverse events, which we model
through the link percolation. Specifically, we quantify the extent to
which the largest connected component of a network consists of
the same nodes, regardless of the specific set of deactivated links.
Our results are intuitive in the case of single-layered systems:
the presence of large degree nodes in a single-layered network
ensures both its robustness and stability. In contrast, we find that
interdependent networks that are robust to adverse events have
unstable connected components. Our results bring novel insights
to the design of resilient network topologies and the reinforcement of existing networked systems.

Like all extractive undertakings, deep sea mining entails potential
gains and potential risks. Of particular concern are impacts on
marine and coastal ecosystems. Not only are the impacts uncertain, but the ecological processes themselves, and the “ecosystem
services” they deliver, are not well understood. Ecological effects
may operate at different spatial scales and over different time
periods.
This World Bank-sponsored research evaluates decision support
tools that can incorporate fundamental economic and environmental uncertainty into seabed mining assessments. The
study evaluates different conceptual frameworks, including
the precautionary principle and its variants; adaptive management approaches, including those discussed in the literature on
environmental management, real options, Bayesian networks,
and robust decision-making (RDM), as well as such evaluation
methods as Benefit-Cost Analysis and Multi-Criteria Analysis.
Uncertainty evaluation methods are then selectively added to
these conceptual frameworks, resulting in a suite of hybrid decision support tools. The uncertainty evaluation methods include
sensitivity and bounding analysis, Monte Carlo simulation,
scenario analysis, Robust Decision-Making (RDM), and expert
elicitation. Each hybrid has strengths and weaknesses, differing
along such dimensions as complexity, intuitiveness, transparency,
data requirements, adequacy of the solutions, and simulation
running time. Given these criteria, the pros and cons of the
different hybrid decision support tools are assessed. This leads
to best evaluation practices that can be used by the ISA, countries with seabed resources, development partners, and private
companies considering deep sea mining as an economic activity
or revenue source.

Stories of the Storm: How Sense-making of Household
Crisis Preparedness is Framed by an Urban Norm
Kvarnlöf L, Wall E
Mid Sweden University
Research in the field of crisis management and preparedness
have shown that households play an important role in the crisis

Abstract Book

49

management system. For example, households have been
shown to have both skills, capacities and knowledges to deal with
long-term electricity outbreaks (Guldåker 2009; Heidenstrom &
Kvarnlöf 2017) and contaminated drinking water (Wall & Kvarnlöf
2012). In this article we focus more specifically on the sensemaking aspects of crisis preparedness by taking a closer look at
how rural citizens made sense of their own crisis preparedness
as it was manifested in an actual crisis: the storm Ivar of 2013. The
storm Ivar hit the northern parts of Sweden in December 2013
and caused major electricity breakdowns and heavy problems in
the road and train traffic due to extensive tree falls. At its most
60.000 households were without electricity and while the majority
of them got their electricity back within 24 hours, over 1000
households were without electricity for more than 5 days After the
storm, there were persistent problems with electricity, internet
and telephone communications, heating and drinking water
supply, especially in the affected rural areas. Our empirical material consists of interviews with households in the most affected
area, interviews that were collected one and a half year after the
storm. Our analysis shows that the households made sense of
their own crisis preparedness by relating to an urban norm were
they position themselves and their memories in a dichotomy of
centre/periphery. Understanding themselves as rural citizens in
the periphery they bring aspects of power and domination into
the light, where the robustness that is often connected with
rural household preparedness (Guldåker 2009; Heidenstrom &
Kvarnlöf 2017) is being framed in terms of accepting ones subordination to urbanity and the urban norm. Thus, in this article we
argue that household crisis preparedness needs to be understood as a manifestation of different power relations in society,
and more specifically in relation to rurality and urbanity.

Aquatic Toxicity Assessment of Lead Iodide for
Estimating Perovskite Solar Cell Toxicity
Kwak JI, Cui R, Kim SW, Nam SH, Lee J, Kim L, Bajagain R, Jeong
SW, An YJ
Konkuk University, Kunsan National University
Solar cell converts solar energy into electricity. Perovskite solar
cell is one of solar cell types which containing perovskite structured compoud. Lead iodide (PbI2) is one of possible chemicals
which can release to water environment from perovskite solar
cell. However, only few previous researches demonstrated the
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aquatic ecotoxicity of PbI2. Our preliminary study shows that
some heavy metals including lead can also be released from
unencapsulated perovskite solar cell. We found that lead showed
the highest concentration among those metals. Therefore, five
different taxonomic groups (bacteria, algae, euglena, waterflea,
and fish embryo) were investigated to investigate short term
toxicity. In addition, three different taxonomic groups including
algae, euglena, and fish embryo were tested to assess long term
toxicity. As results of a battery of bioassays, water flea, algae, and
fish embryos were more sensitive than bacteria and euglena. This
study would contribute the risk assessment of perovskite solar
cell for safe commercialization and uses. This work was supported
by the Global Frontier R&D Program on Center for Multiscale
Energy System funded by the National Research Foundation
under the Ministry of Science and ICT, Korea (2016M3A6A79455
04,2018M3A6A7074641)

Biomarker Responses in Transplanted Freshwater
Clams as Indicators of Metal Exposure in a Platinum
Mining Region
Labuschagne M, Zimmermann S, Sures B, Smit NJ, Wepener V
North-West University, University of Duisburg-Essen
Platinum group elements (PGE) occur naturally in the environment in very low concentrations. However, these elements have
increased over the last couple of decades. Mining activities in
South Africa have been reported to contribute prominently to PGE
emissions in the environment. The knowledge of PGE contamination in freshwater systems is important for the risk assessment
for aquatic health and water resource management. The Hex
River flows through the city of Rustenburg, which is located on
the western limb of the Bushveld Igneous Complex where the
main industrial activity is mining, which includes mining for platinum and chrome. Transplantation of aquatic organisms from a
reference site to exposure sites have provided valuable insight
into organism responses to pollutant exposures. The freshwater
clam, Corbicula africana, was deployed at three sites along the
Hex River. Following an exposure period of six weeks the clams
were removed, metal concentrations and biomarkers of exposure
and effect were measured. The water concentrations reflected a
gradient of Pd along the Hex River, while the Pt levels were similar
in the most upstream and downstream impoundments. Clams

accumulated metals in both dissolved form and as complexes
bound to particulate matter from the water. The metal concentrations were the highest downstream (Bospoort Dam) of the mining
activities, while the transplanted clams had higher concentrations at the upstream site (Olifantsnek Dam). Anti-oxidative
stress responses were observed with increased catalase activities and a depletion in energy reserves and damage to lipid and
protein content when exposed to conditions in Olifantsnek Dam.
Metallothionein induction (based on total metals) was higher in
Bospoort Dam, while the Pt-MT were higher in the reference
clams and to a degree in Olifantsnek Dam, which correlated with
Pt concentrations found in the clam tissues. This study provided
some insight into PGE concentrations that can be found in PGE
mining areas in South Africa.

Dynamic Risk Modelling of Cities
Lallemant D, Barns K
Nanyang Technological University
“If you do not change direction, you may end up where you are
heading” (Lao Tzu, Chinese philosopher of the 6th-5th century
BC).
The global landscape of natural catastrophic risk is rapidly
changing. Climate-change is exacerbating weather-related
hazards through sea level rise and shifting patterns of storms
and rainfall. At the same time, rapid urbanization has tended to
concentrate people and infrastructure in areas prone to highlevels of hazard (coastal, riverine, etc), while also creating new
patterns of urban vulnerability. By 2030, the global population
will reach 9 billion, of which 60% will reside in cities. Yet, while
risk managers and the catastrophe insurance industry have
highlighted urbanization as a major concern, such urbanization
also presents an amazing opportunity to redirect cities towards
trajectories of resilience and sustainability (since the risk has
not yet been created). Key to making the policy, investment and
legislation decisions to guide cities towards virtuous rather than
worsening risk trajectories is the ability to forecast risk as it relates
to dynamic changes in the urban and natural environments.
This work focuses specifically on the development of dynamic
risk models that account for and simulate changing hazards,
exposure and vulnerability over time. Simulation-based time-inhomogenious risk models are presented and demonstrated in

case studies. We further showcase how dynamic risk models
can be used to assess the benefits of resilience investments or
policy-decisions based on an analysis of their impact on future
risk. Such developments constitute a fundamental advancement
in current state-of-the-art for large-scale risk analysis, shifting
from static modelling to dynamic modelling of risk.

these materials as proposed by micro-plastics specialists will
discussed.

Emerging Contaminants and Related Risk
Communication Aspects

Residues of heavy metals – lead, mercury, arsenic and cadmium
– are of potential concern in Chinese herbal medicines (CHMs).
Exposure to these compounds is associated with toxicity and
adverse health effects. This study assessed the potential health
risks posed by heavy metals in CHM consumption in Taiwan, using
analyzes released by Taiwan’s Food and Drug Administration for
2,540 samples from 120 CHMs of herbal origin, bought mostly
from GMP-certified Chinese medicine pharmaceutical companies. Heavy metal concentrations in CHMs were analyzed by
inductively-coupled plasma mass spectrometer (ICP-MS), with
at least 20 samples for each CHM. We used the Monte Carlo
simulation approach to establish a probabilistic assessment for
residues of lead and mercury in CHMs, calculating for distribution
of body weights and intake rates. An analysis of lifetime average
daily doses of the heavy metals yielded 95th percentiles of hazard
indexes that were all less than 1, indicating that they pose no
health hazards to consumers.

Leopold A
Calidris Environment BV
Topics of emerging environmental concern that regularly hit
the media headlines in Europe include endocrine disrupting
substances and (micro)plastics. It will be discussed to which
lessons could be learned from how these two environmental
problems were tackled in Europe, from the mid 1990’s onwards,
from which research being done on these topics in Southern
Africa could benefit. From the mid 1990’s awareness that endocrine disruptors were and could be having detrimental effects on
the environment grew and so did the public and political interest.
Extensive research efforts in Europe, the US and Japan have
been undertaken over the past 15 years, all coming together in
a comprehensive OECD testing programme involving in silico, in
vitro and in vivo methods. The conceptual ‘disconnect’ that has
arisen as a result of these tests not always including the collection of extensive mechanistic data, is now being addressed with
the help of the Adverse Outcome Pathway (AOP). This conceptual
framework aims to depict causal linkages from the molecular
level all the way up to the population level. In parallel to this, a
regulatory approach in the EU has been developing along slightly
different lines than for example in the US and in Japan. The standard risk assessment paradigm is not considered sufficiently
precautionary in Europe and risk management is being done
based almost entirely on hazard alone. This talk will also shed
some light on the mixed messages that are reflected in regulatory
decision making and the impact this has on the communication
of risks to the public and to decision makers. In Europe the topic
of (micro)plastics has also led to extensive debates between
scientists and subsequently mixed messages to the public. An
interdisciplinary approach to understanding the risk posed by

Probabilistic Risk Assessment of Heavy Metals in
Chinese Herbal Medicines Consumed in Taiwan
Lin PH, Lo CY, Chuang YC, Chang BS, Chiang SY
China Medical University and National Taiwan University

A Network-based Organizational Model for Improving
California’s Transportation Fuel Sector Resilience to Sea
Level Rise and Coastal Flooding
Lindbergh S, Radke J, Roberts K
University of California at Berkeley
California’s Transportation Fuel Sector (TFS) is considered as a
critical infrastructure that if disrupted threaten essential services
of daily life but also first respondents in disasters incidents.
The TFS is composed of a supply chain set of physical assets
(refineries, terminals, fuel retail stations) that are linked by a
multimodal transportation system (pipelines, roadways, railways
and waterways). This sector also comprises a complex network of
private and public organizations that are interconnected to ensure
the supply of feedstock to refineries and distribution fuel products
to end users. Organizations that own or operate TFS assets must

coordinate between each other to ensure the delivery of this vital
commodity. However, different from most critical infrastructure
that supply vital goods, such as water and power, the TFS is not
institutionally framed as a public utility which challenges integrated actions for abrupt or chronic weather-related disruptions.
Primary organization links are here defined by the connectivity of
their physical infrastructure network. Understanding organizational links and measuring an external threat to these links allow
for precision in coordinated action and cohesion to work together in
short-term emergency management as well as towards common,
long-term resilience goals. While climate challenges near worstcase scenarios (RCP 8.5) and longer time horizons (2080-2100),
there is loss in the TFS’s organizational range (sum of alters), as
the total number of links between organization are in risk of diminishing. The degree of influence of TFS asset owners and operators
affected by sea level rise helps identify other organizations that are
prone to suffer indirect disruption. The organizational closeness
reported by the degree of influence allows permutating necessary
coordinating efforts for strategic planning.

The Science and Practice of Resilience
Linkov I
US Army Corps of Engineers
Resilience is a term with thousands of years of history. Only
recently has resilience been applied to the management of
complex interconnected systems, yet its impact as a governing
philosophy and an engineering practice has been pronounced.
Colloquially, resilience has been used as a synonym for ‘bouncing
back’. Philosophically and methodologically, however, it is much
more. In a world defined by interconnected and interdependent systems such as water, food, energy, transportation, and
the internet, a sudden and unexpected disruption to one critical
system can lead to significant challenges for many others. This
talk offers a comprehensive view on resilience based upon stateof-the-science theories and methodological applications that
resilience may fill. Specifically, this talk provides a compendium
of knowledge on the theory, methods, and practice of resilience
across a variety of country and case contexts, and demonstrates
how a resilience-based approach can help further improved
infrastructure, vibrant societies, and sustainable environments
and ecologies, among many others.
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Characteristics and Risk Control of Confined Space
Accidents in China: Transferability of Results to Africa
Liu Y, Yang CL, Qin Y
Beijing Municipal Institute of Labour Protection
With the rapid development of the Chinese economy and the accelerating process of urbanization, the number of confined space,
employees and work frequency involved in industrial and municipal infrastructure increase sharply; therefore, confined space
work safety has aroused widespread concern of the government
and the masses. In the paper, regulations, standards and supervision practices on confined space are introduced, and total fatal
accidents occurred in confined space of China Industry and Trade
Enterprises in recent years are expressed. Meanwhile, in order
to study characteristics and rules of confined space accidents,
statistics method were used to analyze accidents occurred in
confined space during 2006-2017 of Beijing. Type, time and cause
of the accidents were analyzed. The result shows that poisoning
accidents accounts for more than half of total accidents, followed
by asphyxiation accidents and explosion accidents; accidents
occurred mainly in municipal infrastructure confined space,
among which sewage manholes accounts for nearly half of total
accident; nearly two-thirds of the accidents occurred between
June and August which is summer months in China; unsafe act
is the direct reason of the accidents, and no detection, no ventilation and without wearing protective equipment before entering
confined space and are the main unsafe act. Meanwhile, based
on the results of the analysis and the current situation of safety
management in China, risk reduction method of confined space
from seven points are put forward, as is shown below:(I) clarifying
the definition of confined space further, and identifying all the
confined space and hazards in it. (II) Training to improve safety
awareness and reduce unsafe behavior; (III) improve emergency
response capacity to avoid secondary incidents.

Towards the Next Generation of Chemical and
Environmental Assessment
Lizano-Fallas V, Cristobal S
Linköping University
Environmental assessment is turning the attention to the impact
on the ecosystem function. Metaproteomics is a community
analysis tool that could link the functional identity of proteins,
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from species directly responsible for ecosystem services, with
the population eco-physiological response to stressors. This
project aims to deliver the next generation chemical and environmental assessment. The scientific principle is to deconvolute the
dynamics of soil microbiome into soil biochemistry, soil biogeochemical cycles, and soil nutritional status to finally predict effects
in soil ecosystem services. Our idea is to translate the concept of
adverse outcome pathways for human health into adverse effects
of the environment at the level of ecosystem services that are the
functional outcome of ecosystems for humans. The method is
targeting several challenges: i) the development of standardized
soil and standardized soil microbiota that could guarantee experimental robustness and reproducibility for metaproteomic data;
ii) to miniaturize the exposure experiment to a platform que could
be developed in any basic lab; iv) to develop strategies to deconvolute data from soil enzymatic composition and its abundance and
distribution in families and species in the sample into an scale
of beneficial or detrimental effect in soil health status and soil
ecosystem services. We have performed a pilot experiment in lab
exposing 1 g of standard soil Lufa 2.2. to several concentrations
and time points of a classical pollutant, CuO-bulk and a novel
pollutant, CuO-nano. We will present our results and discussed
the drawback, and next implementations focused on: i) soil extracellular proteins as key players and ii) step to transform a minimal
microbiome into a standard microbiome for lab experiments.

The Right to Enjoy the Benefits of Scientific Progress for
Small Farmers Facing Pesticides Hazards
London L
University of Cape Town
For small farmers in developing countries, unsafe use of
hazardous pesticides is common because of their low cost and
easy availability. Consequently, small farmers and rural communities (i) are often exposed to toxic pesticides no longer registered
in northern countries; (ii) experience higher levels of pesticide
exposure due to antiquated equipment; and (iii) are forced to use
outdated unsafe production systems. They also lack access to
newer, safer products to lessen toxic risks. Consequently, farmers
in developing countries suffer a huge burden of acute pesticide
poisoning and long-term health impacts from uncontrolled exposures. This deep environmental injustice results from their social,

economic and political vulnerability, which places the high costs
of safer production methods out of reach.
Research into technologies for protective clothing suitable for
tropical climates, non-chemical means of controlling pests or
biomonitoring methods to prevent risk receive far less funding
than corporate research into new active ingredients. These
contradictions could potentially be resolved if the Right to Enjoy
the Benefits of Scientific Progress (REBSP), a provision in the
International Covenant on Economic, Social and Cultural Rights
was implemented. Article 15 of the Covenant, ratified by 164
countries, explicitly notes state obligations to conserve, develop
and diffuse science. This implies that states have an obligation
to create a science system that addresses the needs of the most
vulnerable by removing obstacles to research into cheaper and
safer alternatives and providing incentives for private sector
agents to invest in scientific research that will benefit small
farmers. Rather than leaving pesticide safety to market forces,
states must develop overarching science policies that create obligations on governments and responsibilities on private sector
stakeholders, including the diffusion of science and its products
to reach those who might benefit most.

A Prospective Study on Quality of Life Among Persons
with Lung Cancer, Before and After the Chemotherapy
Treatment – Evidence from South India
Loolu KP
KERALA State University
Introduction: Lung cancer is usually diagnosed at an advanced
stage and survival has not improved in spite of several therapeutic
advancements. This prospective study aimed to assess the quality
of life related to health (QLRH) of patients with lung cancer after
chemotherapy treatment.
Method: The QLRH was assessed using the questionnaires
Quality-of-Life Questionnaire-Core 30 (QLQ-C30) and Lung
Cancer Module (LC13), version 3.0.
Results: The sample was made up of 11 women and 19 men, with
an average age of 68 years (51-87 years). After the chemotherapy
treatment, the authors observed a clinically-relevant improvement in general quality of life, as well as in the symptoms of
dyspnoea, insomnia, haemoptysis, cough, thoracic pain, pain in

the arm/shoulder, and financial difficulty. There was a worsening
on the functional scale which assesses role performance and
symptoms of fatigue, nausea and vomiting, sensory neuropathy,
pain in other parts, constipation, loss of appetite and alopecia.
Conclusion: Although the patients have an improvement of their
QLRH and symptoms related to the lung cancer after the chemotherapy treatment, there was a worsening of the symptoms which
resulted from the toxicity of the chemotherapy medications.

Is Affect Heuristic (The Risk – Benefit Relationship)
Moderated by Risk Attitude?
Lukasz M, Katarzyna I
Kozminski University
Although in real word risk and benefits tend to be positively
correlated, many studies report negative correlation of DMs risk
and benefits judgments. This results is commonly explained by
“affect heuristic”- perceived (high) risk induces some (negative)
feelings, whose in turn makes DM to see negative consequences
and (low) benefits. In the current research we claim this remain
true only for risk averse individuals and possibly for domains with
widely shared risk aversion.
In a set of two empirical studies we show that the risk attitude
moderated R&B judgments – regardless it is defined in “risk as
feeling” context (Implicit Risk Attitude as measured by IAT), or in
“risk as analysis” context (instrumental Risk taking as measured
by Instrumental motive of SIRI scale). Moreover it was confirmed
in two various contexts: financial decision making (financial
assets) and recreational risk taking (sports). Introducing feeling
let tweak a model: Individual risk attitude influence people’s
affective response towards risk, which later color perceptions of
benefits (or risk).
The possible consequences of the finding are discussed: The individual differences matter for AH (and R&B correlation) detection.
The data support also the claim that the affect heuristic operates
at both an associative and deliberative level of processing.

Improved Liquid Extraction and Determination of
Selected Organophosphorous Pesticides in Freshwater
and Sediment Samples
Luzi-Thafeni L, Somerset VS
Department of Chemistry, Cape Peninsula University of Technology,
Bellville, South Africa
Pesticides are generally applied to agricultural crops for protection but their residues present a potential risk to non-target
organisms, affecting aquatic ecosystems and posing risks to
human health. Organophosphates and carbamates impair
nerve transmission in insects and poses even higher human
health risks if left undetected. In general, these pesticides are
found in higher concentrations in sediment samples, compared
to aqueous samples. Recent advances have shown that these
pesticides can be extracted and pre-concentrated from aqueous
samples by liquid-phase micro-extraction (LPME), solid phase
extraction (SPE) and headspace solid phase micro extraction
(HS-SPME), while supercritical fluid extraction (SFE) and pressurised fluid extraction (PFE) can be employed for sediments. In
the current study, liquid-liquid extraction for aqueous samples
and adsorbent-modified SPE for sediment samples were
explored to improve the chromatographic analysis and detection of targeted pesticides. This study has shown that improved
extraction allows for sensitive detection of organophosphates in
environmental samples. Furthermore, the advances made in the
liquid extraction of organophosphates in environmental samples
collected outside Stellenbosch, are reported in this study.

Risk Analysis and Control in City Gas Supply System
Lyu LH, Bai YQ, Zhang XF, Bai G
Beijing Municipal Institute of Labor Protection
City gas as one of the main energy sources is widely used in the
production of urban enterprises and residents’ lives. In addition
to the natural gas pipeline network transmission and distribution system, the city gas system in China has the energy liquefied
petroleum gas which can not be replaced at present. Therefore,
the city gas system also includes the storage and distribution
of liquefied petroleum gas, filling station, bottled supply station,
bottle group gasification and other forms. The safety of city gas
system is related to the safe operation of cities, the stability of
society and even the international and domestic political influence.

Based on the investigation of hidden dangers in a large number
of gas enterprises, this paper analyzes the risk of city gas system
from five aspects: gas source system, transmission and distribution (storage and distribution) system, user system, management
system and environmental system, and puts forward relevant
countermeasures for risk control.

Contaminated Sites, Ecosystem Services and Citizen
Science Opportunities
Macdonell MM, Mishra SK, Zvolanek E, Hildebrand RD
Argonne National Laboratory
Industrial sites that began operations many decades ago managed
their wastes in accordance with standard practice at that time.
As our understanding of the adverse effects of environmental
releases has increased over the last 50 years, past practices such
as discharging liquids directly onto surface soil have long since
discontinued. Nevertheless, these past activities resulted in widespread contamination at sites around the world, with groundwater
impacts being a common concern. In the United States, contaminated sites being cleaned up in accordance with the National
Contingency Plan also assess natural resource damages as part
of the remediation and restoration process. Larger federal sites
commonly have extensive buffer zones around their industrial
facilities, where natural habitat has thrived for years. At sites near
agricultural areas, local crops have benefited from the ecosystem
service provided by pollinators supported by onsite habitat. In fact,
pollinators are responsible for more than a third of the world’s
crop production, and nearly all (90%) of flowering plants depend
on animal pollinators to produce their seeds. Of the large number
of crops whose fruits or seeds we eat, an estimated 75% rely at
least partly on pollinators; most are wild, including more than
20,000 species of bees. Unfortunately, insect pollinators have
markedly declined over the past several decades. Contributing
factors include changes in land use and management intensity, habitat fragmentation, pesticides, pathogens, and invasive
insects. Interestingly, some industrial sites offer the opportunity
to enhance pollinator services, thus providing a natural resource
benefit for the local agro-economy. This presentation illustrates
a novel approach for assessing the increased value of local crops
resulting from pollination services associated with industrial
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sites, as practical context for an overall impact analysis. Potential
opportunities for citizen scientists are also described.

Monitoring Environmental Exposure to Outdoor Air
Pollution Levels Within Informal Settlements in the
Western Cape, South Africa
Madonsela BS, Baatjies R, Dalvie MA
Cape Peninsula University of Technology
Air pollution exposure information is important for understanding
and addressing its public health impact in developing countries.
In many African countries, the spatial distribution of air pollutants has not been quantified even though air pollution is a global
public health risk. Weekly outdoor measurements of Particulate
matter (PM2.5), Sulphur dioxide (SO2) and Nitrogen dioxide (NO2)
were conducted at 127 households in four informal settlement
areas in the Western Cape South Africa during summer and
winter. PM2.5 was measured using “Integrated PM2.5 Mass
Filters” composed of a Teflon filter connected to a vacuum pump
by tubing and size selective centrifugal cyclone. Gases were
measured using passive passam samplers. Statistical analyses
were performed using Stata V12. Linear regression models
were developed to describe the determinants of variability of the
various exposure metrics. The highest average weekly outdoor
PM2.5 and NO2 concentrations for summer were recorded in
Milnerton (8.76 µg/m3 and 16.32 µg/m3 respectively). However,
the highest average concentrations during winter for PM2.5 were
recorded in Oudtshoorn (PM2.5: 16.07 µg/m3), whilst the highest
NO2, was recorded in Khayelitsha (NO2: 35.69 µg/m3). SO2 levels
were consistently low during both seasons. Linear regression
modelling results revealed that significant predictors of elevated
exposure to PM2.5 were proximity to construction activities and
open grills. Whilst significant predictors of exposure to NO2 were
proximity to rapid transport, bus stops, bus routes, taxi routes and
major routes. This study was able to show relationships between
various potential sources of air pollution within these neighbourhoods. The sources and spatial distribution of these pollutants
can be very different in African countries. Additionally, whilst
there are no legislative guidelines to compare the current study
weekly averages, the concentrations were still lower than the
World Health Organisation (WHO) and South African Air Quality
Standards values for all pollutants.
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Which is the First? Comparison of Evaluation Functions
for Setting Risk Management
Maeda Y
Shizuoka University
In a risk management process, risk managers firstly recognize
and describe risks that they try to deal with, secondly assess the
magnitudes of these risks, thirdly make the plan of risk control
measures, and fourthly carry it out. In the third step, they have
to determine what risks are preferentially treated and what are
not. In other words, they have to rank the risks. So, how should
they do? In this research, six evaluation functions for ranking
risks, that is, magnitude of risk, cost-effectiveness of risk
control measure, risk-benefit ratio, Rawlsian, Libertarian and
Communitarian, were used to rank risks and compared. Nineteen
risks were chosen from the result of a questionnaire survey in
which students in a university were questioned “enumerate risks
around you.” These risks were ranked by using the six evaluation
functions. Simple voting is used as Libertarian evaluation function, whereas majority judgement is utilized as Communitarian
function. As for voting and majority judgement, the results were
obtained from the answer of another survey of the same students.
As the results, the following remarks are obtained. Firstly, ranks
of risks derived from these evaluation functions are different from
each other. Secondly, disease is evaluated as a highly ranked
risk, the first or the third place, by every six functions. Thirdly,
traffic accident is ranked higher than the fifth place by five functions other than risk-benefit ratio, whereas it is lowly evaluated
by risk-benefit ratio, the fifteenth. And Fourthly, risk of nuclear
plants is highly ranked by Libertarian and Rawlsian, while lowly
ranked by other four functions. These results suggest importance
of risk evaluation policy in risk management.

Novel Risks: Organizational Resilience through
Resistance
Maguire S, Hardy C
McGill University
Organizations increasing confront novel risks stemming from a
wide range of hazards e.g., industrial accidents, toxic chemicals,
new technologies and climate change. Novel risks represent
a break from the past. They are characterized by uncertainty,
ambiguity and controversy: hazards are not widely accepted or

have only been tenuously linked to particular activities, technologies, or products. As a result, traditional risk assessment and
management techniques are limited in their ability to address
them. How then can organizations develop and maintain resilience in the face of novel risks? We argue that, when confronting
novel risks, organizations must ‘resist’ the tendency to rely on
traditional techniques and, instead, adopt alternative approaches
in three different modes of organizing risk. In the prospective
mode, organizations must resist taking for granted and normalizing expert knowledge. Instead, they must be open to critiquing
and problematizing it, while also mobilizing knowledge from a
more diverse set of actors. Organizations struggling with imminent dangers, as novel risks begin to materialize unpredictably in
the real-time mode, must resist overly controlling responses by
implementing predetermined plans and protocols. Instead they
must support improvising and the incorporation of local, experiential knowledge of employees into adaptive decision-making on
the ground. Organizations reviewing risk incidents in the retrospective mode, in order to make recommendations for future
risk assessment and management, must resist the tendency to
focus on blaming and identifying individual scapegoats. Instead,
they must focus on transformational learning by developing
systemic explanations and being prepared to implement fundamental organizational change. Our paper explains these three
modes and shows how organizations can develop the capabilities to resist taken-for-granted, institutionalized approaches and
become far more resilient in the face of novel risks.

Spectroscopic Determination of Rare Earth Element
Concentrations in Environmental Samples Originating
from Electronic Waste Disposal
Makombe M, Somerset VS
Department of Chemistry, Cape Peninsula University of Technology,
South Africa
Rare Earth Elements (REEs) form critical elements required in
technological accessories. Their presence in electronic waste
gives leads to environmental pollution. Therefore, there is a
constant necessity for accurate data and reliable fast analytical
methods. Various methods exist for the determination of RREs
and heavy metals in electronic waste and other associated environmental samples. Some of the classical analytical methods
comprise of mineral acid dissolution and alkaline fusion, which

are commonly employed. Various instrumental techniques that
have been used recently includes electrothermal vaporiser or
laser ablation accessory connected to ICP-MS or ICP-OES, X-ray
Fluorescence and electro-analytical techniques. These methods
of analysis including their accuracy, limit of detection (LOD)
and limit of quantification (LOQ) are commonly used and need
improvement from time to time as the sample matrix change.
This study further investigates the fusion preparation parameters for environmental sample preparation, for the spectroscopic
determination of Lanthanum (La), Praseodymium (Pr), and
Neodymium (Nd) in environmental samples exposed to REEs.

Assessment of Chemical Risk to Ecosystem Services: A
Proof of Concept Study
Maltby L, Van Den Brink P, Faber J
The University of Sheffield
Ecosystem services are the direct and indirect contributions that
ecosystems make to human well-being. The ecosystem services
concept is gaining broad interest in regulatory and policy groups
for use in landscape management and ecological risk assessment (ERA). A recent multi-stakeholder evaluation of the use of
an ecosystem services approach in guiding chemical environmental risk assessment has identified clear advantages of using
the approach, but also highlighted a number of challenges related
to its implementation1,2. This proof-of-concept project evaluates
the feasibility of adopting an ecosystem services approach to
chemical risk assessment using current knowledge and tools.
The outcomes of this project will inform research and regulatory agendas. The project is focused on three regulatory-relevant
case studies: prospective ERA for plant protection products,
prospective ERA for general chemicals and a retrospective ERA
for aquatic systems. The rationale, approach and initial findings
are presented.

Heavy Metal Accumulation of Plants from the Vicinity of
Copper - Nickle Mines in Selebi-Phikwe, Botswana
Manyiwa T, Gabankitse G, Rantong G, Ultra VU
Botswana International University of Science & Tec
This study was conducted to assess the impacts of heavy
metals on the vegetation in the vicinity of the Cu-Ni Mines in

Selebi-Phikwe, Botswana. Forty seven (47) plant samples were
collected around Selibe-Phikwe mine belonging to 27 species
consisting of 6 grasses, 25 trees, 11 shrubs and 5 herbs. The dominant tree/shrubs species in the study area are Boscia albitrunca
> Colophospermum mopane > Acacia luederitzii > Grevia bicolor;
and Dactyloctenium aegyptium is the dominant grass. The heavy
metals concentration in shoots (leaves and branches) showed
that Boscia Foetida (81 ppm, As), Boscia albitrunca (319 ppm Ni),
Dichrostacys cinerea (333 ppm Cu), Cyperus difformis/Cyperus
haspan (490 ppm Mn), Grewia flava (257 ppm Pb) and Pennisetum
setaceum (34 ppm Zn) have the highest concentration of As, Ni,
Cu, Mn, Pb, and Zn, respectively. Based on the bio-accumulating
factor for different heavy metals, plant species with more than 1
BF and are potential agents for phytoremediation including Acacia
tortilis for As, Pb and Zn; Boscia albitrunca for Pb, Cu Zn and Mn;
Solanum pandurifume for Pb and Zn, and Colophospermum
mopane for Zn and Mn. Acacia luederitzii and Boscia Foetida have
high bio-accumulating factor for Ni and As, respectively. Also, the
heavy metal concentrations in plant shoots in the study area are
above the critical levels especially for forage and pasture use.
Therefore necessary intervention should be in place to contain the
area and prevent food chain contamination especially on grazing
animals that have free access to the study site.

amendments also enhanced the survival and dry matter yield of
c. mopane seedlings but the improvement of growth was lower
compared to the effect of compost and mycorrhiza inoculation. Except for Mn, fly ash and compost amendments reduced
the concentration of Cu, Ni, Pb, As and Zn in shoots and roots
of the mopane seedlings. However, the influence of mycorrhizal
inoculation was dependent on the specific metal and in part by
the amendment. Cu, Pb, Ni and Zn concentration in shoots was
reduced by mycorrhiza in pure soil and fly ash amended soil but
enhanced in soil with compost. Whereas, As concentration in
shoots was reduced by mycorrhiza inoculation regardless of the
presence of amendments. The differences in growth and heavy
metal uptake due to fly ash and compost amendments could be
attributed to its effect on soil pH, EC and the total and available
contents of heavy metals in soil. Fly ash and compost neutralized the acidic pH and decreased significantly the water soluble
metals in soil. Overall, our results showed that fly ash or compost
amendment together with mycorrhiza inoculation can enhance
the survival and growth of c. mopane seedlings in heavy metal
contaminated soils by reducing heavy metal availability and
uptake by plants.

Growth and Heavy Metal Accumulation of
Colophospermum mopane as Influenced by Compost, Fly
Ash and Mycorrhizal Inoculation

Masikane NF
University of Zululand

Manyiwa T, Ultra VU
Botswana International University of Science & Tec
The potential of Colophospermum mopane for phytoremediation
of heavy metal contaminated soil was evaluated as affected by
different soil amendments (Compost and fly ash) and mycorrhizal
inoculation in terms of growth and heavy metal accumulation
through a 2-factorial pot experiments. Soils from the vicinity of
Cu-Ni mine with elevated levels of Cu, Ni, Pb, As, Mn and Zn
were used in the experiment. Results showed that the survival
and dry matter yield of c. mopane seedlings was significantly
enhanced by fly ash and compost amendments as well as mycorrhizal inoculation. Soils amended with compost generally had the
highest survival and dry matter production and such increased
was enhanced by mycorrhizal inoculation. Similarly, 10% fly ash

Marine Ecotoxicology in South Africa: The Past, Present
and the Future

JL Hermens warns that ecotoxicology should not be treated
like luxury a science that is only afforded by rich countries. It
is rather a science that should be adopted by all countries that
are interested in protecting the environment from the cocktail
of chemicals. Previous reviews on ecotoxicology in South Africa
have shown that studies on ecotoxicology have decreased over the
last four decades and that progress in marine ecotoxicology has
stalled significantly compared to freshwater ecotoxicology. In fact,
there is currently no standardised marine toxicity test method in
South Africa. In this study, we review work that has been done
in marine ecotoxicology in comparison to developments in other
countries (e.g. Australia, United States of America and Canada).
Some of the highlights that emerge from this study are: (1) more
than 50 organisms have been used for toxicity testing over the
last 50 years representing different trophic levels, (2) most toxicity
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studies focused on cellular level or individual level of biological organisation, (3) nearly two thirds of studies evaluated the
toxicity of metals, (4) and the majority of the studies evaluated the
toxicity of liquid-phase samples (e.g. receiving waters, effluents).
Fewer studies have focused on evaluating the toxicity of solidphase samples (e.g. whole sediment). The only standard toxicity
test that is currently in use is the sea urchin acute toxicity test.
Presently, there is a concerted effort to develop standard guidelines for conducting marine toxicity tests. Two of these tests will
be discussed in this presentation. These tests include the chronic
toxicity test method using sea urchins Echinometra mathaei and
Tripneustes gratilla as well as the sediment toxicity test method
using the euryhaline estuarine amphipod Grandidierella lignorum.
These methods will be used to assess toxicity in liquid and solidphase samples, for both estuarine and marine environments.

Risk-Based Approach for Blood Safety Decisions in
Taiwan
Matanhire TB, Lin SW
National Taiwan University of Science and Technology
Hepatitis B virus (HBV) is a vaccine preventable infectious disease
that poses transmission risk by way of blood transfusion. The
transfusion transmission risk of HBV infection has tremendously
decreased over the past few decades with the advent of increasingly sensitive screening test technologies and procedures. Yet,
transfusion recipients can still be infected from the residual risk
of an infectious donation in its window period or by an occult
hepatitis B infectious donation (OBI) which is hepatitis B surface
antigen (HBsAg) unreactive and has exceedingly low levels of viral
DNA that is undetectable by sensitive nucleic acid tests (NAT).
Taiwan has relatively high prevalence of HBV as compared to
other developed countries and has been implementing individual-donor NAT in parallel with HBsAg serological tests to screen
blood donors for HBV since 2013. However, this testing scheme
might have considerably high opportunity costs for managing
transfusion risk and some of the healthcare resources could
be reallocated to other risk areas where they can be effectively
utilized. In this research we use a risk-based decision analysis
approach to explore the possibility of discontinuing the HBsAg
test in order to remain with a standalone individual-donor NAT
without giving rise to incremental risk. To assure no incremental

56

Fifth World Congress on Risk: Development and Resilience

risk, parallel test results from 2013 to 2017 were analyzed for
any discrepancy. A Markov disease model was built to project
the costs and effects of an infectious donation and perform cost
effectiveness analysis for the test discontinuation. The results
showed marginal cost effectiveness for the test discontinuation.
This research can be of impact to blood operators in developing
countries with similar HBV prevalence, who plan to implement
NAT screening as well as discontinue the HBsAg test for their
blood supply.

Governance of Emerging Risks: From the Framework to
a Real Case Application
Mazri C, Florin MV
INERIS
Emerging risks display specific characteristics requiring the
development of dedicated governance frameworks that acknowledge these differences. Unavailability of probability distributions,
reliance on weak signals or the need to move from forecast to
foresight are amongst the key properties proven to be strongly
related to emerging risks.
The IRGC risk governance framework published in 2015 offers
a systematic approach to support organizations in exploring the
complexity of their environment with the objective of detecting
and characterizing the emerging risks and opportunities that
need respectively to be prepared for or seized. From a methodological standpoint, it provides a set of structured guidelines
through which organizations may deploy applicable and scientifically sound approaches to improve weak signals detection,
explore plausible futures through foresight techniques and select
adapted strategies thanks to an original decision typology.
The presentation will detail these different steps and the key
methodological orientations structuring them. It will also rely on
a set of real cases applications in different fields ranging from
autonomous cars to gene drive technology allowing the audience
to capture the essence of each step and understand the way they
apply to different type of emerging risks.

Between Climate Change and Conflicts: The FarmerHerder Crisis and Risk of Governance in the North
Central Nigeria
Mbah, Po PO
University of Nigeria
The post-military Nigeria has been challenged by different
internecine conflicts which have threatened its sovereignty
and question its security architecture. Thus, Nigeria is drifting
towards anarchy and chaos. The combination of a growing cattle
population, the effects of climate change on the availability of
water and forage crops, in addition to the lack of access to North
Eastern foraging grounds due to the Boko Haram insurgency are
the proximate causes of the increasing violent conflicts between
farming communities and Fulani herdsmen in North central
Nigeria. Scholars have not adequately explained the linked
between climate change (frequent droughts and desertification)
and violent conflicts in Nigeria.What is usually explained is how
tribalism, resource control, religion, and land have generated
conflicts. However, the past few months has witnessed fiercely
violent conflicts in the North central Nigeria where rampaging
Fulani herdsmen are killing many subsistent farmers who defend
their farms from grazing herds. These conflicts have implications
for legal, political, economic, and social structure of society. The
paper tries to analyze how migration of herdsmen due to climate
change trigger series of internecine conflicts that have affected
economic, political, and social lives in Nigeria. The magnitude,
depth, and dimensions of the conflicts have had an adverse
impact on the quality of governance, development, and inter-state
and inter-ethnic relations in Nigeria. The study will employ structural conflict theory. Data will be collected from larger secondary
sources. Using in-depth interviews data will be collected from key
knowledgeable individuals. The concluding part links the findings
of this study back to the theory and draws several implications for
governance process in Nigeria.

Determining the Acute Toxicity and Sub Lethal Effects of
Different Shaped Gold Nanomaterials on Daphnia magna
Mbangatha A, Botha TL, Wepener V
North West University
Nanomaterials are regarded as materials where one dimension
has a size range between 1- 100 nm that occur in several different

shapes with different surface coatings. South Africa is currently
the largest producer of nanogold; these nanomaterials are being
developed for application in medicinal diagnosis, imaging and as
a drug delivery vector. Nanomaterials can be released in the environment in different stages of their production and product life.
In this study, we determined the acute and sub lethal toxicity of
spherical and rod-shaped gold nanomaterials on Daphnia magna
neonates using the OECD 202 protocol. The LC10 and LC20 values
were selected as exposure concentrations to evaluate sub lethal
responses of both nanogold shapes using swimming behaviour,
respiration and heart rate as endpoints. Adult D. magna were
exposed to both nanomaterial for 48 h following OECD protocols.
Recordings were taken at 0 h, 24h and at 48 h using a Basler monochrome GigE video camera in a Noldus® Daniovision chamber and
videos were analyzed using Ethiovision X14 software. For respiration analysis, D. magna were placed in sealed Loligo Systems®
microplate chamber with saturated oxygenated medium after the
48 h exposure period to assess oxygen consumption rates for an
hour using 15 secs interval readings. One-minute video recordings were taken with a Nikon stereo microscope to assess heart
rate and recordings were later analyzed with Noldus® Danioscope
software. Gold nanorods (LC50= 17.21 µg/L) had a higher toxicity
compared to gold nanospheres (LC50= 70 mg/L), therefore shape
did have an effect on acute toxicity. Both nanomaterials showed
an effect on swimming behaviour and on respiration compared
to control. However, only the LC20 nanospheres group showed a
significance increase in the heart rate compared to control. Thus,
further studies need to be done to determine the mechanism of
toxicity in relation to nanomaterial shape.

SHIVA: An Electronic Risk Management System
Melo VAZC, Mendes FAP, Pontes FSS, Marinangelo AZCM, Mein T,
Dias EM
University of São Paulo
The informational reality found in the Ministry of Agriculture
revealed a series of systems with different purposes, without any
integration between them, which forced importers and exporters to
carry out several actions based on human resources. Meanwhile,
the Ministry of Agriculture’s risk management processes of import
and export cargoes were 100% manual and based on old legislation. Consequently, cargo was delayed, ensuing in serious costs.

This scenario created a demand for an electronic risk management system, thus ensuring operational efficiency. The new
approach, called SHIVA, integrates the Ministry of Agriculture’s
assorted import and export systems, allowing the continued
use of legacy systems by various players and the creation of a
single service-oriented architecture that extracts data from the
most diverse systems to automate part of the risk management procedures. This gave rise to the Agricultural Surveillance
Integrated System, which employs technologies such as systems
of systems, interoperability, automation in decision-making, and
machine-to-machine communication. First, data is extracted
from the Brazilian Single Windows System through a software
robot, followed by an analysis of the data extracted, and the
creation of data structures required by the Ministry of Agriculture.
The data is then transmitted to SHIVA, where the risk is evaluated and processed before the results return to the Foreign Trade
Single Window. The greatest challenge for this project is found in
managing cultural differences between inspectors, as all of this
was originally conducted manually and each border had its own
process. While the results of the project are in the initial stages,
authorities now have an integrated risk management tool that
reads data from different sources, which allows them to go as
far as automatically releasing low-risk shipments. The export
module is already available. More than 500,000 export cargos with
products of animal-origin (and more than 2,000 of plant products)
have gone through SHIVA.

Brazilian Drug Traceability System
Melo VAZC, Rodrigues AG, Beteto AL, Dias EM
University of São Paulo
ANVISA, the Brazilian National Sanitary Surveillance Agency
(Vigilância Sanitária), started exploring the concept of drug traceability to mitigate and manage the risk of stolen and falsified
drugs in Brazil. The pilot was launched in August 2018 and the
end design is going through its final phase, as the implementation
phase begins in May 2019 and runs through May 2021. While the
results are not final, some companies are already tracking their
medications and communicating with the system, which is based
on interoperability, tracking algorithms, and machine to machine
communication technologies. The project is implemented in partnership with academia (University of São Paulo), with the purpose

of specifying processes, algorithms, and actions capable of
identifying risks of theft and counterfeit in the distribution chain.
The Agency receives data from the logistic chain operations and
computes a series of validations and data cross-checks to identify suspicious activity. The data flows directly from authorized
members controlled by ANVISA based on thirteen web services.
The computation results automatically and instantly, informing
members of the logistic chain to move suspicious medicine out
of the chain, and sending alerts to the Sanitary Surveillance
Agency team on the field using mobile devices apps and push
notifications.

Low-impact Methods for Sustainable Remediation of
Contaminated Wetlands and Sediments
Menzie CA
SETAC - Sediment Solutions - Exponent
Many wetlands and water bodies around the world contain
contaminated sediments that pose health and environmental
risks. Conventional methods of removal and disposal can be
costly and damaging to the environment. Over the past decade
in-situ remediation methods have advanced and can be used
to treat a variety of organic and inorganic chemicals without
removing or greatly disturbing the sediments. Regulatory agencies are coming to accept such methods and they offer promise in
certain situations where there are economic and environmental
constraints on using more aggressive removal methods. This
talk will provide an overview of the use of activated carbon. The
technologies have evolved to include specialized delivery systems
that use nature to assist in the remedy. Activated carbon is highly
effective for wetlands and sediments contaminated with PCBs,
dioxins, and chlorinated pesticides. Remedies for such sites are
driven by concerns for human health as well as for risks to fish
and wildlife. This talk will provide an overview of the approach,
give two case studies, and describe the factors that need to
be considered when using this risk management strategy. By
building in-country capacity for the technology, there is potential for establishing businesses that can contribute to achieving
effective lower cost means for addressing contaminants in water
bodies and wetlands in developing countries.
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Application of Formal Causal Analysis to Diagnosing
Environmental and Health Conditions
Menzie CA
SETAC - Exponent
Formal causal analysis has emerged as a means of organizing
information to discriminate among possible candidate causes
contributing to environmental and health problems. While it is
well known in the field of epidemiology, causal analyses methods
are being applied to many of the most visible environmental
issues including die-offs of bees, fish kills, shifts in ecosystems,
occurrences of algal blooms, invasive species, diminished water
flows and deterioration of water quality. Causal analyses are
regularly employed in Clean Water Act regulatory programs in the
United States and the methodology has been used to underpin
expert reports and testimony before the International Court of
Justine and the Supreme Court of the United States. The method
is straightforward and adaptable and can be employed to structure analyses of environmental problems in developing countries.
The challenge is in securing the needed technical content to be
used as evidence. This talk will present the approach and examples from the international arena. The reliability of the approach
will be discussed as this relates to data quantity and quality.
Causal analyses can be viewed as an example of weight-of-evidence approaches that have been found to be most effective at
applying technical information to solve environmental problems.
Participants are invited to contact Dr. Menzie as a mentor in
this field in the event they wish to pursue further study. Masters
and Ph.D. programs can be built around the application of this
methodology.

Preventing Major Accidents and Disasters: How to Get
Out of Organizational Dualism “Culture-Structure”

The second provides illustrations on the effect of structure on
culture, and vice versa. Three examples are mobilized: the case of
the culture of central State services in France, the effect of territorial structures on the emergence of risks and safety culture,
as well as the management of abuses of scientific and technical
ethics within public organizations in France and their effects on
the maintenance or return to individual and the issues of collective probity.
The third is that when dealing with problems pointing to organizational irregularities such as technical integrity, the response of
organizations tends to take on a political nature. This is the case
with NASA’s establishment of the so-called independent technical
authority following its declaration of a “broken safety culture”.
Finally, we will come back to the main contribution, view by the
French community, of the CAIB report on the Columbia shuttle
accident (that provides a description going beyond the classic
chronology of events and entering into the thickness of the organization and its complexity especially at the level of chapters 7 and
8) that are: (i) the weight of productive pressures, (ii) the apparent
weakness of NASA’s safety compared to international practices
(NASA’s isolationism is pointed out), as well as (iii) the essential
weight of high-level managers cut off from the rest of the organization and the authoritarianism they exerted.

Comparative Studies on the Kinetic Properties of Lipases
Purified from Aspergillus nidulans and Aspergillus niger
LC 269109

Merad M
CNRS

Mida HM, Boyi RN, Otitoju O, Sabinus EO, Chilaka FC
Federal University Wukari

Does the structure create the culture?

Lipases are enzymes with potential industrial applications but
their supply is not sufficient for efficient utilization. The present
work focused on lipase from two fungal isolates (Aspergillus
niger LC 269109 and Aspergillus nidulans). The effects of pH,
temperature and substrate concentration on lipase activity, as
well as some kinetic parameters were determined. The lipase
from Aspergillus nidulans was optimally active at pH 7 and

This paper will attempt to answer this question by focusing on
four main arguments.
The first is that the notions of “culture” and “structure” are
polysemic notions having different roles and purposes, in the
common sense and in the plural disciplinary usages, and different
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theoretical fields related to them. We will illustrate these issues
by showing the effect of language (French language vs. English
language) and the history of disciplinary problems’ framing on the
formation of meaning (e.g. management science vs. geography).
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temperature of 40°C, while the lipase from Aspergillus niger LC
269109 was found to be optimally active at pH 6 and temperature
of 50°C. Lipase from Aspergillus nidulans was found to have a
larger Km (17.54 mg/ml) than the lipase from Aspergillus niger
LC 269109 (9.71 mg/ml) and a higher Vmax (769. 23 µmol/min)
compared to that of lipase from Aspergillus niger LC 269109
(714.29 µmol/min). Hence, these isolates of Aspergillus nidulans
as well as the Aspergillus niger, LC 269109 may be exploited as
cheap source of lipase.

Probabilistic Study of Chemical Contaminant in Pipe
Network System
Mishra PK, Putcha CS
California State University, Fullerton
The problem of contamination in pipe net works is a serious one
as it poses huge risk to public safety. This paper studies this
important problem from the angle of probabilistic study. It is a
continuation of the deterministic study of the same problem (Le
and Mishra,2015). The probabilistic study is done using the well
known and very useful method of Monte Carlo Simulation (Ang
& Tang, 2007). A recursive relation is suggested for the spread of
chemical contaminant once it enters into the fluid in a pipe net
work system in any manner. The problem is after the contaminant
enters the fluid in a pipe system it will spread and the use of that
water by the public will be a huge risk to public safety. A recursive relation of the type Ct = Ct-1 * mr is suggested in this study
where Ct and Ct-1 represent contaminant concentration at time
t and t-1. mr represents mixing rate. In this study C is considered
as a random variable (uniform or normal)for which the statistical
properties can be easily obtained based on the available data. mr
is considered as a deterministic variable. For a uniform Using
the basic principles of Monte Carlo Simulation, a large sample
of random numbers of C can be generated and the recursive
relation stated above can be used at each of the junction in the
pipe network system. At each of the junction the probability of
the event P (contaminant junction > the contaminant acceptable
) can be calculated for each junction of the pipe network which
will indicate the danger zones. This study will be very useful to the
researchers and general public as well.

Risk Based Inspection Implementation Efficiency
Mkhabela SM, Wannenburg JW
University of Pretoria
A Power Plant organisation experienced lots of challenges in
meeting electricity demand for South Africa around 2008. Most
of the power plants for this organisation are at the mid-to-late
stages of their life, thus making the proper maintenance of these
plants critical, to prevent unplanned plant shutdown and trips.
This organisation has taken a decision to implement a Risk Based
Inspection (RBI) approach to address this maintenance challenge. This approach is a provision in the Pressure Equipment
Regulations (PER) introduced in 2009, which superseded the
previously used Vessels under Pressure (VuP) regulation. To date
14 power stations have been RBI certified by a third party through
RBI implementation, and audit process.
The main objective for this organisation to implement RBI, was
to extend the inspection intervals to cope with the South Africa’s
increasing power supply demand while maintaining high safety
level of the plants.
The objective of this paper is to evaluate the following aspects, in
order to investigate the efficiency of RBI implementation:
•
•
•
•
•
•

RBI Implementation benefits for the organisation
Lessons learnt during RBI Implementation
Cost savings evaluation report due to RBI implementation
Potential RBI implementation process improvement
Potential actions to reduce the roll-out time-lines
Evaluation of RBI against the organisational objectives

Assessment of Water Hyacinth Superoxide Dismutase &
Glutathione S-transferase Enzyme Activity, As Indicators
of Ibuprofen Uptake from Water
Mnkandla SM, Kanjanga A, Basopo N
National University of Science and Technology
Water hyacinth has been seen as an eco-friendly and efficient
technology for the removal of contaminants in water. Using the
antioxidant biomarkers superoxide dismutase (SOD) and glutathione S-transferase (GST), the current study sought to assess
these enzymes activities in water hyacinth, as an indication of the
uptake of the pharmaceutical drug ibuprofen, from water. Water
hyacinth were placed in tap water spiked with 2 ppb ibuprofen for

28 days. Samples of the root, petiole and leaf were collected at 7
day intervals, prior to SOD and GST activity analysis. Compared to
the control, SOD activity in the roots was significantly increased
throughout the exposure period, with the highest activities
observed on days 14 and 21. In both the petiole and leaf samples,
SOD activity was significantly enhanced from day 14 to day 28,
with day 14 also showing the highest activity. Regarding GST
activity, both root and petiole samples had significantly increased
GST activity on days 14 and 21, while in the leaf samples, enzyme
activity was significantly high from day 7 to day 21. Neither root,
petiole nor leaf samples had altered GST activity on day 28. These
findings reveal that enhanced antioxidant enzyme activities of
SOD and GST serve as useful indicators for ibuprofen uptake by
water hyacinth. These biomarkers can thus be potentially used
where water hyacinth is employed for the clean-up of ibuprofen
and possibly other pharmaceutical pollutants in water.

Determination of Heavy Metal Concentration in Treated
and Untreated Wastewater from Two Treatment Plants in
Maluti-a-Phofung Municipality
Moloi MS, Ogbeide O, Voua Otomo P
Ecotoxicology Research Laboratory, Afromontane Research Unit,
University of the Free State
Wastewater, the grey and black water from the industry and
households, is a complex mixture of heavy metals, organic
and inorganic compounds which may be very detrimental to
the aquatic systems if not treated adequately. The wastewater
treatment plants therefore work to treat and remove these
contaminants to create reusable water that can re-join the water
cycle with minimal impact on the environment. Over the years,
the status of the wastewater treatment plants in South Africa has
deteriorated thereby compromising the quality of the receiving
streams and their ecosystems. This study therefore focused
on assessing the wastewater treatment works in the Maluti-aPhofung area for heavy metal pollution of the treated effluent.
The water was sampled from the Phuthaditjhaba WWTP and the
Harrismith WWTP and analysed for heavy metals (Fe, Mg, Mn, Zn,
Cu, Cr, Ni, Pb, Co, As, Cd) using Induced Coupled Plasma Mass
Spectrometry (ICP-MS) with LGC Multi-element Standard as the
quantifying standard at 100 µL. Results showed that there was
no significant difference (P > 0.005) in the concentration of heavy
metals in influents when compared with effluents for both water

treatments plants, indicating the inability of both treatment plants
to properly remove metal contaminants. Furthermore, there was
no significant difference in the heavy metals concentrations in the
final effluent from the Phuthaditjhaba WWTP when compared to
the effluent from the Harrismith WWTP. This thus indicate that
these treatment plants discharge an effluent with heavy metals
concentrations that may lead to ecosystem harm and adversely
affect the quality of the receiving streams.

Antibiotics in Freshwater, Marine Water and Wastewater
Systems
Moodley B, Thavarayan L, Gumbi B, Agunbiade F, Matongo S
University of KwaZulu-Natal
Climate change, increasing population and industrial growth
has led to water resources becoming contaminated resulting
in a global shortage of water. Hence whatever water resources
are available must be maintained and monitored to protect this
important commodity. Research has shown the presence of a
number of organic pollutants in aquatic systems with pharmaceuticals regarded as emerging contaminants that have received
much attention. Under this, antibiotics have been found in significant concentrations which may be contributing to the world-wide
problem of antibiotic resistance. Our research group has identified
wastewater treatment plants as possible sources of input of pharmaceuticals back into the water system which eventually make
their way to lagoons and nearby beaches. In addition, lagoon areas
have shown much higher concentrations of antibiotics which is
probably due to downstream loading from informal settlements
with poor or not sanitation together with possible input of “treated”
effluent from wastewater treatment plants. Concentrations as
high as 10 µg/L for some antibiotics and up to 15 µg/L for metabolite acetylsulfmethoxazole were detected. Lagoons and beaches
are popular recreational sites for fishing, swimming, canoeing
and other aquatic sports and are thus areas where there is high
potential for exposure to these analytes. Hence, there is a need to
not only monitor but also develop technologies that remove these
emerging contaminants from aquatic systems.

Abstract Book

59

Rapid Detection of Escherichia coli in Treated Effluent
from the Phuthaditjhaba and Harrismith Wastewater
Treatment Plants (WWTPs)’s Effluent
Mosolloane PM, Bredenhand E, Voua Otomo P
University of the Free State and the Afromontane Research Unit
In South Africa there are about 824 wastewater treatment plants
(WWTPs). However, only 60 of those can release clean water, and
this often leads to point source pollution. Many cases of microbial contamination have been reported, caused by WWTPs. Little
is known about microbial contamination in the effluent from
Maluti-A-Phofung’s WWTPs. The aim of the study was to screen
for Escherichia coli in treated and untreated wastewater effluent
from the two mentioned WWTPs. The Escherichia coli was
screened using the two techniques: Loop Mediated Isothermal
Amplification (LAMP) and the Polymerase Chain Reaction (PCR).
LAMP was carried out using 3 specific primers, at a constant
temperature of 66 ¬∞C for 6o minutes. PCR was carried out using
2 primers at different conditions and the results were visualized
on a 1% agarose gel stained with ethidium bromide. The LAMP
technique worked but the primers used could not detect the E.
coli in wastewater samples for both WWTPs. This was proven
by running LAMP products on a 1% agarose gel on electrophoresis. For the second technique, E. coli was detected in both of
the Harrismith’s treated and untreated samples, and also in the
Phuthaditjhaba untreated samples. The primers which can detect
all E. coli strains need to be designed for the LAMP detection.
The PCR primers proved to be effective for detecting E. coli in the
wastewater samples.

Recovering Metals from E-waste is a Risky Business
Mudge SM, Pfaffhuber KA, Bouman EA, Uggerud H, Thorne RJ,
Fobil J
Norwegian Institute for Air Research (NILU)
Waste electronic and electrical equipment is being exported from
developed to less developed nations despite restrictions under
the Basel Convention. At Agbogbloshie in Accra, Ghana metals
are recovered by informal processes for future use. A series of
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dust and soil samples were collected from the city and region
around this waste recycling site. The results showed:

Public Sector Programme Risk Management
Challenges: An Exploratory Study

• the highest concentrations for many elements occurred at or
near the burn sites.

Mulambya E, Zaaiman H, Erasmus CM
North-West University, Republic of South Africa

• Principal components analysis (PCA) divided the elements into
three major groups that coincided with three different sampling
regions; the e-waste burn sites were characterised by elements
associated with solder and circuit boards (tin, lead, antimony,
indium), the beach sites were enriched in calcium and strontium, and the city was typified by many elements including
those normally associated with soils (iron and aluminium).
• Partial least squares (PLS) analysis using the e-waste burn site
samples to develop the elemental signature indicated a small
dispersion profile into the neighbouring sites with a path length
of <2 km.
• Polytopic vector analysis (PVA) suggested three major sources;
the city baseline soils, the beaches and the burn site. The
chemical profiles of the signatures matched those generated
by the PCA.
It is concluded that the burn residue is only contributing to urban
dust samples up to ~1500 m from the source location with a
principal axis of dispersion to the east. Observations and analyses suggest that only low technology items (e.g. wiring looms
and simple electronic components) are processed at this site and
few high technology items (e.g. mobile telephones) are present
in the e-waste. The coastal signature was only measureable at
the coast implying very little sea to land transport. The bulk of the
signature across this part of Accra was that of the local soils indicating that the contamination due to the burning of the e-waste
was confined to a small area around the site. Risk maps highlighted the hazardous nature of the dusts at the burn site. Hazard
quotients based on uptake factors confirmed these results and
copper is the most important element in this system.”

Public sector organisations are responsible for delivering facilities that benefit the public served by these organisations. The
delivery of these facilities includes multiple capital infrastructure
projects managed as programmes. Programme management
refers to the coordinated management of multiple projects to
attain benefits and control not attainable by managing each of
them individually. However, managing the risks related to the
delivery of capital infrastructure programmes is complex due to
the dynamic nature, societal requirements and cost implications
of such programmes. Accordingly, the importance of programme
risk management as a supporting process of programme
management is now widely acknowledged. Yet implementing
programme risk management principles in practice has proven
to be difficult. In this paper, we present the findings of a study on
the understanding and challenges of implementing programme
risk management. A programme risk management challenges
model was created based on a literature review and semi-structured interviews with project and programme management
practitioners in the public and private sectors. This model was
then tested and validated using a quantitative survey. Programme
risk management challenges identified in this study include
the scarcity of literature and knowledge on programme risk
management, distinguishing between project and programme
risk management, and a non-supportive risk culture. In this
presentation, the model is applied to projects in the public sector
to facilitate a holistic understanding of programme risk and
thereby improving the delivery of development projects. This
study provides theoretical and practical insights into a field that is
important for the development agenda, but where current knowledge appears to be inadequate to facilitate the implementation of
large project programmes.

Legislation as a Business Risk: Case of India’s Nuclear
Liability Act 2010
Mulavana Parameswaran RM
Indian Institute of Management Ahmedabad
The Indian Civil Liability for Nuclear Damage Act, 2010 which
came into force in the year 2011 is of great significance. Not only
is it the first legislation to be put in place a compensation regime
for nuclear damage in India, it is in many ways the basis of India’s
integration into the global nuclear architecture after four decades
of nuclear isolation. The law, however had to face considerable
debate within India and also internationally on its compliance with
domestic and international jurisprudence. This paper takes up one
important controversy- the international supplier countries argue
Indian nuclear liability legislation deviates from the principle of
legal channelling of liability (to the operator) which is at the heart
of international nuclear liability jurisprudence. The Sections of
the legislation, i.e., Sections 17 and 46 which embody this notion
remains controversial. This has led to business apprehension of
risk, especially in the international community, with respect to the
meaning and implications of these Sections. The clarifications
put out in the form of Frequently Answered Questions explaining
the rationale need to stand the test of Supreme Court of India.
It is such ambiguity and confusion my paper and presentation
attempts to explain and resolve. This will be done by looking at
the Indian Supreme Court’s approach to statutory interpretation
and applying the same to the Indian nuclear liability legislation.

Assessing Mitigates to Environmental Health Hazards in
Mombasa County
Mumu A
Mombasa City in Kenya was one of the most popular tourist destinations in Kenya, Africa and the world in the past periods. Yet in
recent past, this coastal city’s popularity has diminished. There
has been several disasters such as flooding and strange diseases
like “Chikungunya” and “Dengu fever”. This research sought
to assess measures used in mitigating physical and biological
health hazards seen to interfere with tourist activities in Mombasa
County. The study used both random and purposive sampling and
collected data using a survey questionnaire and in-depth interview guide from county departments including health, education,
tourism, municipal, and environment. Descriptive statistics,

and univariable and multivariable logistic regression models
were used in the analyses. Key mitigates unearthed during the
study included voluntary participation in decision making, action
taking and fundraising, government concession awards to mitigate participants, relocation of dump sites found in areas which
are a risk to the environment, initiative on the development of
processing plants for waste, hot spots fumigation and availing
emergency medical attention to the affected individual. It is
anticipated that these research findings will help enhance decision making on prevention or minimization of environmental
health hazards for improved tourism activity and hence economic
development.

Association Between Blood Lead Levels and Children’s
Play Habits In Selected Locations Of Kabwe District In
Zambia
Munyinda NS
University of Zambia
Kabwe, the provincial headquarters of the Central Province of
Zambia has been the principal producer of lead (Pb) and Zinc
(Zn) since the early 1900’s. The consequent pollution arising
from unregulated mining and smelting is massive. A 2006 study
concluded that there could be 650 cases in Kabwe with BLL > 65
µg/dL, levels that could induce sub-acute toxicological effects.
These high-Pb soils and BLL have resulted in Kabwe being
named among the top ten most polluted places in the world.
To date there is no known study that explores the differential
exposure levels and pathways over time during the most crucial
periods of children’s development and how their play habits may
expose them to lead in soil. We therefore aimed to quantify blood
lead levels in mothers and children and study the associated play
patterns.
We recruited 173 children below the age of two from communities
near and further away from the mines. Having obtained informed
consent from their parents or caregivers, we conducted the blood
level testing using Lead Care Kits and household information
collected about the children using a pre-tested questionnaire.

Anthropometric measures of height and weight were also
obtained.
The results showed Blood Lead Levels (BLLs) which ranged from
0- 381.6 1µg/dl with a median of 32.8 (IQR 10.7, 64.7). Further, the
study revealed that more than 50% of the children played outside
for more than 9 hours in a day and ate soil. It was also revealed
than 70% of the children washed their hands before a meal.
Significant negative correlations were found between the Blood
Lead Level and the eating of soil and playing outside. Frequency of
washing hands was also significantly associated with BLLs.

Role of Safeguard in International Development: Asian
Case
Murayama TM
Tokyo Institute of Technology
As one of international development Agencies, Japan
International Cooperation Agency (JICA) has started an advisory committee on environmental and social consideration for
the projects in 2004 when the major revision of environmental
guideline was implemented. In 2010, the guideline was revised in
response to organizational change in 2008. From the beginning of
the committee, I have contributed as a chair, and we have some
experiences on advises for specific projects. In this presentation,
Role of safeguard measures for specific development projects as
risk management will be discussed. Safeguard measures would
include impact assessment, mitigation, consultation, follow-up
monitoring. Most frequently discussed issues are necessity of
project implementation, impact to natural environment and
biodiversity, and social impacts such as livelihood and involuntary
resettlement of project affected people.

Considering the Role of Resilience in countering
Terrorism: Progressive Fashion or the (Risk) Emperor’s
New Clothes?
Mythen G, Weston S
University of Liverpool
Terrorism has been one of the most consistent international
problems in recent times, with over 25,000 people perishing
each year between 2010 and 2016 (Global Terrorism Index, 2017).
In Europe, North America and Oceania, domestic strategies for
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combating terrorism have largely been risk-focused, oriented
toward reducing the threat through intensifying surveillance
and implementing pre-emptive early intervention initiatives.
These initiatives - typified by the PREVENT Strategy in the UK have been widely criticized by academics, media commentators,
human rights organizations and community groups. In addition to
erroneously ascribing risk factors to specific ethnic and religious
groups, the efficacy of risk-focused counter-terrorism measures
has been called into question. As a consequence, increasing
attention in policy-making circles has been directed to the positive potential of building resilience, both among communities
impacted by terrorism and individuals considered to be susceptible to radicalization.
Drawing on examples of resilience based strategies, in this
paper we explore alternatives to risk-focused counter-terrorism
measures. In particular, attention will be drawn to the potential gains of de-centring risk in policy interventions designed to
reduce the threat of terrorism. Focusing on initiatives in Belgium,
we consider the extent to which multi-stakeholder approaches
which are sensitive to broader socio-economic problems within
communities are equipped to tackle the problem of radicalization.
In illuminating the possibilities of engaging key local actors - such
as teachers, youth workers and community leaders - to build
trust and understanding, we consider whether resilience based
approaches constitute a productive tool for tackling terrorism in
the long term.

Perceptions of Depletion Risks of a Shared Resource:
The Case of Groundwater in Lake Kyoga Basin, Uganda
Nanteza J
Makerere University
Groundwater is an important source of drinking water for many
in Africa. However, it faces increasing pressures from climate
change, uncontrolled abstraction and population growth. Spread
over approximately 54,000 km2 land area, the Lake Kyoga Basin
is the second largest groundwater source in Uganda. However,
drying streams and boreholes are clear evidence that this
resource is already under threat of depletion. Research into
improving groundwater management is increasingly acknowledges the value of social research and the fact that improving
conditions for groundwater requires changing human behaviour.
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Previous research has shown that “lay” people assess risks
differently from experts. The aim of this work is to investigate the
perceptions of risks faced by groundwater within the Lake Kyoga
Basin by lay people, i.e. users within the Basin, and experts.
We examine diverse factors including the historical context of
groundwater development, as well as current use and coping
strategies in response to the drying streams and boreholes. Data
from lay people will be collected using face-to-face interviews
with members of households in several villages within the basin,
while expert views will be from interviews with hydrologists and
other practitioners in the water domain. Results from this study
will provide a knowledge base to aid sustainable groundwater
development and policy intervention efforts in Uganda.

The Development of an Optimal Outage Execution
Strategy by Applying a Risk Based Inspection
Methodology
Narain Singh SNS, Ulassi AU
Eskom Holdings SOC Ltd
Security of electrical supply and cost play an important factor
in the Power Generation Industry in South Africa. Aging infrastructure coupled with funding constraints further add to the
complexity of security of supply. With these dynamics at play it
therefore becomes necessary to look at optimal strategies to
perform maintenance interventions that optimization both cost
and maintenance duration.
This paper describes the Risk Based methodology that was developed and implemented at a 618MW base loaded fossil fired power
station applying the EN16991 European Standard for risk. The
highlights the process steps used in the optimization process as
well as describes the benefits of following a Risk Based approach.

Health-Related Quality of Life questionnaires in Lung
Cancer patients attending a Tertiary care hospital
Narayanan A
Saveetha University
Background: Lung cancer is usually diagnosed at an advanced
stage and survival has not improved in spite of several therapeutic
advancements. Since most patients depend on palliative care, it is
imperative to evaluate and maintain a satisfactory quality of life in

them. Several questionnaires, mostly in western languages, have
been used for this purpose.
Methods: A 26-item WHO-Quality of Life questionnaire in local
language was used to assess the quality of life in lung cancer
patients attending a Tertiary care hospital. This questionnaire
comprises four domains-Physical, Psychological, Social and
Environmental.
Results: A Total of 76 patients were evaluated. 66 (86.8%) were
males, had a mean age of 55.36 years; presented with cough
(82.9%), dyspnoea (72.4%), chest pain (65.8%), and haemoptysis
(43.4%). Eight patients (10.5%) had superior venacaval obstruction. The mean duration of symptoms was 5.9 months. 89.5%
had Non-Small Cell Cancer (NSCLC). The mean pack-years was
23.7. Most patients had Karnofsky Performance Scale (KPS) of 70
(52.6%).There was no significant correlation of any quality of life
domain with age, sex, duration of symptoms, extent of smoking,
cough, dyspnoea, chest pain, haemoptysis or haemoglobin. The
environmental domain correlated significantly with the serum
albumin (p<0.016).
Conclusion: Environmental factors influence nutritional status
such as albumin levels. The Karnofsky Performance Scale is
an important marker of assessing quality of life. It is a simple
numerical tool that reliably predicts deteriorating quality of life,
particularly the physical and psychological aspects.

An Integrated Approach for Assessing Soil Contaminants
in a Coal Mining Area Using Land Snails (Achatina fulica)
as Bioindicators
Ndebele D, Basopo N, Siwela AH
National University of Science and Technology
The capacity of soil to sustain biological productivity, promote
the quality of water environments and maintain human health is
threatened by anthropogenic activities such as use of agricultural
pesticides and mining. A study was carried out to assess the impact
of contaminant mixtures emanating from coal mining and related
activities on terrestrial invertebrates using a multi-biomarker
approach. Land snails (Achatina fulica) collected from a relatively
pristine environment and reared under laboratory conditions (for
1 year) were exposed to soils collected from 4 different sites at
a coal mining town for 45 days. One of the sites was used as a

reference. Polyaromatic hydrocarbons (PAHs) were measured
in soil and snail tissue samples.The activities of xenobiotic
metabolising enzymes, catalase (CAT) and cytochrome P4501A
mono-oxygenase activity were determined in snail homogenates after the exposure period. Metallothionen(MT) levels were
also determined in snail tissues. Increased CAT and ethoxyresorufin O-deethylase (EROD) activities were observed in all snails
exposed to contaminated soils. PAHs levels in all contaminated
soils and snail tissues were significantly higher (p<0.05) than in
the reference soils. The enhanced enzyme activities and MT levels
of the studied enzymes in the land snail (A. fulica) showed that the
land snails were under oxidative stress. There is need therefore
to monitor contaminants in soils in mining areas to protect soil
invertebrates and biomarkers in land snails such as A. fulica can
be used to assess pollution in terrestrial ecosystems.

Plastics and the Human Environment: A Case Study
of Plastics Waste Disposal in the University of Nigeria,
Nsukka Community
Nduka TO, Ezenwa MO, Okolo CA, Mbaeyi-Nwaoha IE
University of Nigeria, Nsukka and Nnamdi Azikiwe University, Awka
Plastics are lightweight, durable packaging materials. Plastics as
the most utilized material for food packaging and other domestic
purposes. Utilization of plastics has increased substantially. This
study was conducted to assess the plastic materials used for
locally processed and commercial foods, their effects on human
and environmental systems, and waste and disposal methods of
these materials within the university. A semi-structured questionnaire administered to 100 randomly selected respondents. Field
observations at refuse dump sites and water ways were carried
out. Plastics used are Polyethylene Terephthalate, polyethylene bags, flexible films and disposable plastics wares. Results
obtained indicated that 85-90% respondents use plastics for packaging local foods like ‘okpa’, moi-moi among others, less than 2%
practice source separation.80-95% dumps the plastics waste into
communal waste containers and is mixed with glasses, metals
cans and some biodegradables. 30-45% of the respondents burn
their waste which causes air pollution; less than 5% indicated
that they bury in the soil which have a negative effects for crop
production and environmental sustainability. Between 10-20%
persons re-use the plastics materials for food and non-food items

and less than 5% are picked up for recycling. Evidence of the data
collected, plastic wastes which are non-biodegradable have
deteriorated the environmental beauty and sanitation, degrade
sewage drainages which have continuously blocked the water
ways. To these effects, the human health has been negatively
affected by the environmental pollution emanating from these
plastics. The aquatic environment have been significantly affected
indirectly and thus, the entire ecosystem by their accumulation
and this if not properly managed would pose a serious health and
environmental challenge in the near future.

Acute Effects of Binary Mixtures of Glyphosate, Paraquat
and 2, 4 D-Amine on Sorghum saccharatum
Nkwatoh Tn TN, Fai Abp ABP, Tchamba Nm NM
University of Dschang Cameroon
The purpose of the present study was to assess the acute
effects of binary mixtures herbicides on Sorghum saccharatum.
Individual and binary mixtures of glyphosate, paraquat and 2, 4
D –amine were applied to Sorghum sown on an OEDC recommended reference soil. Seed germination inhibition and root
elongation measurements were used to estimate phytotoxicity.
The effects of binary combinations of herbicides were evaluated
using both concentration addition and independent action models.
Results of individual exposure to herbicide indicated inhibition of
root elongation and percent seed germination. Individual 3days
IC50 for herbicides were 0.03, 296.63 and 3.52 for glyphosate,
paraquat and 2, 4 D –amine respectively. These results showed
that paraquat was far less toxic to Sorghum and glyphosate was
the most toxic herbicide. Based on the concentration-response
curves, all mixtures were more toxic than individual herbicides.
The highest percent root inhibition was observed with paraquat
and 2, 4 D –amine mixtures at low concentrations. The predicted
root inhibition was less than the observed root inhibition, indicating that predictions underestimated the inhibition observed
in the mixture toxicity test. Based on the Concentration Addition
(CA) model, Model Deviation Ratio (MDR) > 2 were obtained for all
binary herbicide mixtures. This indicates that predictions at low
concentrations underestimated real effects (observed concentrations) indicating synergistic interactions at environmental
relevant concentrations.

Effects of Pyrethroid Insecticide Exposure on Male
Reproductive Hormones, Histology and Sperm Quality in
Adult Rats
Nwadike CN, Okereke S, Ikaraoha IC, Nwanjo HU, Okoroiwu LI
Imo State University Owerri,Nigeria, Abia Siate University Ururu,
Nigeria
Background:Due to the indiscriminate use of pyrethroid insecticides in homes and working places in eastern Nigeria, it becomes
pertinent to clarify the global controversy in research reports
relating pyrethroid exposure to antiandrogenic activities in man
. This work evaluates the effects of pyrethroid cypermethrin on
male reproductive hormones ,sperm quality and organ histology
in adult male albino rats. Methods; Thirty adult male rats were
randomly divided into five groups of 6 rats each and were treated
with cypermethrin at doses of 0, 15, 30, 45, and 60 mg/kg per day
for 20-days.Two hours after the last treatments, the rats were
sacrificed and their serum was used for assays of Testosterone,
LH and FSH, while the reproductive organs; testes and epididymides were excised and weighed. Results: There were significant
decreases in sperm count and motility in the groups that received
45 and 60 mg/kg/day groups. Histopathology of the testis of rats
treated with pyrethroid cypermethrin (groups 15, 30 and 60 mg/kg
showed moderate atrophy and deformation of the seminiferous
tubule . Serum testosterone levels reduced significantly in groups
45 and 60 mg/ kg/ day, while there was significant increase in
the serum FSH levels in group 60 mg/ kg/ day . No significant
change was observed in the LH levels and the weights of the testis
and epididymis in the cypermethrin treated groups and control.
Conclusion: Cypermethrin expressed the tendency to induce
antiandrogenic effects and impaired spermatogenesis in exposed
subjects, given the imbalance in the levels of the circulating
hormones; testosterone and folicular stimulating hormone. The
poor sperm quality observed in the exposed animals could hence
be related to these abnormalities.
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Optimisation of Solid Phase Extraction Parameters for
the Isolation and Characterisation of Benzodiazepines in
Wastewater Samples
Nzube SS, Somerset VS
Department of Chemistry, Cape Peninsula University of Technology,
South Africa
Pharmaceutical pollutants entering the aquatic environment
have become a growing environmental concern. These pharmaceuticals are unique pollutants because of their special
characteristics and behaviour that cannot be simulated with
other organic pollutants. The untreated wastewater effluent
that contains pharmaceuticals poses considerable threat to the
aquatic ecosystem and human health because of the negative
effects of non-target organisms in the water. In recent years there
has been a growing concern about the levels of benzodiazepines,
as emerging pollutants, and their harmful effects on the aquatic
environment. These compounds are nowadays widely detected
in sewage wastewater. It has therefore become important to
increase the emphasis on the characteristics of the benzodiazepines in order to differentiate them from industrial chemical
compounds. In this study a solid phase extraction technique
has been employed focussing on isolation of benzodiazepines in
wastewater and sediment matrices. Employing this methodology
has shown improved detection and analysis of clonazepam and
lorezapam as benzodiazepines in environmental samples.

Evaluation of Multiple Stressors Effecting Socioecological Endpoints of Water Resources in Africa using
Regional Scale Ecological Risk Assessments
O’Brien G, Wepener V, Dickens C
University of Mpumalanga
Water resources are unevenly distributed across Africa and use
varies considerably in relation to the supply of resources and their
demand. Generally water resources are still being developed
across the African continent at an alarming pace. This includes
new dam, irrigation for agriculture, urbanisation, mining and
industrial developments to name a few. These developments
are closely associated with multiple sources of stressors and a
range of stressors that can be categorised into water quality and
quantity alterations, habitat changes and disturbance to wildlife
stressors associated with peri-urban and urban communities and

64

Fifth World Congress on Risk: Development and Resilience

alien invasive species. The synergistic effect of these stressors is
driving biodiversity loss, changes in ecosystem processes and
water stress of many human communities across the region.
Achieving a sustainable balance between the use and protection of water resources across Africa is a fundamental principle
of Integrated Water Resources Management (IWRM) that directs
the vision of sustainability of stakeholders across the region. To
contribute to the achievement of sustainable water resources
management Regional Scale Ecological Risk Assessments have
been undertaken on regional spatial scales across Africa. These
case studies the Inner Niger River and Delta in West Africa, the
Nile River in East and North Africa and the Kalungwishi, Thukela
and Senqu Rivers and associated ecosystems in southern Africa.
Through these case studies the functionality of the Regional
Scale Risk Assessment approach PROBFLO was demonstrated
and shown to be robust and provide meaningful outputs. These
include relative spatial risks of multiple stressors to ecological,
social and integrated endpoints. This identifies what socio-ecological features are at risk and where these risks occur. Outputs
also include alternative water resource use and protection
scenario evaluations to demonstrate the consequences of alternative management options and or trade-off considerations
between various use and or protection endpoints.

was adopted which allowed the use of the developed method for
the simultaneous determination of veterinary pharmaceuticals
of interest. The analytical procedure finally proposed consisted
of a 20-minute ultrasonic extraction of target analytes from a
5.0 g soil sample with 30 mL Na2EDTA-McIlvaine buffer solution
followed by 10 mL MeOH:acetone. Extract was concentrated with
a rotary evaporator and reconstituted in 1 mL MeOH: acidified
water (15:85, v/v). The recoveries of the pharmaceuticals studied
in solid samples, generally ranged from 70 to 105% and the RSD
was below 10%. The applicability of the developed and optimized
method was demonstrated for the determination of veterinary
pharmaceuticals irrespective of matrice type.

Method Development for the Determination of Veterinary
Pharmaceuticals in Solid Matrices

This study addressed the participation of businesses and
community in voluntary fundraising with a common good for all.
Business enterprises benefit a great deal when businesses are
conducted in a healthy environment so do the community at large.
The objective of the research was to engage both the business
fraternity and the community as well in voluntary fundraising for
health risk mitigation. This was done by holding focus groups
with the entrepreneurs, companies and other business enterprises as well as other stakeholders in light of fund raising within
Mombasa City. It focused on the collaboration between the county
governments and business enterprises with emphasis on incentives like reduced county government taxes, introduction of some
tax and levy holidays for all participating companies and other
involved parties. It was hoped that, with the concession among
all the parties, fund raising be enthusiastically carried with none
of the participant feeling dragged into this noble venture by force
but instead feels being part and parcel of the undertaking. With
the adequate funds being realized, the key goal of putting into

Obimakinde SO, Fatoki OS, Opeolu BO
Cape Peninsula University of Technology
Pharmaceuticals are applied to ensure optimal health in farm
animals and are majorly excreted in non-metabolised form in urine
and sometimes in faeces, from where they could get in contact
with various matrices like water, suspended solids, sediments
and soil. This work developed, optimized and applied analytical
method, based on ultrasonic extraction followed by solid phase
extraction prior to the eventual analysis by liquid chromatography
coupled with time of flight mass spectrometry with electron spray
ionization in the positive mode to determine veterinary pharmaceuticals in various solid matrices collected from an animal farm
and a commercial chicken slaughterhouse. After optimization of
different experimental variables that affect extraction of target
pharmaceuticals from spiked soil sample, a consensus strategy

Business Concessions For Voluntary Fundraising on
Health Risk Mitigation
Obware FO, Shikeche EA
Cooperative University of Kenya
Health risk in recent times has proved to and continuously
threaten the livelihood of the Mombasa city and its environs. This
intends to adversely affect tourism sector which is viewed as the
key economic driver in the area if measures to mitigate the same
is not urgently put into place. However, for the much desired
measures to be implemented, funds play an integral part.

place measures to mitigate Health risk within Mombasa will
be achieved easily .thereby enhancing an economic growth and
development in the area.

Noxious Effect of Exposure to Air Freshener on the
Hematological, Hemostatic and Male Reproductive
Function
Odinga T, Eze EM, Memoh P
Rivers State University
The quality of air is a major environmental health concern. This
is because the air we breathe directly affects our health, hence
the need to evaluate some substances which are seen as healthy
to the environment. This study investigated the effect of acute
exposure to air freshener on the hematological indices which is
a major health parameter, male reproductive hormones and also
some hemostatic indices. The animals were exposed to 62g of
gel air freshener for 28days at intervals of 0, 4, 8 and 12 hours
per day. Clotting time, Bleeding time, and Prothrombin time
were evaluated for hemostatic indices, Testosterone, luteinizing
hormone, and follicle-stimulating hormone for the male reproductive hormone, while the hematological parameters includes:
differential white cell count, white blood cell count, Packed cell
volume, Reticulocyte count, hemoglobin estimation, and the
platelet count. The results of the experimental research showed
a significant increase in the hemostatic indices when exposed to
air freshener for a longer time, the hematological parameters
also revealed varying difference increasingly when compared
with the control group and a decrease in the male reproductive
function was observed, with significance at P≤0.05. This suggests
that exposure to air freshener can alter the hematological and
hemostatic indices as well as the male reproductive function
adversely, which can be as a result of the presence of Volatile
Organic Compounds.

The Fungicide Azoxystrobin Modifies Aquatic
Decomposer-detritivore Interactions
Ogbeide C, Konschak M, Zubrod JP, Schulz R, Bundschuh M
University of Koblenz-Landau
Leaf-associated microbial decomposers and detritivorous macroinvertebrates (i.e., shredders) play an important role in leaf litter

breakdown in stream ecosystems providing energy and nutrient
for the aquatic food web. However, agricultural fungicides may
negatively affect shredders, via both waterborne and diet-related
effects. The latter include exposure to co-ingested fungicides
adsorbed to leaf litter and changes in leaf-associated microbial
community structure, which determines the leaves nutritional
quality for shredders. Negative implications of both effect pathways can result in changes in shredders’ energy processing and
their physiological fitness. With the aim of uncovering the relative
importance of the two pathways for their joint effect, we assessed
waterborne and dietary effects of the model fungicide azoxystrobin (15 ¬µg/L) on the key leaf shredder Gammarus fossarum
using a 2x2-factorial test design. Briefly, gammarids received
over the study duration of 24 days leaf material microbially conditioned in the presence or absence of 15 ¬µg azoxystrobin/L and
were at the same time cultured either in presence or absence of
the same stressor at the same concentration. Waterborne exposure significantly reduced leaf consumption (7%, p = 0.007) and
feces production (6%, p = 0.047) in comparison to the control. We,
however, observed a significant increase in feces production for
the diet-related effect pathway (-14%, p = 0.021). Thus, the results
show that fungicides indeed can cause bottom-up directed effects
through both pathways, while the relevance of these effects for
the physiology of the test species are still to be quantified.

Genotoxicity Assessment of the Water Soluble Fraction
of Crude Oil Using Allium cepa Chromosomal Assay
Ogbeide GE, Olorunfemi DI, Eriyamremu GE
Federal University
This study was carried out to investigate chromosomal aberration
in the roots tip of Allium cepa treated with the water soluble fraction (WSF) of crude oil. WSF was prepared according to standard
protocols. Macroscopic and Microscopic evaluation of Allium cepa
roots tip was carried out and the result obtained from the macroscopic evaluation after 96 hours showed a significant (P>0.05)
concentration dependent root growth inhibition. The microscopic evaluation was carried out using aceto-orcein squash
technique after exposing root tip cells for 48hrs at concentrations 0% for control, 0.05%, 0.1%, 0.5%, 1%, 5%, 10%, 25% and
50%. Chromosomal Aberration was shown at all concentrations,
Bridges, sticky, vigrant, Laggard and polar deviation were the

most observed, however the frequency of aberrant cells increased
as concentration increased considering statistical significance at
p>0.05 and this was showed through a reduction in the mitotic
index in a concentration-dependent order. This findings highlight
the possible genotoxicity of water soluble fraction of crude oil in
Allium cepa and this could serve as a model to investigate genotoxicity of water soluble fraction in organisms exposed to crude oil
contamination. This informs the need to mitigate and remediate
crude oil contamination.

Contaminants in African’s Mountain Tops; An
Understudied Scenario
Ogbeide O, Chukwuka AV, Otomo PV
University of the Free State and Afromountane Research Unit
Mountain catchments provide for the livelihood of more than half
of humankind and have become a key destination for tourist and
recreation activities globally. Mountain ecosystems are generally
considered to be more sensitive to the various impacts of the
Anthropogenic activities because they preferentially accumulate
contaminants carried by long-range atmospheric transport due to
cold trapping effect. For this reason, mountain regions may serve
as sentinels of change and provide ideal ecosystems for studying
climate and global change impacts on biodiversity. However
insufficient information on mountain ecosystems in certain parts
of the world limit a proper overview of such ecosystems. Here we
review information of the incidence, occurrence and distribution of
contaminants across environmental matrices including surfacewater, sediment and biota within the Afromontane region. We
attempt to focus on the relationship between climate profile, the
intensity of precipitation and the incidence pattern of contaminants reported for surface-water associated with the different
water towers. We assumed that the occurrence of contaminants
in surface-water was a reflection of contaminant-recharge from
precipitation and run-off from cold-trapping and melting respectively. Based on the reviewed literature, we recommend future
research to entail reconstructing the recent past of anthropogenic impact through sediment analyses, to focus efforts on
small, but highly productive waterbodies, and to collect data
on the occurrence and variability of microorganisms, biofilms,
plankton species and key species, such as amphibians due to
their bioindicator value for ecosystem health and water quality.
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This knowledge synthesis could be used as a basis to develop a
comprehensive framework of indicators to robustly inform policy
and decision making on current and future risks for ecosystem
health and well-being of Afromontane systems.

The Use of Behavioural Screening in Pollution Control:
Locomotion Response as a Sensitive Endpoint in Fish
and Invertebrates
Ogungbemi AO, Leuthold D, Teixido E, Van Gestel CA, Scholz S,
Küster E
Uni-Landau and UFZ Leipzig
Measurement of animal behavior is a widely accepted indicator
of toxicity. However, relatively less popular than other sub-lethal
endpoints such as reproduction and growth. Behavioral endpoints
are usually driven by a direct effect of neurotoxic chemicals
disrupting the nervous system or by an indirect effect of other
chemicals affecting other biological targets. Recently, methods
which measure effects on behavior are increasingly employed as
an ecologically relevant tool to detect pollution. These methods
offer increased sensitivity compared to lethality; increased ease
of measurement compared to reproduction and increased relevance for population effects compared to growth metrics. We
investigated the use of locomotion assessment for neurotoxicity
screening in the springtail Folsomia candida and the zebrafish
Danio rerio. F. candida (12 d old) were exposed to imidacloprid
in pore-water extracted from spiked soil to simulate pore-water
exposure scenario. Locomotion was assessed manually using a
light microscope to evaluate the activity level of the animals daily
for 33 d. D. rerio embryos (96 h post fertilization) were exposed
to imidacloprid in 96 well plates. Embryos were assessed in a
light−dark transition locomotor response (LMR) test after 24 h
of exposure using a ZebraBox monitoring enclosure (ViewPoint
Life Sciences, Lyon, France). Effect concentration (50% affected)
of 0.06 mg/kg soil was estimated for the locomotion activity of F.
candida and this was lower than lethal (LC50) and reproduction
(EC50) concentrations of 0.31 and 0.14 mg/kg soil, respectively.
D. rerio showed locomotion effects at 323 mg/L which is lower
than the LC50 of 1115 mg/L. Factor changes of 5.2 and 3.5 were
estimated for the difference in effect concentration between locomotion and lethality for F. candida and D. rerio respectively. These
results show that behavioral endpoints can be more sensitive
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than either lethal or reproduction effects and may be a good indicator of environmental pollution

Application of Morphology and Size-controlled Green
Synthesized Iron and Silver Nanoparticles in the
Remediation of Environmental Pollutants
Ohemeng PO, Dankyi E, Apalangya V, Darko S
University of Ghana,Legon
The growing concern for environmental sustainability, calls for
the adoption of ‘greener’ techniques for remediation purposes.
Application of green synthesized metal nanoparticles provides a
promising route in this context.
In the present study, we report a facile room temperature
synthesis of iron nanoparticles (FeNPs) and silver nanoparticles
(AgNPs) utilizing aqueous extract of Musa sp. (Plantain peels).
The extract serves as a reductant and capping agent owing to
the myriad of polyphenolic compounds present. Synthesized
nanoparticles were confirmed through visual inspection of colour
changes and by use of spectroscopic and microscopic techniques. Microstructurally, the synthesized iron nanoparticles
were uniform and cylindrically shaped with approximate diameter of about 100 nm and 80 nm in height. Based on UV-Vis data,
iron nanomaterials showed a maximum plasmon absorbance at
300 nm, typical of nanoscale iron. Similarly, the synthesized silver
nanoparticles exhibited a maximum plasmon absorbance at 450
nm, typical of nanoscale silver. However, the silver nanoparticles
showed mixed morphologies and were poly-crystalline. FT-IR
analysis indicated the presence of various functional groups
particularly hydroxyl present in Musa sp. peel extract which were
responsible for capping nanoparticles.
The synthesized nanomaterials exhibited good efficiency in the
degradation of some locally used dyes.

Guideline for Resilience Assessment of Smart Critical
Infrastructures
Øien K, Bodsberg L, Jovanovic A
SINTEF
The EU research project SmartResilience has developed a suit
of methods and tools for resilience assessment of smart critical
infrastructures (SCIs). The methods include a baseline resilience

level assessment performed periodically, a method for short-term
monitoring of resilience, a method for long-term resilience optimization, and a stress-test method. A corresponding integrated tool
consists of a dashboard, tools for each of the methods, and a resilience indicator database. The methods and tools are documented
in a user-friendly guideline with examples from drinking water
supply, industrial production, coal storage and an airport. The
baseline resilience assessment determines the resilience level of
one or more SCIs within an area, e.g. a city, for specific threats,
such as terror attack, cyber-attack and extreme weather. The
assessment is based on resilience indicators measuring selected
issues important for each of the five phases of the resilience cycle
defined in the project. The baseline resilience assessment will
reveal where improvements are most needed, and a multi-criteria
decision-making (MCDM) optimization method is used to select
optimal improvement measures. The effect of improvements and
other changes are trended by reapplying the baseline resilience
level assessment periodically, whereas short-term monitoring is
performed through a sub-set of rapidly changing indicators. The
baseline resilience assessment is an indirect measurement of
resilience, which does not consider the exact shape of the resilience curve, i.e. change in the functionality during an event. This
is complemented with a stress-test method, assessing the direct
effect on the resilience curve, given an extreme event (worst case
scenario), and comparing the results with one or more stress-test
criteria. The assessments can be adapted by the user, through
dynamic checklists in the integrated tool. The presentation will
focus on the structure and use of the guideline.

Sustainable Land Management and Agro-climatic Risk
Mitigation: Lessons from Smallholder Crop Farmers in
Southeast Nigeria
Okereke CO
Ebonyi State University
Sustainable land management is a knowledge-based procedure
that helps to integrate land, water, biodiversity, and environmental management (including input and output externalities) to
meet rising food and fibre demands while sustaining ecosystem
services and livelihoods. This study identified the sustainable land
management practices among farmers in Southeast Nigeria
and their determinants; analysed the effects of sustainable land

management practices on agro-climatic risk reduction and established the constraints to effective mitigation of agro-climatic risks
using sustainable land management options. Data for the study
were generated from field survey involving 216 smallholder farmers
who participated in the Fadama III project. Result showed that the
average adoption rate of recommended sustainable land management practices was below 50%. Some of the sustainable land
management practices were mulching, cover cropping, improved
fallow, minimum tillage and tree planting. These sustainable land
management practices were found to contribute significantly
to mitigating the effects of agro-climatic risks on the farming
activities of the respondents. The factors constraining the effective use of sustainable land management as risk management
options include high cost of input requirements, poor extension
services, unfavourable land tenure system and lack of access
to credit among others. Consequently, the study recommended
the mainstreaming issues of sustainable land management into
government’s agricultural support programmes.

Advanced Oxidation Treatment and Characterisation of
Nevirapine in Effluent from a Wastewater Treatment
Plant
Olabode GS, Somerset VS
Department of Chemistry, Cape Peninsula University of Technology,
South Africa
Emerging pollutants (EPs) are defined as substances that have
been detected, but which is not included in the routine monitoring
programmes at the EU or WHO level, and whose fate, behaviour
and ecotoxicity effects are not well understood. Pharmaceuticals
used in the treatment of HIV, known as anti-retrovirals, are
becoming prevalent and there is a need to quantify these pollutants and minimise any adverse effects to aquatic and human
health. Nevirapine (NVP) is commonly used in the anti-retroviral treatment of HIV infection. It is known as a non-nucleoside
reverse transcriptase inhibitor of the dipyridodiazepinone class,
commonly used to minimize viral resistance. This study reports
the advanced oxidation treatment, using selected oxidants, of
NVP in wastewater samples. Oxidation treatment was followed
by spectroscopic and chromatographic determination of NVP
concentrations which was found to range between 200 to 500
ng/L. Further evaluation of the impact of NVP on the aquatic
ecosystem was also considered and reported in this study.

Heavy Metals in Four Fish Species in Epe Lagoon, Lagos,
Nigeria
Olaifa FE, Osofisan KF
University of Ibadan
Fish provide quality protein and nutrients for man and livestock.
Heavy metals- mercury, cadmium, copper, cobalt, lead and zinc
are persistent and can accumulate in fish. This study was carried
out to assess the percentage abundance, condition factor, lengthweight relationships and concentrations of heavy metals in whole
fish, gills, kidney and liver of four fish species in Epe Lagoon,
Lagos State, Nigeria.
A total of 144 fish samples (34 each) for Gymnarchus niloticus,
Oreochromis niloticus, Synodontis spps and Mormyrus rume were
obtained randomly from the main landing site at Epe Lagoon and
tested for five heavy metals: Cadmium, Lead, Chromium, Cobalt
and Nickel. Data obtained were subjected to ANOVA at p <0.05.
Eleven fish species were identified, M. rume (75.8%, highest) and
Chrysichthys nigrodigitatus (7.5%, least) abundant. Nickel (10.49
± 3.36mg/kg) was the dominant heavy metal. Lead, Chromium,
Cobalt and Nickel were higher in the rainy season than dry
season. M. rume had the highest concentration of Pb in the whole
fish, kidney, liver and gills (0.121 ± 0.017mg/kg, 0.042 ± 0.007mg/
kg, 0.065 ± 0.004mg/kg and 0.047 ± 0.003mg/kg) compared to
other fish species. Cd and Ni in fish organs were higher than their
allowable limits. Bioaccumulation potential of the heavy metals
viz: Cr, Cd, Pb, Co, and Ni in whole fish, kidney, liver and gills of the
four fish species from Epe Lagoon was organ specific. Generally,
metal accumulation in organs of these species followed the
decreasing order whole fish > kidney > liver >gills. Regular monitoring and proper effluent disposal were recommended.

Biomonitoring, Physico-Chemical, and Biomarker
Evaluations of Abattoir Effluent Discharges into the
Ogun River from Kara Market, Ogun State, Nigeria, using
Clarias gariepinus
Olaniran EI, Sogbanmu TO
University of Lagos
The discharge of untreated effluents into aquatic ecosystems
poses potential adverse effects to aquatic organisms. In this
study, the physico-chemical characteristics of abattoir effluent

from Kara Cow Market, Ogun State, Nigeria, surface water and
sediments from the Ogun River were evaluated. Fish species and
macrobenthic fauna diversity in the river were also examined.
Acute toxicity and biochemical and histological studies were investigated in Clarias gariepinus exposed to sub-lethal concentrations
of the effluent over a period of 28 days. Effluent physico-chemical
parameters such as ammonia, conductivity, total dissolved solids,
and total suspended solids were higher than set limits. Total
polycyclic aromatic hydrocarbons (PAHs) in the effluent and sediment were 6.73 mg/L and 8.07 mg/kg, respectively. Tetracycline
(an antibiotic administered to the cows at the market) levels in
the effluent and surface water were 0.23 μg/mL and 0.85 μg/
mL, respectively. Fish species diversity was lower at the test site
compared to the reference site. Chironomus spp. and Tubifex
tubifex dominated the benthic assemblage at the test site. There
were significant changes (p < 0.05) in the biochemical indices but
no histological alterations in exposed C. gariepinus after 28 days.
The results demonstrate that the effluent poses potential risks to
the aquatic organisms and ecosystem services provided by the
river. We recommend that environmental regulatory agencies and
stakeholders should establish effluent and solid wastes management systems at the market to prevent environmental and public
health epidemics within the framework of the United Nations
Sustainable Development Goals 6 (clean water and sanitation)
and 14 (life below water).

Environmental Toxicity and Bio-nematicide from Waste
of Black Soap Local Processing Industry in South
Western Nigeria
Olatunji GA, Fabiyi OA
University of Ilorin
Black soap industry in Nigeria belongs to the small medium
scale industry that thrives well and contributes to the economic
empowerment and well being for rural women. Black soap
prepared from alkali liquor of cocoa pod and palm oil is regarded
as more amenable to the African skin than imported commercially available cosmetic soaps. The process of preparation is in
accord with the principle of green Chemistry. A lot of residual
black ash waste is produced in the process which accumulates
as huge heaps at the site of production. This residue is alkaline,
and run off during heavy downpour has the tendency to pollute
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underground water. The study carried out investigated conversion
of the waste to a bio-nematicide for the management of pests
of selected crops. The results obtained compared favourably with
those obtained when a conventional synthetic but environmentally unfriendly nematicide-carbofuran was applied. Therefore,
the bio-pesticide obtained by utilising the waste of the local soap
industry contributes to environmental protection, toxicity reduction, waste to wealth and ground water safety.

Regulatory Policies and Environmental Compromise In
Developing Nation: The Way Forward
Olawale O
Federal University Wukari
The role of various regulatory bodies in the control of food, drugs
and other consumables is a vital component of safeguarding the
health of the populace. However, a review of these activities shows
that there is a strong negative impact on the environment. This
work therefore evaluates the activities of some regulatory bodies
in Nigeria between the years 2000-2017. Some of the activities
examined include policy implementation and methods. Three
major bodies were examined; Standard organization of Nigeria
(SON), National agency for food administration and drug control
(NAFDAC) and Nigerian Drug and law enforcement agency
(NDLEA). Over 4000 reported cases were randomly selected
from online sources and print media. The result shows that open
incineration (75%) and shallow landfills (25%) are the common
methods used in disposing seized commodities. These activities
increased from year 2000 to 2017 but in 2017 we had the most
significant amount of destroyed products both in volume and in
cost of about 1.3 trillion naira. However, a total of 43 billion naira
goods were either burnt or buried in the soil. Similarly, it was also
observed that seized items were not sorted out neither were any
laboratory analysis carried out on these items before incinerating them to ascertain the specific elements present for guided
disposal action. Although the rate of boarder smuggling is on the
increase, continuous open burning and burying of seized items
may lead to future public health issues. We therefore conclude
that regulatory bodies in developing nation should balance policies, activities and environmental safety.
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Benthic Macroinvertebrate Community Distribution and
Water Quality Analysis of Benthic Communities in Oyo,
Nigeria
Olufolajimi AF
University of Nigeria Ivy Tech Community College
This research was carried out from March – May 2018. The benthic
macro-invertebrate samples were collected from six stations
(Kajola, Ogbomosho, Iwajowa, Igbo-ora, Lagelu and Orelope).
Three major phyla were represented in the study stretch. These
include Mollusca, Arthropda and Annelida. Three families and
three genera were represented. The most abundant group was
Annelida, the annelids accounted for 56% of the total abundance
during the study. A total of 9 species were collected from all
stations during the study period. Station 4 and 5 had the highest
number (5) of species abundance. From the month of March to
May the water temperature during the study ranged from 290C to
310C. The lowest Air Temperature recorded during the period of
study was (280C). Dissolved oxygen mean values had the lowest
value (3.2mg/l) in March which was recorded at Iseyin and highest
in April (4.9mg/l) which was recorded at Iwajowa. pH values
were approximately neutral during the period of study ranging
from 6.07-6.87, however the highest pH value recorded was at
Iwajowa. Salinity values were highest in April (24.4‰) at IDDO 1
while the lowest Salinity value was recorded at Orelope in April
2018 (3.5‰). The mean conductivity value in the water sample at
the different stations ranged from (6.53µS/cm) to (37.07µS/cm).
The highest conductivity value during the study was 39.1µS/cm
which was recorded at Kajola in April, 2018. The Biological Oxygen
Demand had its highest value in Febraury, 2018 (1300mg/L) and
the lowest value was recorded in July with a value of 1199.80mg/L.
In conclusion, among the factors that affected the abundance of
benthic macro-invertebrates biomass is also the fluctuations in
the physic-chemical parameters. The observed human activities
such as dumping of wastes in all study stations, sewage disposal,
fishing, sand mining and boat traffic in the study areas may also
have accounted for the low species diversity recorded in this study.

Aspects of Biology and Sex Distribution of Liza falcipinnis
in Ogun Lagoon
Olufolajimi EF
University of Nigeria and Ivy Tech Community College
Aspects of the biology of Sickle fin mullet, Liza falcipinnis were
investigated in Ogun lagoon. Liza falcipinnis is a commercially
valued fish species in Nigeria and West African sub-region. Its
importance lies in its fisheries especially in the creeks, estuaries
and lagoons. Of recently the catch per unit of effort of this and
other fishes have reduced drastically due to poor management
of the water resources. Overfishing, household and industrial
discharges, logging and dredging activities and other human activities are the contributory factors. One hundred (100) individuals
of his species were collected for sampling. The morphometric,
meristic and genetic data were collected from the fish. Length
frequency analysis and length-weight relationships (LWR) were
determined from the data. Sex ratio was also determined using
chi square test. The morphometric data ranged from 0.5-1cm for
Eye diameter,2-4cm for head length, Snout length was 1cm . The
fish ranged from 13-24cm TL and weighed between 20 and 96
g BW respectively. The Length weight relationship was LogW=1.182+2.518LogL(r=0.79) The species consisted of 65 males
and 35 females respectively. The overall sex ratio was 1:1.86 ,
Female:Male ratio. (X2 =9 >X2 1, 0.05 =3.84). The population was in
favour of males. There was a significant departure from the theoretical 1male:1female. The condition factor had an average value
of 1.84. In the present study, the morphometric measurements,
growth patterns, aspects of molecular biology of L. falcipinnis
were investigated for the purpose of providing biological data
as baseline data for carrying out further investigations on the
ecology of this species, and management and conservation of the
fisheries resources in Ogun lagoon.

Heavy Metal Accumulation In the Tissue of Doves and
Cattle Egrets from Three Locations in Lagos State
Omoyajowo IA
University of Lagos, Lagos State, Nigeria
Heavy metals have high density and are poisonous at low
concentration; they are introduced into the environment through
anthropogenic sources and natural sources. This study aim to
evaluate the activities of anti-oxidative enzymes and to determine

the histology alteration on the liver and kidney of mourning dove
(Zenaida macroura) and cattle egrets (Bubulcus ibis) which are
prone to environmental exposure to lead, chromium, zinc and
magnesium. A total of 12 juvenile Cattle egrets and mourning
doves were collected at random at Olusosun (dumpsite), Amuwo
Odofin (control site) and Ikorodu (industrial area). The birds were
sacrificed and dissected. Blood samples, kidneys, livers and intestinal tract biopsy were collected. Liver and kidney were examined
for histopathological alterations: level of metal was determined
in the blood and intestinal tract samples using AAS. The levels of
antioxidant enzymes were analyzed in the liver and blood samples.
Results showed a significant difference in the value of lead in the
three locations (P<0.05). Manganese and zinc had no significance
(P>0.05) and there was a significant difference between the value
of chromium found in mourning dove and the locations (P<0.05).
There was also no significant difference between the Reduced
glutathione Transferase (GSH) and Superoxide Dismutase (SOD)
(P>0.05), with Catalase (CAT) showing a significant difference in
the three locations (P<0.05) and Malondialdehyde (MDA) value in
the liver of mourning dove has a significant different between the
locations. Histopathological studies showed a high level of stress
in the liver and kidney of the bird. Therefore, these birds can be
used as indicators of environmental pollution.

An Investigation on the Boosters of the Tourism Sector
on Economic Development
Omulindi EO
Co-operative University of Kenya
Tourism is an important sector which highly contributes to the
economic development of a country. For a country to attain a high
tourists’ arrival rate, there is need to consider key aspects that
boost the tourism sector. These include the identification and
propagation of features that boast tourism for example unique
ecosystems, weather, historical sites, culture, religion and major
sporting events among others. This research aimed at determining the level of sustainability of tourism boosters. It was
discovered that many of the stakeholders were not aware of the
tourism boosters, did not participate in their propagation and very
limited funds were awarded to boost the tourism sector despite it
being looked upon as one of the engines for driving the economy
with the anticipated foreign revenue to be generated from large

numbers of tourists arrivals and spending. Notable was the
lack of clear coordinated efforts to maintain a clean and healthy
tourist environment leading to high levels of health risks that
deterred the promotion of the sector. Communities and stakeholder focus groups were engaged to determine tourism boosting
methods among those recommended included availing portions
of money raised from levying the sector to maintain and propagate the boasters. Also there was need for concessions awarding
for organizations that are tourism sector friendly and voluntary
participation advocacy for promotion of a clean and healthy environment for the tourism sector. It is hoped that these group of
stakeholders will continue to engage and participate actively in
the propagation of the tourism boosters for sustainable economic
development.

regarding safety testing of nanomaterials that help companies
develop a safety testing plan to meet regulatory standards.

Global Regulatory Requirements: Overview of
Nanomaterial Safety Testing

The new Handbook will be published in 2019. It will be composed
by 13 chapters, containing both basic of risk analysis and
emerging issues with case studies. The former contains introduction of concepts of risk assessment, management, and risk
communication. The latter contains risk analysis methodologies
and/or perspectives on chemical substances, finance, climate
change and NaTech, food safety, and emerging risks.

Ong KJ, Shatkin JA, Ede JD
Vireo Advisors
The regulatory requirements for registration and authorization
of nanomaterials are continually changing, and focus on ‘nanoforms’ is ever increasing. Defining ‘nano’ has been a challenge for
regulatory agencies around the world, impacting manufacturer,
supplier, and importer obligations and creating uncertainty. Some
regulatory agencies are requiring nano-specific information to
allow for assessment of safety, such as physicochemical property data and safety data to demonstrate that nanoforms have
the same biological effects as their conventional counterparts.
This presentation will give an overview of the updates on global
regulatory requirements for safety information as it pertains to
nanomaterials and some common application areas, including
industrial chemicals, food and feed, food contact materials,
paper and packaging, and cosmetics. There will be a comparison
of recent regulatory changes that directly affect nanomaterial
commercialization and safety testing, such as the US TSCA Nano
Reporting Rule and various National Nanomaterial Registries,
updates on regulatory definitions of ‘nano’, and the EU’s nanoform amendments to REACH, as well as an overview of some
major changes in other geographical markets. In addition, we
will highlight new research, guidance, and recommendations

Introduction of the Risk Analysis Handbook Edited by
SRA-Japan
Ono K, Maeda Y
National Institute of Advanced Industrial Science and Technology
SRA-Japan has been prepared for publishing a new-version
of Risk Analysis Handbook. The existing version, which was
published in 2006, has been required a revise. The reasons of
revise were 1) broadened field where risk analysis could cover
in the 21th century, 2) two big experiences; decline of economy
related to Lehman Brothers bankruptcy in 2008 and the Great
East Japan Earthquake in 2011.

The new Handbook will be expected to use as a textbook for
beginner of risk studies (college student, practitioner’s beginner
etc.). In the session, we would like to discuss perspective of risk
education, including how we cultivate risk analysis experts and we
use intellectual resources such as the Risk Analysis Handbook.

Indices of Ready-To-Eat Breakfast Product (RTE) for
Diabetics from Sorghum, African Yam Bean and Unripe
Plantain Flour Blends using a Bioassay
Onuh FA, Ani JC, Mbaeyi-Nwaoha IE
University Of Nigeria, Nsukka
Ready-to-eat breakfast cereals for diabetic patients are formulated from flours were produced from sorghum(S), African yam
bean(A) and unripe plantain(UP) and blended in 100:0:0, 65:30:5,
60:30:10, 55:30:15, 50:30:20 and 45:30:25 ratio of S:A:UP, respectively. The flour blends were evaluated for functional properties.
The products were evaluated for Glycemic index, hypoglycemic
and hypolipidemic potentials and effects on hematological parameters were evaluated using rat study as well as the microbial
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status. The results showed that the fasting blood glucose (fbg) of
the rats were significantly (p< 0.05) reduced after 3 weeks of treatment from 200 to 81.63 mg/dl. Rats fed sample SAUP5 (45:30:25)
had the lowest mean fbg value of 81.63 mg/ml. The cholesterol
level of rats fed sample SAUP5 (945:30:25) was reduced from
3.56 to 2.10 mg/dl, low density lipoprotein from 2.03 to 1.10 mg/
dl, triglycerides from 1.03 to 0.63 mg/dl and high density lipoprotein was increased from 0.47 to 0.97 mg/dl. Liver function of rats
fed sample SAUP4 (50:30:20) was reduced from 100 to 23 mg/dl,
for Aspartate aminotransferase (AST), 49 to 23 mg/dl for alanine
aminotransferase (ALT), and 33 to 19 mg/dl for alkaline phosphatase (ALP), respectively. The glycemic index ranged from 50 to 80
% with sample SAUP5 having the lowest value. Microbial count of
the RTE breakfast product ranged from 6.3 x 104 to 5.7 x 105 cfu/g
for bacteria count and 0.00 to 2.0 x 10 cfu/g for mould count.

PAH metabolite, in the post-shift urine samples of the 85% of the
children were 0.52±0.13µg/molCret vs 0.20±0.07µg/molCret while
urinary phenol concentrations were 14.26 ± 1.19 mg/L vs. 4.44 ±
1.12 mg/L respectively in exposed children when compared with
the control (children in primary schools far away from the abattoir). The buccal epithelial exfoliates showed that karyorrhexis
and condensed chromatin bodies were significantly higher in the
exposed children than in the control. The implications of these
results for the exposed children are discussed in the light of the
statement that “health is wealth”.

informed decisions. This model shows that consumption of
lead-contaminated food/water, at a particular concentration, may
have a deleterious effect on the cognitive function of children and
perhaps this has been responsible for the educational backwardness of some communities in Ebonyi State, having many of such
artisanal mining sites scattered all over the state.

Application of Predictive Toxicology in Modelling the
Impact of Consuming Lead-contaminated Vegetables
and Water on Cognitive Function of School Children

Emission of PAHs from Roasting of Animals’ Furs with
Used Tyres; Implication for Schools in the Vicinity of an
Abattoir in Nigeria

In this work we examined the impact of lead-contaminated food/
water intake on the cognitive function of school children whose
parents have lived in the lead (Pb) mining (artisanal) environment
for over 25years before they were born. This risk assessment
study adopted non intrusive, proactive assessment based on the
principle of predictive toxicology. The concentrations of Pb in water
resources and vegetable crops locally cultivated and consumed
by the community were analysed using AA-700 Shimadzu model
Atomic Adsorption Spectrophotometer. From the structured questionnaire administered to the community, estimated daily intake
(EDI) was obtained. The total target hazard quotients (THQs) for
lead for all the the vegetable crops put together were greater (>)
1 for the adults and children. The cognitive function of 120 school
children (aged 6-8 years) in this community was analysed using
Raven’s Standard Progressive Matrices and psychometrics. The
control experiment constitutes children from the neighbouring
community, where no mining activity of any type had occurred.
The data generated were analysed using (SPSS) version 21.0 and
results expressed as mean ± standard deviation of intelligent
quotient (IQ). Students’t-tests for independent samples for the
lead mining area and non mining area were used to compare the
means. A model based on predictive toxicology paradigm which
can show a relationship in the consumption of lead-contaminated food on cognitive function of children in an environment
polluted by lead mining activities was developed in other to make

Population growth and economic development are key issues in
the rapid changes in worldwide ecosystems. However pollution
impact may result in stressed freshwater resources and compromised food-producing ecosystem. Many scientists, including
those of us in SETAC, have been assessing the consequences
of ecosystem change in terms of economic growth and human
health. This presentation attempts to showcase some modelling
approach that may provide strong evidence of the impact of oil
pollution in the environment (Nigeria as a case study). The various
models we have built show, for example, that over some years,
environmental pollutions have changed natural ecosystems
more rapidly and extensively as exemplified in the World Bank
Report on the Niger Delta Regions of Nigeria. Many communities have been displaced from their farmlands due to “sterilization
of the land” by incessant oil spill incidents. The Owasa oil spill
is a classical example. The benefits of our ecosystems include
productive watersheds, climate regulation and genetic diversity.
All these benefits can be jeopardized by pollution, for example oil
spills, uncontrolled mining activities, pesticide use etc. Naturally
endowed ecosystem goods and services have been the ultimate
foundations of economic development and health, even though
this fundamental dependency may be indirect, displaced in
space and time, and therefore poorly recognized.A precautionary
approach to environmental protection is one of the most effective
way to protect and enhance health. Environmental modelling is
the answer to this management issue and is often used to justify
implementation of management alternatives because it is a
crucial component of the process that allows integration of monitoring data into an estimate of effective management imperative.
The models highlighted in this presentation may offer the possible

Onwurah AI, Okonkwo O
University of Nigeria, Enugu Campus, Enugu State, Nigeria
Roasting of slaughtered cows, goats and sheep/rams in many
abattoirs in Nigeria has become an everyday practice and this
has been viewed to have an economic advantage in terms of cost
and “recycling”. However, it has become obvious that this practice
releases particulate matter, volatile organic compounds (VOCs)
and hazardous air pollutants (HAPs) especially polycyclic aromatic
hydrocarbons (PAHs) into the environment. Research has shown
that these PAHs could trigger some health problems ranging
from respiratory irritation, cough, dermatitis, depressed immune
system and a decrease in lung function. This study was aimed at
evaluating the risk of exposure of primary school children whose
schools are located in close proximity to these abattoirs. The
study sought to determine the concentrations of some selected
EPA priority PAHs, particulate matter in ambient air in and around
the school environment, concentrations of some PAH metabolites
and some heavy metals in post-shift urine of selected primary
school children and control subjects. Lung function, cytogenetic
evaluation of DNA damage in buccal exfoliates and urinary phenol
of subjects were undertaken. Some of the results show that the
concentrations of 1-Hydroxypyrene (1-OHPyr) (µg/molCret), a
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Onwurah CN, Dike IC, Uzodinma U, Onwurah IN
University of Nigeria, Nsukka

Modelling Approaches for Impact Assessment and
Economic Valuation of Ecosystem Polluted by an Oil Spill
Onwurah I
University of Nigeria

mechanism to reach meaningful decision that is most likely to
have direct consequences in the economic costs of recovering soil
productivity and sustainable economy and human wellbeing.

Heavy Metal Concentration and Availability in Soil at the
Vicinity of Abandoned Gold Mine, Francistown, Botswana
Opaletswe KA, Hengari M, Manyiwa T, Ultra V
Faculty of Science, Botswana International University of Science and
technology
The Monarch gold mine in Francistown, Botswana has been abandoned for many years, and now being accessible to many people
and animals living around the area. Therefore, the assessment on
the extent of heavy metal contamination based on the total and
available form is vital in determining their potential impacts on
plants, animals and health of human beings in the vicinity. This
study was focused on the quantification of As, Pb, Mn, Cu and Zn.
The study area was divided into three sampling areas i.e. tailings
dam, near tailings dam and the river sediments. Samples were
analyzed for total concentration using acid digestion and bioavailable form by 1N ammonium acetate (pH=7) and water to estimate
the soluble fraction of these metals. Result revealed that total As
ranged from 62.07 to 4856.36mg/kg and samples from the vicinity
of the tailings dam were higher than the outside area and the
river sediments. Total Pb range from 25.72 to 437.10mg/kg, total
Mn from 40.85 to 1056.60mg/kg, Zn from 11.05 to 265.79mg/kg
and Cu from 9.19 to 532.00mg/kg. The extent of contamination
was assessed with reference to the critical value of earth’s crust
concentrations and almost all of the values surpassed the critical
concentration. The bioavailable portions of these heavy metals
account for about 0.001 to 13.7% of the total concentration with Pb
being the least available. From the average total concentrations,
the hotspot of the contamination is the abandoned tailings dam/
dumpsite. Containment of the dumpsite is necessary to prevent
accesses of grazing animals and prevent the possible food chain
contamination. Long term remediation strategies should be
implemented in the area.

Industrial Disposal of Liquid and Solid Waste Chemicals
Using Regulated Incineration Method
Oriaku TO, Iwogbemi A, Ibadin AA, Ehi-Douglas OM, Malgwi YH,
Udoassang M, Uwem I, Ukachi E
Nigerian Petroleum Development Company; Smithpac
Environmental Limited
In this work, a total of 77,456 litres of liquid chemical waste and
123,294 kilograms of solid chemical waste from the NPDC Warri
Field Office were treated using a high temperature rotary kiln
incinerator. Prior to commencement, pre-treatment analyses
were conducted to assess the physicochemical properties, oil
and grease, and heavy metal contents of the wastes. The wastes
were then sorted and segregated and solid chemicals were
blended with a small quantity of sludge while the liquid chemicals were pumped into a chemical tank before injection into
the rotary Kline incinerator. The incineration process involved
the dissociation of stable long chain compounds into smaller
compounds (CO, CO2, HF, HCl and H2) at operating temperatures
between 1000oC-2000oC. Air pollution control systems were
also employed to reduce the concentration of pollutants present
in the flue gases to level below the applicable emission standards. After incineration, post treatment analyses conducted on
the residue revealed the levels of total hydrocarbon (THC), Total
petroleum hydrocarbon (TPH), polyaromatic hydrocarbons (PAH)
and BTEX to be less than 0.1% which is far below the limits set by
the Department of Petroleum Resources (DPR). Leachate analysis was also conducted on the residue (ash) vis-à-vis the testing
criteria for re-useable materials and the levels of heavy metals
and oil and grease content were far below the specified limits,
although moisture content was shown to be above limit (>50%).
The residue (ash) was managed by fixation using approved
sand:cement:ash ratio mix and cast into moulds for use

The Effects of Land-use on Raw Downstream Water used
for Drinking Water Production
Osman-Latib A, Bezuidenhout CC
North West University, National Research Foundation
Water in South Africa is an essential resource in the functioning
of natural life and for sustainable living. The quality of water is
declining as water bodies become a reservoir for a variety of
pollutants. This is evident in antibiotic resistant microorganisms

(ARM) which are becoming ubiquitous in waters associated with
agricultural and other wastewater systems. The prominence of
resistant genes and ARM’s has therefore become a contaminant
of emerging concern (CEC). The aim of this study was thus to
determine the impact of land-use on raw water used for drinking
water production, which took into account the dispersal of antibiotic resistant microorganisms. Water collected from a river
system in the North West was subjected to susceptibility tests
using the Kirby-Bauer method. From the 43 samples, resistance
was identified to ampicillin, trimethoprim and cephalothin more
than antibiotics from the flouroquinolone, aminoglycoside and
macrolide classes. It was also evident that the distribution of
resistant organisms were fairly even, however, organisms isolated
further upstream showed greater resistance to ampicillin (20%
more than all downstream sites), in addition, to this upstream
isolates had a higher intermediary susceptibility to all antibiotics
(11 total) compared to sites downstream (S3=1;S2=9;S1=7) The
organisms that had an antibiotic resistant profile larger than 3
were selected for molecular tests. These organisms were identified as Acinetobacter, Flavobacterium, Hafnia and Bacillus sp.
(50% of isolates). This indicates that Bacillus, which is found on
nearly all surfaces, is becoming more resistant to antibiotics such
as trimethoprim and penicillins which are largely used in medical
practices. This is important to consider as these resistant bacteria
were identified in raw water used for drinking water, therefore if
the water treatment facility does not effectively remove these
organisms, it could pose a threat to public health.

Chlorophyll as a Biomarker for Evaluating the Impact
of Hydrocarbons on Soil Ecosystem and Hence Soil
Productivity
Osuji CA, Ubani CS, Anosike CA, Onwurah INE
Biochemistry Department University of Nigeria, Nsukka
Toxic levels of hydrocarbons affect a variety of processes in the
soil environment. Soil is a key constituent of natural ecosystems because environmental sustainability depends largely on
a balanced soil ecosystem. Destroying soil is corresponding to
destroying the self-renewing capacity of the earth. When soil is
polluted, the ecosystem is altered, and agricultural activities are
affected. Chlorophyll is a pigment that gives plant their characteristic green color. The quantity of chlorophyll per unit area is
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an indication of photosynthetic capacity and productivity of a
plant. The amount of chlorophyll in leaf tissue is influenced by
nutritional availability and environmental stress. This study investigated the impact of hydrocarbons on the chlorophyll content
of Soybean (Glycine max (L)) plant and hence on soil and plant
productivity. Spent engine oil was used to achieve an artificial
contamination at varying concentrations (0, 1, 5, 10, 15, 20, 25, 30,
and 50 g/kgsoil). The contaminated soil samples were allowed to
settle for 5 days, and seedlings of the test plant were grown thereafter and monitored for 28 days. The result of the study showed
that hydrocarbons has an adverse effect on the plant chlorophyll
content. The highest total chlorophyll content (1.112mg/g) was
recorded in the control soil and this decreased (p<0.05) appreciably to (0.631mg/g) in the maximum concentration of SEO
contaminated soil. The decrease in chlorophyll content was well
correlated with the increase in levels of pollution. Other plant
growth and biochemical parameters were significantly affected by
hydrocarbons. This study presents scientific evidence that plants
growing in areas contaminated by hydrocarbon may have significantly lower levels of chlorophyll content due to vegetation stress
and hence, crop productivity may thus be hampered.

Antioxidant Enzymes and Lipid Peroxidation as
Biomakers of Hydrocarbon-Induced Stress in
Earthworms
Osuji CA, Ubani CS, Anosike CA, Onwurah INE
University of Nigeria, Nsukka
Toxic levels of hydrocarbons affect a variety of processes in soil
organisms (earthworms). One of the major consequences of this
is the enhanced production of reactive oxygen species (ROS), an
indicator of damaged cells in living organisms. Accumulation
of ROS may be the consequence of disruption of the balance
between their production and the antioxidative system activity
comprising of enzymic antioxidants such as catalase (CAT), and
superoxide dismutases (SOD). This study investigated hydrocarbon-induced stress in earthworm using antioxidant enzymes and
lipid peroxidation as biomarkers. Soil contamination was simulated in a pot experiment, using spent engine oil (SEO) at different
concentrations (0, 10, 20, 30 and 50g) to 1.5kg of soil each.
Lipid peroxidation, CAT and SOD activities were monitored after
14days and 28days of exposure. SOD and CAT activities increased
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significantly (p<0.05) in a concentration dependent manner at day
14 of exposure when compared with the control. These antioxidant enzyme activities decreased appreciably after 28days to all
applied doses from 15.25-10.30U/mg and 13.23 - 6.14µm/mg, for
SOD and CAT respectively. Lipid peroxidation, did show significant variations in a dose dependent manner, depicting more of
oxidative stress when compared to control worms. This study
demonstrated the sensitivity of earthworm as good candidate for
hydrocarbon contamination. The result of this study showed SOD
and CAT activities to be induced by spent engine oil contamination and suggests that integration of biochemical biomarkers, can
serve as useful tools in environmental monitoring.

Contamination in Our Packaged Water: Scoping Study of
Ilara-Mokin water
Osuolale O
Private University
Background: Package water has become sole source of potable
drinking water in Nigeria, given the failed piped water system.
The presence of bacteria in packaged water can be a deleterious
one, especially coliform contamination. This study evaluated the
bacteriological profile of 10 different brands of packaged water
split between sachet and plastic bottled water.
Methods: The water samples were filtered in a membrane filter
through a filter paper of pore size (0.45µm), and inoculated
into the prepared sterile culture plates, and incubated using
Mac-Conkey (MAC) and Salmonella/Shigella Agar (SSA) at 37°C.
Biochemical tests were also carried out to confirm the presence
of these coliforms.
Results: The bacteria count for the bottled water samples range
from 1-112 cfu/100 ml for MAC and 1-61 cfu/100 ml for SSA.
The pH for the water samples range from 6.90-6.98. While the
bacteria count for the Sachet water samples range from 1- 232
cfu/100 ml for MAC and 2-206 cfu/100ml for SSA, and the sachet
water had a pH that value ranged from 5.0 - 8.5.
The results of the biochemical test and morphological characterization revealed the presence of one or more coliform, however,
the isolates that were suspected to be more prevalent in both
the sachet and bottled water samples were Escherichia coli, and
Pseudomonas spp. While Klebsiella spp., was found in some of

the bottle samples, Aeromonas spp. and Enterococcus spp. were
found in the sachet water samples.
Conclusion: There is lack of adequate monitoring system to check
the activities of the package water producers as many are profit
driven then quality and safety of their products. Many of the water
samples tested contained one form of bacteria contamination.
Which exposes the ignorant consumers to drinking contaminated
water. Our study shows the extent of contamination in packaged
water from Ondo State, Nigeria, which could be as a result of the
use of polluted water sources, and poor hygiene. There is therefore need for proper monitoring of packaged water products.

Examining the Effects of Health Risk on Tourism Industry
in Mombasa County, Kenya
Otieno A
Cooperative University
Kenya has a lot of tourist attractions in the coastal region. The
rising health risk in the area has been rapidly affecting the sector.
Registered risks were like diseases and also waste mismanagement, deficiencies related to accommodation facilities, noise
problem, Problems related to food sanitation, conditions of food
stuff, sanitation of public facilities, as well as risks that may arise
on the roads, beaches and also hotels with poor hygiene and sanitation. Other attributes like poor vector control, may also increase
the risk that travelers will be exposed to local infections. An
expansion in the overall global tourism market has contributed
significantly to the spread of infectious diseases, for instance,
international travel is vast, rapid, on the rise, and a significant risk
factor for infectious disease emergence. This paper investigated
the degree and nature of health risk in the tourism sector. On
the same note, it focused on highlighting the impact of significant infectious diseases that can pose a risk to tourists. This was
informed by the extent of previous infectious diseases by day
mosquitoes like “Chikungunya” that infected 40% and “Dengu
fever” 45% of residents according to Ministry of health records
Mombasa County (2018). Chikungunya virus, an alpha virus first
isolated in Africa in 1952, is a mosquito-transmitted virus that
was recently carried by travelers to geographically disparate
regions on different continents. Recent outbreaks of chikungunya
virus infection originated in Kenya in 2004 and spread widely to
other countries along the Indian Ocean belt. The reoccurrence of

the same was then witnessed in Kenya Coastal region early 2018.
On the other hand, Dengue virus, a flavivirus was majorly spread
by interactions of travel, movement of goods, and translocation of
infectious disease.

Health Risk Assessment of Heavy Metals In Canned Meat
Products
Otitoju GTO, Otitoju O, Makilolo OM
Federal University Wukari Taraba State
In this study, five heavy metals of public health importance
were determined in canned meats commonly consumed in
Nigeria using Atomic Absorption Spectrophotometer (AAS).
Eleven brands of canned meats were collected from major
markets in Enugu, Nigeria and were analysed in triplicates for
the heavy metal Arsenic (As), Cadmium (Cd), Chromium (Cr),
Lead (Pb) and Mercury (Hg). The results obtained in dry weight
showed that Pb values ranged from (0.56mg/kg-0.13mg/kg), As
(1.46mg/kg-0.55mg/kg), Cd (0.82mg/kg-0.43mg/kg), Cr (0.39mg/
kg-0.10mg/kg) and Hg was not detectable in any of the samples.
It was observed that the concentration of Pb, As, Cd and Cr in
the canned meat samples were higher when compared to the
Provisional Tolerable Weekly Intake recommended by FAO/WHO
with As and Cd having higher means than Pb and Cr. Also, based
on an individual percentage level of exposure, results showed that
As and Cd had higher percentages when compared to Pb and Cr.
Estimated average daily intake and target hazard quotient (THQ)
were also calculated and the ranges obtained for samples 1-11
for Pb (8.26-1.92), As (11.9-22.56), Cd (4.24-2.22), Cr (3.44-0.01)
were greater than 1 with exception only seen in samples 8-11 for
chromium (Cr) with As having the highest values. Food contamination may therefore, not necessarily be linked with the canning
materials. It may however, be associated to the source of the
products or other environmental factors. These reported levels
therefore calls for concern both on the part of the Government
and Nutrition educators with immediate solutions to help eradicate this problem.

Behavioural and Biochemical Changes in Wistar Albino
Rats Exposed to Different Brands of Vulcanizer Solutions
Otitoju O, Ayantse M, Yakubu OJ
Federal University Wukari Taraba State
Volatile solvents are liquids that vapourize at room temperature
and are found in a multitude of inexpensive, easily available products used for common household and industrial purposes. There
is an increased abuse of inhalants (Vulcanizer solution) among
the youths in Nigeria for the purpose of mind-alteration or getting
high. The lack of proper labelling may result in the adulteration of
these substances which could also be dangerous to the health of
the sniffers. The objectives of this research was to subject Wistar
albino rats to different brands of vulcanizer solutions to investigate the possible effects these solutions have on behaviour and
changes in the concentrations of some liver function enzymes.
The study found that only alanine aminotransferase (ALT) was
significantly increased (p<0.05) and changes in behaviours
on exposure to Miliki diamond (MD) solutions were observed.
However ALT, a more specific enzyme for the detection of hepatotoxicity significantly increased compared to the control. Changes
in behaviour ranging from aggression, spasm, rough fur and
prolong calmness were observed. Therefore, sniffers of vulcanizer solutions may be highly susceptible to various diseases of
the liver and other organs, and this may contribute enormously to
the prevalent of liver diseases as being recently reported.

Application of Green Synthesized Copper Nanoparticles
as Potentially More Efficient Antifungal Agents
Owusu R, Wiafe-Kwagyan M, Dankyi E
University of Ghana
Copper is one of the most widely used antifungal agents in organic
farming worldwide. In cocoa farming in Ghana, copper-based
fungicides are the predominant chemicals approved for the control
of black pod disease, a devastating fungal disease caused by
Phytophthora palmivora and Phytophthora megakarya. However,
the excessive usage coupled with the non-biodegradable nature
of copper is a major cause for environment concern. This study
explored the use of a simple, cost effective and green approach
in synthesising and applying nano-copper as an improved alternative to conventional copper fungicides. The nanoparticles take
advantage of their smaller sizes, increased surface area, and

higher surface-to-volume ratio thereby improving activity, efficiency and toxicity to target pest. Copper nanoparticles were
synthesized using extracts of diverse local plant materials with
known fungal activity, to explore possible synergies. Synthesized
nanoparticles were characterised using UV-Visible spectroscopy,
x-ray diffraction spectroscopy and scanning electron microscopy.
Microbial studies showed a clear correlation between size and
morphology with antifungal activity under laboratory conditions.
The findings suggest considerably improved activity of synthesized nanoparticles presenting a huge potential for their use as
more efficient antifungal agents.

Analysis of the Current European Liability and Insurance
Frameworks for Automated Vehicles Based on Case
Study of Germany and the UK
Pütz FP
University of Limerick
In the European Union, basically two different approaches in the
legal allocation of liability for road traffic accidents can be distinguished. As fault-based liability systems (e.g. in the UK) apply
liability mainly based on the fault of the (human) driver, strict
liability systems (e.g. in Germany) regularly assign liability to the
owner of a vehicle regardless of individual own fault. Reflecting
these different legal approaches to automated driving vehicles,
different questions and potential shortcomings arise. Stating this,
especially liability systems which today are mainly based on the
fault of a human driver show to be incomplete in an era where
fault of a human driver is successively decreasing in relevance.
By contrast, strict-liability systems indeed are generally suitable to ensure adequate level of third-party claimant protection.
Nevertheless, they potentially inhibit a reasonable and adequate
allocation of liability costs due to barriers hindering the shift of
liability costs to manufacturers. In particular, the ability and
motivation of motor insurers to conduct regress claims against
manufacturers is limited due to a lack of required know-how and
because a market-wide conduction of subrogation claims would
erode the business of motor insurance. Also, exclusions in the
European product liability framework hinder a shift of liability
costs. Stating this, proactive and foresighted approaches of legal
bodies are also required from the perspective of stakeholders on
a business side. In particular, insurers are acutely sensitive to the
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allocation of road traffic liability as motor insurance represents
the highest share of total non-life insurance premium volume.
In addition, an increasing automation of vehicles promotes the
requirement of a higher convergence of European liability systems
to promote the development of technology by simplifying the legal
environment in which manufacturers are operating.

Wastewater Epidemiology as a Rapid Tool for
Understanding Community Drug Use Patterns
Pagsuyoin SA, Bello D, Luo J, Zhang J
University of Massachusetts Lowell
Illicit drug use is now a global crisis; consumption has grown
at an alarming level and now exceeds 250 million people. This
trend is more pronounced in the United States, where the current
opioids crisis claims approximately 33,000 annual overdose fatalities. Recreational marijuana has also been recently legalized in
several states. These recent developments, as well as the rising
cost of healthcare, necessitate the re-evaluation of programs for
drug use control, specifically in strengthening their capacity to
assist communities in recovering from, mitigating, or averting a
drug use crisis. There is an urgent need for innovative tools for
continuous monitoring that can guide policies for optimizing (or
reallocating) health services while considering the limited availability of resources. As new and more complex illicit drugs emerge
in the market, policymakers need access to reliable information
that can help them understand drug use behavior in at-risk
populations, and timely develop an effective course of action. The
present research proposes a less invasive but rapid monitoring
methodology – a combined data-driven geospatial predictive
modeling and an emerging science called “wastewater epidemiology” – to examine spatio-temporal illicit drug consumption
trends and hotspots in a community. Results are represented for
a bi-weekly year-long monitoring study conducted in a small town
in Northeast US where cyclic demographic shifts occur within the
year. The study generates a near real-time information on the
temporal evolution of drug use in different parts of the community. Results allow us to characterize and assess the extent of the
drug use problem in the study area. Findings can guide in developing more robust programs for addressing illicit drug use in
targeted populations, for example, active information campaigns
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or counseling for at-risk populations (e.g., student-age) or in the
workplace.

Resilience Modelling for Improved Nuclear Safety
Patelli E, Ferson S, George-Williams H
University of Liverpool
With increased nuclear safety requirements and new emerging
threats there is the need for a step change in the safety philosophy employed to satisfy them. Resilience engineering offers an
alternative to the traditionally employed risk analysis methods to
support this ambition. Generally, traditional risk analysis methods
such as probabilistic safety assessment minimise the risk by
reducing the likelihood of a specific event to a very small value
that might be difficult if not impossible to proof. For instance, the
core damage frequency in a nuclear reactor shall be smaller than
1 over 10 million.
Conditional on the occurrence of an event, the consequences are
also characterized by a probability distribution over their severity.
Resilient analysis on the other end minimise the possible consequences of a specific event (threat) and it does not rely on the
estimation of such small probability of occurrence. In other
words, resilience analysis assures that nuclear systems will withstand threats such as extreme weather conditions, human errors,
physical and cyber attacks. It goes beyond the traditional risk
management allowing accounting for uncertainty and change,
In contrast to risk (a measure of losses), resilience is an enriched
property of a system showing the capability to withstand or
rapidly recover form disruptive events. On the other end, resilience requirements might be difficult to meet, since they required
the capacity of the system to adapt and response to change
and threats which allows it to continue operations under safety
condition.
This work discuss the advantages of resilience modelling in the
context of nuclear safety.

Science Communication: Thinking Globally and Acting
Locally
Paulik LB
Maul Foster & Alongi, Inc.
Effective science communication is becoming increasingly
important in the modern age of technology and politicized
science. Scientists are trained to talk about science with other
scientists but are often now trained to talk about science with
anyone else. This disparity creates a troubling communication
gap between scientists and non-scientists. When scientists can’t,
or don’t, communicate about their work and why it’s important,
their work is taken less seriously by the public. When public
opinion doesn’t prioritize science, there is less financial support
for scientific research and scientific progress is hindered.
Limiting the audience that learns about research advances also
limits the impact those findings can have. During graduate school
I participated in community-engaged research projects in which I
talked directly with community members about my research and
how its findings might impact their lives. Through these interactions I experienced first-hand some of the reasons that scientists
don’t always communicate with the public about their work: it is
challenging, there is minimal guidance, and outreach-specific
financial support is often limited or nonexistent.If more environmental scientists prioritize seeking connections like these in their
communities then the public will gain more trust in mainstream
scientific thought. Collectively, these efforts will encourage
our society to devote more resources to solving environmental
science problems on national and global scales.

A Multi-criteria Model of Shipping Impacts on the Arctic
Environment
Pelot RP, Schmitz P, Dawson J, Joyce J
Dalhousie University, The University of Ottawa
The Inuit of Northern Canada rely on the marine and coastal
ecosystem for many purposes, including hunting and fishing,
transportation, and cultural activities. Maritime shipping provides
essential services to these Arctic coastal communities such as
food, medicine and fuel supplies, but also engenders impacts on
the environment, which can hinder the local inhabitants’ traditional activities. Research, government studies, and regulations
are generally focused on one type of hazard, such as noise from

ships, potential oil spills, or inadvertent introduction of invasive
species, but the concern of course involves the aggregated and
cumulative impacts of all such environmental pressures. Thus
a model that represents the combined risk from multiple shipsource environmental hazards serves to identify hotspots within
the geographic scope of interest. The hotspot identification is
useful to help guide risk mitigation strategies, which can be driven
by the northern government agencies, germane federal authorities such as Transport Canada or the Canadian Coast Guard, and/
or shipping industry managers.
The hotspots are derived from a weighted aggregation of the risk
level for each hazard to a set of key receptors (marine mammals,
fish stocks, benthic habitat, sensitive shorelines) within each cell
of the gridded area of interest. The risk level for each hazard
is related to the nature of that disturbance, the likelihood and
degree of impact on the chosen receptors, and the vulnerability of
those receptors to each hazard type. The model relies on a highly
diverse set of (generally sparse) data on the Arctic environment,
and incommensurable scientific studies on each environmentally
susceptible factor, thus the outcome is useful for strategic planning of maritime shipping activity across the region, but not for
treating local specific impacts.

The Role of Networks in Health Risk Reduction
Perez Arredondo AM
Center for Development Research
Health risks are increasingly threatening the welfare of households in urban areas, and the economic effects of sickness
carry consequences on the dwellers’ resilience capacities. From
the policy side, the general trend has been towards promoting
publically founded formal health insurance to provide financial
protection. However, the demand for health insurance products is
less than expected and the scholarship has not been able to solve
satisfactorily the puzzle of scant demand.
A strategy for analyzing the uptake of health insurance is
accounting for network effects, given that the social connections
offer in many cases the only means of protection over health and
consumption shocks. Furthermore, the complexity of understanding the way in which customary risk pooling arrangements
mediated by social networks contribute to the formalization of
insurance can be only addressed by unraveling the way on which

the human-animal-environment interface shape risks and affect
behavior, and by acknowledging the boundaries of the different
coping strategies used.
The aim of this research is to detect the influence of social
networks on the individual household choices in terms of risk
exposure, participation in formal and informal insurance, and the
consequences of those in food security and resilience. Our study
site is the Accra Metropolitan Area, which is experiencing a rapid
urbanization dynamic, increasing health risks, increasing urban
poverty, and changing food systems occurring along with demographic and epidemiological transitions. The methodology relies
on a series of probit models for each coping response, to identify
the health risks and responses to specific shocks. Further, using
Aggregated Relational Data to recover parameters of a general
network formation model, the distribution of the network and
centrality measures can be identified.

Endocrine Disrupting Effects of Public Swimming Pool
Water
Pieters R, Horn S, Joubert S, Sepato TT, Gerber E
North-West University
Pharmaceuticals and personal care products are known to have
unintended biological effects such as endocrine disruption. In this
study the hormone-mimicking effects of personal care products
present in swimming pool water were investigated using effectsbased in vitro assays. Not only would the pool water contain
products such as sunscreens and beauty products that washed
off the surface of the swimmer’s body, but also small amounts
of pharmaceuticals in bodily excretions. These compounds would
mix with added disinfectants and their by-products already present
in the water. Swimming pool water was sampled before and after
people spent the day in the water as well as back-washed water,
and source water of the pools. The water was extracted with
automated solid-phase-extraction and the target compounds
eluted from the solid phase with ethanol. One litre of water was
concentrated 2 000 times. The extracts were serially diluted and
dosed on three different reporter-gene cell-lines. These celllines had been genetically modified to produce light in the event
of successful binding of a compound to their respective hormonal
receptors. The H4IIE-luc cells have the aryl hydrocarbon receptor
(AhR) which amongst other activities, expresses the detoxification

P450 enzymes; the androgen receptor (AR) of the MDA-kb2 cells
was employed to test for (anti-)androgenicity; and the T47DKbluc
semi-quantified (anti-)oestrogenicity with its oestrogen receptor
(ER). There was no quantifiable AhR-activity in any of the pool
water and a single end-of-the-day pool sample had quantifiable
AR activation of 0.02±0.002 ng/L testosterone-equivalents. It
might have been higher if the extract was not also cytotoxic. A
number of samples had quantifiable ER activation ranging from
0.041±0.002 to 1.013±0.205 ng/L oestrogen-equivalents, but none
of them exceeded the international drinking water bio-assay
derived trigger value of 3.8 ng/L.

Scorecard Brazil: The Search for the Resilience of Campo
Largo, Paraná
Pinheiro EG, Ferentz LMS, Stringari D
University Center for Studies and Research on Disasters
The growth of cities, associated with climatic events and situations of social vulnerability, has resulted in negative consequences
for municipalities. In order to search for a development with risk
reduction strategies, the construction of the Disaster Resilience
Scorecard for Cities was carried out. Its structure is based on the
ten steps for the construction of Resilient Cities (UNISDR 2010
campaign) and the service to the Sendai Framework for risk
management (preventive) and not only disaster management
(response). In this context, the municipality of Campo Largo began
its commitment to the campaign in 2015, having faced its worst
disaster (hail storm) in 2014. The municipality is located in the
state of Paraná, Brazil, and together with the Center for Studies
and Research on Disasters (CEPED-PR), has been building
its new structure in the face of resilience. For this, the steps of
joining the campaign, creation of the resilience committee and
inclusion of the municipal profile in PreventionWeb were carried
out. For the self-evaluation, there were face-to-face meetings with several secretariats, as well as an event for the local
community. The application of the Scorecard took from April to
May 2018 to be completed, resulting in only 24% of the expected
to be considered a resilient city. Among the biggest challenges is
Step 4 (seek for resilient urban development), which did not reach
any score. Although the self-assessment is well below expectations, it should be noted that this was the first action that the
municipality developed in this aspect. From this moment on, it will
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be possible to define goals, deadlines and responsibilities with the
involvement of the different sectors, thus building the register of
actions and projects that will help in the conception of each of the
steps for the creation of the municipal resilience plan.

The Municipal Directors Plans as a Result of the
Intersection Between a Brazilian Urban Policy and a
National Policy of Civil Defense and Protection
Pinheiro EG, Simiano LF, Ferentz LMS, Fonseca MN, Stringari D
University Centre for Studies and Research on Disaster
The intersection of public policy is often one of the most obvious
failures of a number of attempts to address broad issues from
the insistence on treating compartmentalized sector, contrary
to the logic required by some specific issues such as disasters.
Recently, the federal law that created the National Policy for the
Protection and Civil Defence went further, and ended up creating
a precedent transversality to make changes in the City Statute,
regulator of the articles contained in the Constitution of the
Federative Republic of Brazil that deal with the Brazilian Urban
Policy . The Municipal Master Plans, famous urban management
tools now, by law, need to take into account aspects that characterize the integration of disaster risk variable where it could never
be absent - and was - in defining the use and occupation of urban
and rural land, the zoning laws and others that constitute the
group as a whole. What aspects were modified, how they present
themselves and the consequences for cities contain the approach
intended by this article that is guided through the analysis of those
policies, legislation and compulsoriness resulting therefrom, as
well as the length of the critical approach that resulted in this late
but still celebrated, the intersection of public policy. The expectation is focused on providing subsidies to the reformulation of
the Terms of Reference which shall guide the revisions provided
by law for existing plans, beyond the need to implement this
powerful management tool for urban municipalities recognized
holders of areas considered susceptible to certain types disaster.
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An Assesment Human Exposureto DDT via Inhalation
and Ingestion in Indoor Residual Spray Areas

An Assesment of the Movement and Distribution of DDT
In Air

Pisa L, Bouwman H
Marondera University of Agricultural Sciences and Techonlogy and
North West University

Pisa LS, Bouwman H
North- West University and Marondera Univeristy of Agricultural
Sciences

Human exposure to Dichlorodiphenyltrichloroethane (DDT) from
Indoor Residual Spray (IRS) is during malaria control associated
with adverse health implications such as cancer and endocrine
disruption. Studies have linked DDT exposure with possible
disruption in semen quality, menstruation duration, lactation, and
gestational length. Exposure can be through 3 main pathways,
inhalation, dermal contact or ingestion of contaminated food.
A study to assess exposure of humans in an IRS area through
inhalation and ingestion was conducted in Limpopo Province,
South Africa. Samples were collected from air and food (chicken
(chicken fat and muscle tissue) water, vegetables) from sprayed
and non-sprayed huts. A total of 30 huts x 7 sampling intervals
i.e. 210 PUF air samples were collected from both sprayed huts
and non-sprayed. 12 chicken, water and vegetables samples were
collected from sprayed and another 12 from non-sprayed villages.
Prediction models were then used to assess the concentrations of
DDT villages were likely to absorb through the two pathways and
different stages of exposure. Water samples from both villages
showed no concentrations of DDT isomers. Statistical analysis
using Minitab 17 version 17.1.0.0 2013, show that villages in IRS
areas were exposed to a significantly high levels of DDT isomers
through both ingestions of chickens and vegetables and inhalation through-out the different sampling periods P-Value = 0.036
and P-Value = 0.021 respectively. Exposure through ingestion
sprayed areas was 15 181 µg/year compared to 65 µg/kg in the
non-sprayed village. Inhalation in sprayed villages contributed to
an exposure 11 928 µg/year in sprayed areas versus 794 µg/year in
non-sprayed villages. It therefore shows that people in IRS areas
are at a great risk of DDT exposure. There is need to limit human
exposure through these pathways by avoiding food contamination
and permitting good air circulation in sprayed huts.

Persistent organic pollutants are toxic compounds of major
concern because of their persistence, long range transport
potential, and bio-accumulation. Exposure to these compounds
has been linked to endocrine disruption, reproductive and
immune dysfunction, brain and nervous system disorders, developmental disorders and cancer. Dichlorodiphenyltrichloroethane
(DDT) is one such compound and is used in South Africa for
Indoor Residual Spray (IRS) in malaria control. An assessment of
the level of DDT in air using passive air samples with polyurethane foam (PUF) filters was conducted. This project aimed to
monitor the seasonal trends of DDT in South Africa in support
of Article 16 on the Stockholm Convention. PUF samples from
a 520 km west-east transect from Vanderbijl Park (urban industrial), Barberspan (rural agricultural), to Molopo Nature Reserve
(isolated nature reserve) were analysed for DDT using an HPLC
machine. Backward air-mass trajectories were then generating
using the HYSPLIT model of NOAA for a period going back a
year for each trajectory. The highest DDT concentrations were
recorded in September-October which is the around the time IRS
is carried out. Vanderbijl Park recorded the highest concentration
of 11.9 ng/filter in October. Barberspan recorded 7.2 ng/filter as
its highest concentration in October and Molopo recorded 4.2 ng/
filter in September. Seasonal changes affected concentrations,
as the least concentrations of DDT were recorded during the
rainy season between February and March at all three sites. This
maybe a result of the rain drops washing away DDT in the air.
Air mass backward trajectories showed patterns to indicate that
air masses had travelled from IRS areas in Limpopo which are
the main sources of DDT. The presence of DDT in air at Molopo
Nature Reserve and Barberspan Bird Sanctuary, where DDT is
not used, is evidence of long-range aerial transportation towards
dry semi-desert areas.

Preliminary Results of Liver Histology of the Red-strain
Oreochromis mossambicus as a Biomarker of Exposure
After a Chronic Exposure to Antiretroviral Drug,
Efavirenz
Pitso K, Barnhoorn IEJ, Wagenaar GM
University of Johannesburg and University of Venda
Due to antiretroviral drugs (ARVs), the pandemic HIV and AIDS
disease has become a chronic disease instead of being terminal.
The non-nucleoside reverse transcriptase inhibitor ARV, efavirenz
is commonly used in the first-line of treatment of HIV-type 1 virus.
The human body metabolizes and absorbs small amount and the
rest of the drug is being excreted as a parent compound (16-61%)
and metabolites (14-34%) of which end up in freshwater bodies
as wastewater effluent. The ARVs have become pollutants of
emerging concern as they have been detected and quantified in
their bio-active form in the aquatic environments. The effects of
efavirenz on fish health have been documented after a short-term
exposure whereby the liver was most affected. Therefore, it was
of interest to investigate the long-term effects of efavirenz on the
liver of the red-strain Oreochomis mossambicus. Sexually mature
adult fish were exposed for 28 days to low and high environmentally relevant concentrations of efavirenz in an environmental
room. At the end of the exposure, measurements and calculations
including standard necropsy observations, haematology, selected
biometrical indices, qualitative and semi-quantitative liver histopathology assessment were used. Macroscopically, the liver was
mostly discoloured with small nodules and in some cases identified as fatty. The histopathological assessment showed a high
prevalence of regressive changes with granular degeneration
(87%) most prevalent followed by the increased MMCs (60.9%)
and wall proliferation of the bile duct and central veins (60.9%).
MMCs were mostly found within and around the pancreatic tissue
of the exposed fish in both exposure groups. Hepatotoxicity which
includes fatty changes was found after exposure to efavirenz for
28 days.

The Role of Urban Planning in Escaping from Tsunami
Plaut P
Technion
The risk of tsunami hitting a coastal neighborhood in Haifa adjacent to a major hospital is presented. Escape routes and built

environment characteristics are suggested to reduce risk in
a new urban plan. An analytical framework is developed which
determines vulnerability to, and risk of, tsunamis in Israel’s urban
areas, and a decision-making support tool to predict evacuation
times. An examination the impact of statutory plans at all levels
on the ability of evacuation at the neighborhood level.
After determining that Bat-Galim and Kiryat Haim West are at the
highest risk of tsunami, the neighborhood of Bat-Galim is chosen
as a case study and an analytical evacuation model based on a
road network analysis is developed taking the ‘least cost distance
approach’. A set of sensitivity scenarios are created using a GIS
platform – looking at population, city structure and evacuation
planning policies as variables. The effect of statutory plans on
evacuation potential bolsters the model’s findings.

Geosptial and Historical Water Quality Data can be used
to Prioritize Impacts of Land Users
Potgieter HJ, Bezuidenhout CC, Bezuidenhout JJ
Unit for Environmental Sciences and Management
Increased urbanisation and anthropogenic disturbances have
caused water quality of many freshwater systems to deteriorate
over the years in South Africa. This is due to domestic, industrial,
and agricultural waste being disposed of into surface waters and
the surrounding environment. To meet growing water requirements a monitoring program needs to be applied nationally.
Monitoring the Mooi River and Wonderfonteinspruit River were the
focus point for this study. By combining data mining techniques
and Geospatial information systems (GIS) the determination of
water quality, both historically and current, becomes possible. In
the present study such an approach was used. Microbiological,
physico-chemical and GIS data were combined to explore relationships between bacterial communities and physico-chemical
changes and whether a correlation between industrial pollution,
agriculture and urbanisation could be demonstrated and how this
impacts on water quality. The results in the present study demonstrated that the Mooi River had water usable for all purposes,
while the Wonderfonteinspruit River was highly polluted with
PO43-, SO42- and NO3-NO2. The Wonderfonteinspruit River sites
also show high EC values. The bacterial community composition
of the Mooi River and Wonderfonteinspruit seemed mostly similar.
Bacteriodetes, Proteobacteria, Actinobacteria and Cyanobateria

are the four most dominant phyla identified spatially and temporally, but the Wonderfonteinspruit River had a higher abundance
of Cyanobateria. The major land-use activities that influenced
physico-chemical parameters and bacterial communities were
identified as mining and agriculture, with erosion also playing a
role.

Probabilistic Analysis of Deflection of Bridges Using
Newmark Method and Traditional Method
Putcha CP, Gunneswara Rao TDG
California State University, Fullerton
This paper deals with comparison of the results of probabilistic
analysis of deflection of bridges using Newmark (Transactions
ASCE, 1948) and traditional methods. Newmark developed a
method for calculation of deflections and moments for determinate beams. While the method seems to be interesting, it never
picked up momentum. It is not discussed in any of the present
day leading text books in structural analysis used in USA. Putcha
and Rao (2018) applied Newmark method to a variety of problems
(both determinate and indeterminate) in a traditional deterministic manner wherein all the variables are assumed to have fixed
values. In this paper same study is conducted using the concepts
of probabilistic analysis for deflection of bridges. The idea to see
the change in the margin of deflection of bridges using Newmark
method and traditional methods so far as probabilistic analysis is
concerned. This is done by calculation of safety indices (ß ). The
concept of safety index (ß)is based on the well-known First-order
Second Moment method (FORM) discussed in the literature quite
extensively (Ang and Tang, 1984) . These ß values are calculated
for both set of expressions of deflections obtained for various
determinate and indeterminate beams using traditional and
Newmark method.

National Media Coverage of Three Mass Evacuations
in Canada: Amplifying or Attenuating Feelings of
Trustworthiness
Quigley KF, Millot M, Burns C
MacEachen Institute for Public Policy and Governance, Dalhousie
University
People who are responsible for mass evacuations during natural
disasters are confronted with significant challenges: they have to
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allocate limited resources in a dynamic context, and their decisions are consequential, time-constrained and often irreversible.
Decision-makers must often choose between potential harms.
Despite the uncertainty and normative ambiguity (Renn 2008) that
underpin these decisions, there are few laws, policies, guidelines
or training programs to govern the conduct of those responsible
for mass evacuation; it is also difficult to hold people to account for
decisions they make in this context after the fact. The increasing
frequency with which mass evacuation occurs and the human,
financial and environmental costs associated with it suggest that
this field requires more urgent attention.
Our international and interdisciplinary risk research team has
secured five national grants to study evacuation and develop online
training tools to assist emergency managers with evacuation.
This presentation will focus on the social construction of risk and
trust using Globe and Mail coverage of the mass evacuations
caused by the 2017 and 2018 British Columbia Wildfires and the
2016 Fort McMurray, Alberta Wildfire. There are 245 articles in
total. The presentation will examine the volume, timeline and tone
of the coverage as well as the perceived performance of government agencies during the events. The analysis will examine how
the media reports concepts that underpin trustworthiness (openness, knowledgeable and concerned) when commenting on the
performance of those responsible for coordinating the evacuation.
Our aim is to comment on the extent to which media coverage
amplifies or attenuates feelings of trustworthiness.

Influence of Prior Creep Damage on Fracture
Localisation in X20CrMoV12-1 Cross-welds Mechanical
Tests
Rasiawan TR, Knutsen RDK
University of Cape Town
Steam pipe operating at high temperature and high pressure
in fossil-fuel power plant will suffer ageing during service and
hence it may be necessary to replace segments of pipe before
the total design life is exhausted. Whilst new pipe may be readily
welded to existing service steam pipe, the composite weld joint
comprising the service aged material and the new material will
be affected by the damage level in the service aged material.
Although the service aged material may or may not contain minor

78

Fifth World Congress on Risk: Development and Resilience

creep voids, the microstructure changes significantly during
service whereby the precipitate levels and dislocation networks
evolve in response to the thermal and stress history. The welding
process results in localised heat treatment of the parent metal
either side of the weldment (HAZ) and in view of the aged versus
the new material state, the microstructure in the respective HAZ’s
will be different. The level of difference will be determined by the
degree of advanced ageing in the service material. Consequently,
it may be expected that the integrity of the replacement weldment
will be influenced by the damage level in the service material,
and hence damage tolerance becomes a determining factor in
deciding the extent of service pipe removal before the repair is
completed. In this study, the cross-weld creep strength and slow
strain rate elevated temperature tensile strength was investigated
for a series of service aged / new material X20 steel weldments.
Ex-service X20 steam pipe representing different levels of service
ageing was welded to new X20 material to produce cross-weld
tensile and creep specimens. Particular attention was given to
the failure / fracture location which was studied using SEM-based
analytical techniques. In all cases, the fracture was localised in
the fine grained HAZ within the service aged material. Although
the number of test permutations to date is limited, the outcome of
this work identified the need to establish accurate damage tolerance levels to ensure good weld integrity.

Applying a Strategic Risk-based Approach to Allocating
Resources to Biosecurity Management in New Zealand
Reed C, Hathaway S, Newfield M, Ormsby M, Taylor E, Robinson A
Ministry for Primary Industries
This presentation describes how risk assessment can be applied
at the more strategic level to support biosecurity investment
and policy development in New Zealand. A strategic risk based
approach to hazard identification and the allocation of risk
management resources to risk can lead to material gains in risk
reduction and cost effectiveness across a biosecurity system.
We will focus on three risk-based tools developed to support:
prioritisation of biosecurity pests and diseases; the allocation of
resources to risk; and manage new and emerging risks for early
intervention. Use of these tools to keep risk offshore depends on
the provision of high quality information, gathered globally, around

highly interconnected trade where pest distributions, pathway
volumes and human behaviours are rapidly changing.
We will use specific examples from a number of pests and diseases
of concern to demonstrate the application of fit for purpose tools
in supporting biosecurity risk management interventions.

Risks Associated with Sewage Sludge Disposal: Case
Study from Kerala, India
Reghu I, Varghese GK
National Institute of Technology Calicut
Treatment of sewage and the disposal of the resultant sludge
if at all sewage is treated, are challenges even now in developing countries, especially because of resource constraints.
Approaches that are risk based would be the best to tackle these
challenges. An attempt is made in this study to assess the risks
associated with the current method of disposal of sludge from a
sewage treatment plant in Thiruvananthapuram, the capital city
of the Indian state of Kerala. The sewage treatment plant situated at a locality named Muttathara is one of the largest sewage
treatment plants in India with a capacity of 107 MLD. The plant is
now facing sludge disposal problem due to the health risks associated with the heavy metals and pathogens present in sludge.
Sludge samples were collected from the sewage treatment plant
and were analyzed for the presence of heavy metals namely Cr,
Cd, Cu, Fe, Mn, Pb and Zn. The microbial quality in terms of E
Coli was also analyzed. Probablistic risk assessment was done
using Monte Carlo method. Oracle Crystal Ball 11.1 was the
software used. The lifetime cancer risk and the hazard quotient
were calculated for the heavy metals as appropriate. The exposure routes considered were ingestion (soil, water and vegetable),
inhalation and dermal uptake. The estimated risks were higher
for children than the adults. The life time cancer risks calculated
exceeded 1.00E-06. The hazard quotient was above 1 for children.
The microbial risk for E Coli was within limits resulting in a DALY
less than 1E-6 suggested by World Health Organization, whereas
the risk due to Rota virus was found to be high.

Assessing Community Health and Resilience in Extreme
Events

Systems Level Analysis of Short-term
17ɑ-ethynylestradiol Exposure in Wild Sentinel Fish

Risk Communication and Governance in a Post-Truth
Environment

Reible DD, Macdonell M, Rifai H, Rodriguez L
Texas Tech University

Renaud L, Richards D, Falcinelli S, Agarwal N, Hazard E, Carnevali O,
Hyde J, Hardiman G
Medical University of South Carolina, Clemson University, San
Diego State University, Università Politecnica della Marche, NOAA
Fisheries, Queens University Belfast

Renn O
Inmstitute for Advanved Sustainability Studies (IASSS)

Hurricanes, severe storms, earthquakes, tsunamis, and wildfires are devastating extreme events that wreak havoc on natural
and built environments and the communities they support.
Recent hurricane seasons not only illustrate the impact of the
increased frequency and severity of multiple events, they motivate us to address the growing challenge of maintaining safe and
healthy communities during and after these events. Public health
impacts that span acute to chronic effects continue to be among
the least understood of the cascading outcomes of extreme
events, including those related to flooding. Water and wastewater
systems, septic tanks, landfills, hazardous waste sites, oil refineries, chemical plants, and power plants are among the many
systems and facilities that are disrupted by these events. Multiple
chemical, physical, and biological hazards can be released when
the integrity of these facilities is lost, resulting in widespread
exposures that can lead to illness, disease and in some cases,
death. Floodwaters introduce new ecosystems for fungal and
bacterial growth as well as expanding the threat of vector-borne
diseases. Those who live in low-income neighborhoods are often
particularly vulnerable to the effects of flooding, as seen in New
Orleans after Hurricane Katrina and in Brooklyn after Hurricane
Sandy. Considering that the time scale for dealing with multiple
hazards, exposures, and effects extends from days to months and
years, efforts to strengthen resilience will be essential to maintaining community safety and health as the number and intensity
of extreme events increase. This presentation highlights how
both risk analysis and resilience analysis tools can be integrated
to support community preparedness, response, and recovery.
Examples from recent events such as Hurricanes Harvey and
Maria provide insights for potential risk buffers and resilience
measures that can support community response and recovery
during and following extreme events.

The monitoring of marine species as sentinels for ecosystem
health has been a valuable global tool, providing insight into how
both anthropogenic pollution and naturally occurring phenomena
(i.e., harmful algal blooms) may lead to human and animal dietary
concerns. Marine environments contain many contaminants of
anthropogenic origin that have sufficient similarities to steroid
and thyroid hormones, to potentially disrupt normal endocrine
physiology in humans, fish, and other animals. Aquatic environments provide the ultimate reservoir for many contaminants
as they enter rivers and the ocean via effluent discharges and
accumulate in sediments. One widely dispersed contaminant is
17ɑ-ethynylestradiol (EE2), a bio-active estrogen employed in the
majority of oral contraceptive pill formulations. An appropriate
understanding of the effects of EE2 on forage fish can provide
insight into disruptions to local ecosystems in addition to potential impacts on human health. There is an urgent need to improve
diagnostic tools for monitoring the effects of pollutants. With
advancements in molecular tools, a genomics approach offers
a robust toolkit to discover putative biomarkers in fish exposed
to EE2. However, the lack of available sequence information for
non-model species has limited the development of these toolkits.
Using HTS and de novo assembly technology, we developed for
sardine (Sardinops sagax), mackerel (Scomber japonicus) and
turbot (Pleuronichthys verticalis) a de novo global transcriptome
database of the liver, the primary organ involved in detoxification.
We examined the transcriptomes from wild fish exposed under
laboratory conditions to environmental concentrations of EE2.
We developed an analytical framework for transcriptomic analyses of these species. EE2 exposure altered expression patterns
of key genes involved in important metabolic and physiological
processes.

The history of the last four decades has been a success story in
terms of conventional risk management. All data show that life
expectancy is increasing, accidents become less frequent and
habitual risks less severe. The picture becomes, however, less
favorable if we look at globally interconnected, non-linear risks
such as those posed, for example, by climate change or the
global financial system and the closely related growing inequality
between rich and poor. Systemic risks can be characterized by
four major properties: they are (1) global in nature, (2) highly
interconnected and intertwined leading to complex causal structures, (3) non-linear in the cause-effect relationships and (4)
stochastic in their effect structure. These elements however, are
diificult to communicate and explained in public discourse. In a
post-truth environment, stochastic and non-lienrar relationships
defy common sense and are confronted with disbelief and rejection. Furthermore, populist images or simple denial are common
stratergies to deal with this complex issues.
Responding adequately is a challenge for the risk analysis
community since populist movements and simple heuristics
conflict with efficient responses. Governance of systemic risks
require strategies that address the complexity, scientific uncertainty and socio-political ambiguity of its underlying relationships.
However, they need to be framed and communicated in a way that
they can be effective in a post-truth environment. Public participation has proven to be an important driver for successful and
legitimate risk governance for advancing effective policies to curb
systemic risks and overcome populist assessments. In the end
risk management and communication needs to address the four
characteristics of systemic risks and develop the appropriate
instruments to deal with global, interconnected, stochastic and
non-linear risks.
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Do Ambiguity Attitudes Vary with the Lottery Type and
Outcome Domain?
Riddel MC
University of Nevada, Las Vegas
In an on-line experiment of roughly six hundred subjects, I elicit
coefficients of ambiguity attitude in the financial and health
domains using sequential multiple price list auctions assuming
Klibanoff, Marinacci, and Mukerji’s (2005) preferences. Lotteries
are defined over dollars in the financial domain and days of illness
avoided from a treatment for influenza in the health domain.
Choices are between simple, one-stage, gambles with one source
of uncertainty and compound gambles with two stages of uncertainty. I elicit coefficients for two types of compound lotteries. For
the known-odds compound lottery (KCL), the odds of each stage
are known and the expected value of the lottery can be calculated.
For the unknown odds compound lottery (UCL), the odds of the
first stage are unknown so that the expected value of the lottery
cannot be known with certainty. The series of choices results in
range estimates for four ambiguity parameters: two in each of the
financial and health domains. I then model heterogeneity in the
ambiguity ranges using robust ordinary least squares and finite
mixture models, controlling for cognitive ability and demographic
traits. The model results indicate that subjects are more averse
to compound lotteries with unknown odds than those with known
odds in both the financial and health domains. This runs counter
to Halevy’s (2007) claim that ambiguity arises from a failure of the
Reduction of Compound Lotteries assumption and not from an
aversion to gambles without known odds. Model results confirm
the predictions of Berger, Bleichrodt, and Eeckhoudt’s (2013)
that ambiguity about treatment efficacy reduces the likelihood
the subject will choose a medical treatment. Finally, I find that
subjects with higher cognitive ability are more ambiguity averse
for both compound lottery types, again suggesting that lack of
probabilistic sophistication is not the only source of ambiguity
aversion.

Does Size Matter? (To Biosecurity Risk at the Border)
Robinson AP, Arthur A
The University of Melbourne
Analyses of the relative biosecurity risk presented by pathways
commonly focus on the contamination rate, or arrival rate, of
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biosecurity risk per unit of consignment. Contamination rate
is a conceptually satisfying approach when thinking about the
imperatives for intervention, and underpins some international
inspection standards – consider, for example, the 600-unit
random sample prescription due to ISPM 31, which provides at
least 95% probability of detecting a contamination rate of 0.5%.
However, the biological aspects of biosecurity risk depend on
propagule pressure, that is, the rate of pest arrival per unit time,
rather than the rate of pest arrival per unit of consignment.
Therefore, to connect relative pathway risk to propagule pressure,
it is necessary to consider the pathway volume.
Here we analyze an inspection dataset for a product pathway that
is currently under close scrutiny by the Australian Department of
Agriculture and Water Resources, and, using seasonality, show
the importance of fluctuations in volume in terms of biosecurity threat where the threat is measured as propagule pressure
rather than contamination rate.

Risk Communication of Climate Change in Portugal
Rocha CL, Santos IA, Vasconcelos LT, Cruces AC, Fernandes PC,
Charmier MA
Universidade Lusófona de Humanidades e Tecnologias
The warming of the climate system is unequivocal and human
influence is clear. Continued greenhouse gas emissions will
enhance the impacts of Climate Change (CC), representing a
future commitment that will be perpetuated for centuries to
come.
CC does not provide a direct sensory experience, although we can
experience changes in temperature, precipitation and extreme
weather events. Unless significant changes in common weather
patterns occurs, in the part of the world where they live, lay people
do not perceive CC. Knowledge is therefore transmitted mainly
through media representations of the discourse produced by the
scientific community.
Research methodology is divided in three main phases: analysis of the scientific discourse of national production, with a
content analysis of 884 abstracts in Scopus database; content

analysis of 4340 media news for 10 years; and, content analysis on
Portuguese population studies and from Eurobarometer surveys.
Findings reveal that both the scientific discourse and the media
coverage on CC is robust and about seven in ten Portuguese
states that CC is a very serious problem; However, compared with
other European countries, Portugal presents the lowest perception on CC, which may correlate with the absence of the term risk
both in scientific discourse and media coverage.
Considering that CC involves complex concepts and is difficult to
convey, it is necessary to communicate risks with an accessible
language leading to changing public perceptions. There is also a
need to improve interconnection between scientific discourse and
media coverage, providing more adequate levels of concern of the
population leading to higher levels of responsibility and sustainable individual actions.

Precious and Scarce Metals LCIs in South Africa
Russo V, Charikinya E, Goga T, Harding KG, Safaei A, Von Blottnitz H,
Broadhurst JL
University of Cape Town, University of Witwatersrand, ecoinvent
Association
South Africa is the world’s major supplier of Platinum Group
Metals (PGMs), Heavy Mineral Sands (HMS) and Chromium
as Ferrochrome (FeCr). Globally, it has the third largest gold
reserves and boasts the deepest gold mines in the world, making
the mining operations quite unique.
South African life cycle inventory (LCI) datasets on Precious and
Scarce Metals (P&SMs) have until recently not been available with the exception of Gold - and consequently the contribution of
the sector to environmental footprints of South African products
has been inaccurate. P&SM South African LCI datasets, developed
by the Universities of Cape Town and Witwatersrand in collaboration with the ecoinvent Association (with funding by the Swiss
State Secretariat of Economic Affairs through the Sustainable
Recycling Industries programme), are thus a noteworthy input in
this regard. Supply chains for Au, PGMs, HMS, and FeCr, were
modelled from mining to refinement including markets for tradeable products: a new modelling approach aimed at providing LCI
datasets with the highest possible degree of modularity, which
highlights processing stages where a marketable product is

produced within the different transformational stages, was used.
Specific datasets were developed for the retreatment of gold
wastes.
The new datasets allow for assessment of the overall impacts
of the four sectors, taking into account the specifics of different
mining operations in South Africa (underground, open pit, surface
operation) and different mineral-bearing reefs and ore grades.
Global Warming Potential (GWP) results for the four sectors are
in line with those from public sources (discrepancies from 1,5%
to 12%). A results comparison with other geographies shows
that gold production in South Africa has the highest GWP, mostly
due to the high energy-intensive mining operation related to the
deepest mines in the world, whilst the local production of HMS
products is associated with a relatively low GWP.

Resilience of Rail Transit Networks Using Systems
Dynamics and Dimensionality Reduction
Saadat Y, Ayyub B, Zhang D, Huang H
University of Maryland College Park
In any non-linear system as complex as a rail transit or (metro)
network, some incidence of perturbations of state is inevitable
and rarely predictable. These perturbations can highly affect
the networks’ resiliency which is a fundamental property of
each system for remaining functional in random or intentional
disruption. In principle, the capacity for precisely determining
and modulating metrics associated with resilience of complex
dynamical networks falls off quickly as the size and complexity
of the network. Well developed, practicable theories exist only
for low-dimensional systems with few interacting parts. In largescaled metro networks, resiliency degradation depends not only
on the metro network’s topology but also the form of disruption
applied to the system and the contribution of this perturbation to
the connectivity of the whole which is complicated by increasing
size and network dimensionality. Gao, et al. (2016) proposed
a procedure to predict a system’s resilience by prescribing an
analytical framework to reduce the dimensionality of complex
dynamical networks allowing them to be analyzed as effectively
one-dimensional.This study examines the practical method of
Gao’s formalism for metro networks and produces effective resilience metrics which are explicitly dependent only on the system’s
dynamics, i.e. independent of specific topological details or the

nature of the perturbation’s antecedent events. Universal effective resiliency analytics effectively predicts loss of resilience and,
as such, is an invaluable tool allows scientists and engineers
bringing system to its desired state. In the current study, application of the proposed resilience model is exemplified in two
large complex multi-dimensional rail transit systems: those at
Washington D.C. metro network with its 91 stations and 140 links
and also, Shanghai metro network with 303 stations and 350 links
respectively.

Air pollution from an Industrial Cluster – A Qualitative
Health Risk Analysis
Sainulabdin JS, Varghese GK
National Institute of Technology Calicut
Eloor and Edayar industrial estates located in Kerala, India is a
major centre of industrial activities during past six decades. The
cluster houses over 300 industrial units dealing with end products
such as fertilizers, insecticides, acids, ceramics, glass, batteries,
electroplating etc. Monitoring and air pollution control techniques
like ESP, baghouses, etc. are adopted by comparatively bigger
industrial units. Monitoring and pollution control measures in
small scale industries are inadequate and could be primary
causes of pollution in the area.
A study was carried out to identify the impact of air pollution
from the industrial cluster on the health of residents. The details
of industrial units operating, raw materials used and product
manufactured were collected and analysed to understand probable pollutants from the cluster. A survey was conducted among
residents to understand their perception on the health risks due
to air pollution.
Study area is classic case of ill planning as it is surrounded by
residential zones, industrial activities affecting the residents
around the area. Soil degradation and water pollution are major
issues with litigations filed in apex courts against the industries.
But, degradation of ambient air quality has not received the attention it deserves. The State Pollution Control Board has facilities
only for monitoring SOx, NOx and RSPM which are below 24 hour
and annual average limits. Pollutants like NH3, CO and VOCs like
PAHs with higher probability of occurrence as per analysis go non

- monitored. The meteorological data from IMD indicated poor
dispersion contributing to high concentrations of pollutants.
Medical data collected indicated that number of people taking
medical advice with pulmonary and cardiac conditions is
alarming. About 25% out of 200 patients visiting every day diagnosed with cardiac conditions attributed to air pollution. On an
average, 35 new cases of children with asthma and other allergies
attributed to air pollution visit the department.

Risk Communication and Knowledge Fragmentation in
Disaster Arenas
Santos IA, Vasconcelos LT, Rocha CP
MARE.NOVA-Universidade Nova de Lisboa
Risk communication success depends mainly on existing and
available knowledge and it is strongly affected by its fragmentation. This is directly related to the power of who detains it. Effective
risk communication and adequate action are strongly depend
from equity of accessibility of best available knowledge, and
from transparent and collaborative communication supported
by democratization of risk governance. An efficient risk communication allows people to make better decisions under disaster
arenas. Analyzing two disaster case studies - L’Aquila earthquake
and Japan’s triple disaster – based on a qualitative methodology,
supported by Nvivo10 software, content and comparative analysis, the authors explores these dimensions and draw learning
lessons to provide guidelines for better preparation of people
in order to cope responsibility with the risks. Findings leads to
the identification of fragmented knowledge within risk communication by the diversified sectors (e.g., government, scientists,
companies, civil protection authorities), with incomplete and
inadequate solutions while answering to the disaster. Circulation
of information is hampered by blockage at different levels and
may contribute to reductionist solutions that put at risk human
life, the environment and the patrimony. Simultaneously, bad risk
communication affects strongly the level of trust, essential for the
success of responsiveness when facing the emergence of risk. In
this paper the authors explore several blockages, namely, corruption, conflict of interest, false reassurance, biased information
content, and extract lessons as contributes for guidelines for new
emergency occurrences leading to more resilient communities.
The research stresses the difficulties originated by an inadequate
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flux of information of risk, calling attention towards the importance of intensifying a good risk communication to generate
adequate solutions. All this calls for an obvious urgency and need
for knowledge democratization.

Can Resilience Strategies Effectively Mitigate Business
Interruption (BI) Losses?
Santos JR
George Washington University
Business interruptions (BI) that are triggered by disasters and other
disruptive events can lead to costly economic losses. The inherent
interdependencies across various sectors of the economy further
exacerbate the direct effects of disruptive events, often resulting
in significant ripple effects. BI Losses have been identified as a
key contributor to disaster risks as proven by recent scholarly
research papers, and vetted by empirical studies by insurance
providers. Furthermore, such studies have ranked BI losses in the
top spot of business risks fourth year in a row. Several models are
typically used in disaster economic loss estimation. These include
input-output model, social accounting matrices, and computable
general equilibrium. In this research, the input-output model will
be demonstrated due to its relative simplicity, data availability, and
ease of interface with the spatial models such the GIS-based tool
called HAZUS. The methodology is summarized as follows. First,
IO data from census agencies will be linked to various categories
of building structures. Second, a system for integrating the resilience strategies will be embedded in the computation of the BI
losses. Third, scenario analysis will be performed to determine
the BI loss that could result for every dollar of direct loss in each
building structure category. In sum, this research will show how
the IO model can be interwoven with economic and spatial data.
This research will also demonstrate the extent to which losses can
be curbed via resilience strategies such as production recapture,
inventory, excess capacity, and relocation.

Using Risk Analysis to Estimate the Economic Burden of
Foodborne Disease in Sub-Saharan Africa: The Case of
Ethiopia
Scharff RL, Havelaar AH, Ketema M, Kowalcyk BB, Weir MH
The Ohio State University, University of Florida and Haramaya
University
Efforts to reduce foodborne illness are most successful when
they use cost-effective methods to target foods and pathogens
that represent the greatest burdens to affected populations. Such
targeting typically requires robust national surveillance systems,
good cost estimates, and other administrative data. Unfortunately,
these systems are either weak or non-existent in the lower
income countries that suffer disproportionately from the 600
million illnesses and 420,000 deaths WHO attributes annually to
contaminated foods. As a result, the burden of illness estimates
that are available are typically crude, top-down measures that are
not sensitive to unique country-level conditions.
Our approach is more ambitious. In our model, economic burden
estimates are derived from a global data set on the burden
of foodborne diseases that will be combined with bottom-up
modular risk assessment and supplemented with data collected
directly from hospitals and surveys given to health care workers
and consumers. This provides better estimates that can be used
to evaluate potential risk-reduction interventions. Our model
will be used to assess the economic burden of illnesses from
nontyphoidal Salmonella enterica, Campylobacter spp, and
diarrheagenic Escherichia coli in Ethiopian milk and beef. The
presentation will be focused on modeling issues, benefits from
using this approach, and challenges experienced and expected.

The Dutch Dual System of Occupational Exposure Limits:
Scoping the Issues Encountered by Professionals
Schenk L, Palmen NGM
Karolinska Institutet
In 2007, the Netherlands introduced a new system for occupational exposure limits (OELs), encompassing two kinds of OELs:
public and private. Public OELs are issued by the government,
and cover a smaller number of substances. Private OELs cover
the remaining substances, and are derived by industry. Since
2007, the European REACH legislation has also been implemented, introducing the derived no-effect level (DNEL), amongst
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others also set for workers’ inhalation exposures. DNELs are
derived by industry in their role as REACH Registrants or by
ECHA’s Risk Assessment Committee (RAC). We investigated how
occupational hygienists (OH) and occupational safety engineers
(SE) use and identify private OELs and how they see the role of
DNELs in this system. A web-based questionnaire was sent out
to all members of the professional organisations for OHs (n=513)
and SEs (n=2916), respectively. We received answers from 141
OHs and 198 SEs working with management of hazardous chemicals. Most respondents (OH:90%, SE:69%) use both public and
private OELs, while some use only Public (OH:8%, SE:28%) or only
Private OELs (OH:1%, SE:3%). A lower percentage stated to derive
private OELs themselves (OH:59%, SE:17%), of which a majority
stated to use different databases listing OELs from a variety of
sources (i.e. the German GESTIS). Turning to REACH, 67% of OHs
and 35% of SEs saw a role for Registrant DNELs as private OELs,
numbers were similar for RAC DNELs. SEs were mainly unsure
(Registrant DNELs:65%, RAC DNELs:61%). However, opinions
were widely disparate regarding where in the OEL-hierarchy
DNELs from Registrants or RAC would fit. Answers ranged from
DNELs equating public OELs to DNELs equating OELs derived
in-house by the company. In conclusion, we saw differences
between these two professional groups with regards to use of
OELs, as well as difficulties encountered. For both groups, more
guidance is needed about how different sources of OELs and
DNELs qualify as private OELs.

Chemical Risks in the Workplace: A Survey Study on Risk
Information and Safety Behaviour
Schenk L, Wester M
Karolinska Institutet and Lund University
Chemicals in the workplace may result in harmful exposures to
employees. Although least preferred according to the occupational
hygiene hierarchy, control measures relying on individual safety
behaviour may be essential for preventing injury and ill-health.
Thus, we explored links between risk perception, perceived
information (in)sufficiency, world-views and safety behaviour at
the workplace. A web-based questionnaire was distributed to
a representative sample of the Swedish population (n=3242). Of
these, 1498 belonged to our target groups, namely (1) individuals reporting to be occupationally exposed to air pollutants or

chemicals and (2) their managers. In total, 1017 completed the
questionnaire. One fifth (22%) were unsure whether their occupational exposure to air pollutants or chemicals constitutes a
risk to their health, 30% believed it does and 48% that it does not.
Respondents working with occupational health and safety or in
management stated to be unsure to a lesser degree than respondents in other positions. Our respondents generally perceived
themselves as sufficiently informed; however, respondents
did not claim managers as the primary source of information
about protective measures. Also, almost half of the managers
did not perceive themselves as responsible for providing such
information. We found correlations between worldview and
perceived information (in)sufficiency, information-seeking and
use of personal protective equipment. Respondents with a more
pronounced hierarchic worldview reported to a higher degree
to have knowledge about protective measures. More fatalistic
respondents perceived themselves to be less knowledgeable and
less informed about the investigated workplace risks. In addition,
they also reported less frequent use of personal protective gear.
We conclude that there is a need to address the wide-spread
uncertainty about workplace risks as well as to clarify managers’
responsibility for providing such information.

Four primary risk indicators were identified:
•
•
•
•

Movement numbers;
Passenger numbers;
Incidence reports per movement; and
IFR - VFR ratios.

Aerodromes are rated in each of the risk indicators. Every risk
indicator is weighted equally. The rated value for each risk indicator is added. The rating methodology is based on Dawes and
Meehl’s theory (Thinking Fast and Slow by Daniel Kahneman).

Social Resilience in Densely Populated Urban SystemsHuman Behavior and Institutional Setttings
Schubert RS
ETH Zurich
We analyze individuals, cooperation and cohesion between individuals as well as institutional settings for societal groups of
people in order to identify factors that foster the resilience of
high-density urban systems.

The aim of this paper is to propose an aviation airspace risk rating
methodology for aviation operators, service providers and regulators to assess the level of risk that is attracted in the airspace
above aerodromes.

Individuals in big cities may suffer from specific forms of stress,
including stress resulting from loss of privacy or urban heat
islands. Individuals’ intensity and quality of cooperation in densely
populated urban areas may vary according to the building and
transport infrastructure, but also according to the relevance and
role of communities, networks, clubs, families etc. Communities,
networks etc. seem to be of high importance for the provision of
social functions that matter for individuals, before, during and
after crises. They seem also relevant for establishing the memorization of former crises and successful/less successful ways to
cope with them.

The methodology is risk based and is applied to Australian aerodromes with approximately 10,000 or more movements per
annum. A few exceptions are included such as mining related
aerodromes with less than 10,000 movements per annum.

Institutional settings like government interventions, rules for
buildings or communities or explicit and implicit rules in firms
may also influence the resilience of individuals as well as of the
“social glue” in case of crises.

Aerodromes are grouped into groups with no airtraffic control
service (Class G), a Class D and a Class C airtraffic control service.

We identify the key factors that foster or endanger the social
resilience in high-density urban systems. For specific examples
like Singapore, we assess whether the beneficial or detrimental
factors dominate. Based on these insights, we derive recommendations how to make specific big cities more resilient from
a societal point of view. This will encompass being well prepared

Aerodromes Airspace Risk Assessment
Schoning WL
Australian Civil Aviation Safety Authority

for possible crises and also being able to react properly in case
of crises. It will also imply transferability to other big cities not
specifically researched in this work.

The Administrative Value of Poliovirus Surveillance
Information
Scott RP, Cullen AC
Colorado State University
Poliomyelitis remains an endemic disease in Pakistan,
Afghanistan and Nigeria. In Pakistan, annual investment decisions drive not only regular immunization schedules but also
establish whether districts receive supplemental immunization campaigns. In this research, we assess whether increased
spending on poliovirus monitoring and surveillance is associated
with greater likelihood of correctly identifying districts at high risk
of polio epidemics. We reviewed programmatic documents from
Pakistan for 2012-2017, recording each district’s classification as
“high risk” or “low risk”. Through document review and discussions with colleagues from the Institute for Disease Modeling
(Global Good Laboratory), we developed a decision tree structure
to describe district risk ranking decisions. Utilizing data from the
World Health Organization and the Polio Eradication Initiative,
we constructed a Bayesian Decision Network reflecting investments in surveillance and immunization. This model incorporates
surveillance metrics, disease incidence, immunization rates, and
occurence of polio cases as potential predictors of risk rank,
through modeled likelihoods. Our analysis predicts the probability of a decision to change risk rank at the end of each year. We
fit the decision model using the R program HydeNet and JAGS,
and we run simulations of different scenarios of spending on
immunization and surveillance. We find that per district spending
increases are associated with increased identification of cases of
Acute Flaccid Paralysis (AFP). However, while AFP is positively
associated with increased identification of polio cases, spending
on surveillance for AFP is weakly associated with increased
polio identification. The low specificity of AFP investment means
large increases in surveillance spending are unlikely to produce
major changes in risk rankings. In conclusion, based on our data,
returns to investment are likely to be greatest in areas where polio
is currently known to exist.
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Change the Game for Environmental Research –
Activities to Support Science and Risk Communication

Ecotoxicological Effects of Treated and untreated
Wastewater on the Lifecycle of Helix pomatia

effects by assessing the biomass, survival and reproduction of
Helix promatia.

Seiler TB
RWTH Aachen University, Institute for Environmental Research,
Ecosystem Analysis unit

Semas MP, Ogbeide O, Otomo PV
University of the Free State

There was a significant increase in the biomass of H. promatia
exposed to treated waste water samples when compared with
untreated waste water. Survival and reproduction was significantly reduced in untreated waste water samples indicating the
toxicity of untreated waste water samples.

SETAC research, i.e. all the environmental research conducted
by the members of this worldwide professional society, is aimed
at the one idea: improving environmental quality. All environmental scientists certainly would agree that this goal is directly
connected to every day lives. Environmental research matters to
the people, to stakeholders, and to policy makers. However, since
it is so close to the expectations, opinions, fears and desires of our
target audiences, environmental research is difficult to communicate. These topics directly touch the sense of well-being of our
audience, and are hence often taken on more emotionally than is
actually necessary – or better say helpful. They have a tendency to
go ‘viral’ on social media platforms. Conversely, topics which may
be perceived as prosaic can often be under-reported and evade
the popular consciousness; e.g. topics that strongly matter to
mankind but are perceived as inconvenient or even superfluous,
such as sustainability. As a consequence, findings from environmental research can be readily misunderstood, or simply ignored,
when not communicated in a proper way.
Science and risk communication are priorities for SETAC. The
currently most important activities in SETAC Europe, SETAC
NA and SETAC World include: the SETAC Europe Science and
Risk Communication IG – SCIRIC, the newly formed Science
Communication IG of SETAC North-America and a direct result
from the work of the SETAC NA Public Outreach Committee, the
SETAC World sub-committee on Science Integrity, and in this
regards the Code of Conduct and the Code of Ethics, the SETAC
Europe strategic goal 1 on “Quality and Credibility of Science”, with
sub-goals on open Science, reproducible science, and sciencebased risk communication. This talk provide a complete picture
of all these activities and their interconnections. Insights are
shared on how to improve their science and risk communication.
Emphasis will be given to proper science and risk communication as it bears on societal and political impact of environmental
research in Africa.
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Water treatment plants, established to convert wastewater into
reusable water of suitable quality are under gross neglect in
South Africa.to this end, a study was conducted to determine
the ecotoxicological effects of treated and untreated wastewater
from Maluti-A-Phofung wastewater treatment in Phuthaditjhaba.
Wastewater samples were collected from the treatment
plant while Helix pomatia were purchased from a breeder in
Phuthaditjhaba. OECD spiked with wastewater samples was
used to assess the ecotoxicological effects by assessing survival,
reproduction, and biomass of H. pomatia. There was an increase
in biomass of H. pomatia exposed to treated wastewater samples
compared to those in the untreated samples. Survival and reproduction reduced in untreated wastewater indicating toxicity of
untreated wastewater samples. Overall, results of ecotoxicological assessment shows that treated wastewater has no ecological
risk on H. pomatia.

Ecotoxicological Effects of OECD Soil Spiked with Treated
and Untreated Wastewater on the Life-Cycle of Helix
promatia (Gastropoda)
Semase MP, Ogbeide O, Otomo PV
University of the Freestate
Water treatment plants, established to convert wastewater
into reusable water of suitable quality are under gross neglect
in South Africa. As such, most of these treatment plants do
not function optimally. To this end, a study was conducted to
determine the ecotoxicological effects of treated and untreated
wastewater from the Maluti-A Phofung wastewater treatment
plant in Phuthaditjhaba.
Wastewater samples were collected from the treatment plant,
while a total of 140 Individuals of H. promatia were purchased from
a breeder in Phuthaditjhaba. OECD soil spiked with treated and
untreated wastewater was used to determine the ecotoxicological

Overall, result of ecotoxicological assessment shows that treated
wastewater from the Maluti-A Phofung waste treatment plant has
no ecological risk on H. promatia. However, biomarker assessment test will be conducted subsequently.

Estimating Inorganic Arsenic Exposure from Rice
Consumption in Chinese Population
Shao K, Xu J, Li H, Zhou Z
Indiana University Bloomington
Inorganic arsenic (iAs) has been categorized as Class 1 carcinogen by the International Agency for Research on Cancer (IARC).
For the general population, besides drinking water, diet is considered as another primary exposure pathway for iAs. Due to flooded
paddy cultivation and the uptake of arsenite through the silicon
transport pathway, rice is more efficient at arsenic accumulation than other cereals. Therefore, rice consumption is a major
dietary exposure route to iAs, especially in Asian countries, like
China where rice is the most important staple food. The objective
of this project is to estimate the distribution of iAs exposure rate
from rice consumption in the Chinese population. In this study,
we will survey 1,800 residents in the cities of Beijing, Hangzhou
and Guangzhou (600 participants in each city) to understand the
dietary pattern of rice consumption in the general population. The
survey will be conducted through three in-field operations scheduled in winter, spring and summer and will cover both sexes and
different ethnic and age groups. Rice samples will be collected
from markets in these three cities (150 samples in each city) and
measured for iAs concentration. Additional data regarding rice
consumption rate and iAs concentration in rice will be collected
from peer-reviewed publications and compared. Preliminary
investigation suggests that, due to relatively high consumption
rate, the mean daily exposure of iAs from rice consumption is
about 10 μg/day which is much higher than the average level of
iAs exposure via both water intake and rice consumption in the

US population. This highlights that the necessity to evaluate the
health risk imposed by rice consumption and consider regulatory
means to mitigate the risk.

Assessment of Pesticide Safety and Security In
Developing Countries
Shereif MS
Ain Shams University
Pesticides are used in agriculture and in public health programs
as important elements in an integrated approach to vector
control. However, they are frequently misused, and pose a serious
health problem to the whole population. The risks are higher for
infants, children and adolescents, as they may be exposed during
periods of special vulnerability. Unsafe use, and unsecured
storage and disposal of pesticides are the main causes of acute
and chronic poisoning. A large number of child and adolescent
workers are exposed to pesticides through agricultural work,
as they are commonly involved informally in the preparation
and application of pesticides. Safety of pesticides is the responsibility of the applicator from the moment the applicator takes
possession of the chemicals until they are used or disposed.
Leaving pesticides unsecured in a vehicle where a child, unauthorized person, vandal, or an animal can get into them and suffer
or cause an exposure is negligent. Children are also exposed
as bystanders during spraying for agricultural and health pest
control. In developing countries, the real incidences of pesticide
poisoning assumed to be high. It was reported that agriculture
mortality rates in these countries have remained consistently
high in the last decade in contrast to other dangerous occupations, such as mining and construction, where fatal accident rates
have decreased. In 1998, containers of lindane, a pesticide whose
use is severely restricted by the 2001 Stockholm Convention on
Persistent Organic Pollutants (POPs), arrived at the port of Suez/
Egypt through a company that was found later to be a fake. The
containers were abandoned in the transit area of the port for 19
years until they were then safely disposed in 2017.

Determination of Health Risks at Mombasa County
Shileche EA
The Co-operative University of Kenya Mombasa Campus
The Basic definition of risks is a measure or a postulation of how
variables deviate from the normal. Several phenomenon experience risks but many of them do not have a great effect on the
human life. Health risks are those that would affect the health of
human life directly and in particular they are hazardous since a
lot of them tend to spread through large population within a short
period of time and they are costly to eliminate thus the need to
determine them early and mitigate them before they occur and
have both a negative social and economic impact on the society.
This paper has developed a health risk measure using weights
that can determine the cost of these risks. It is hoped that this
health risk measure will provide an accurate predictor of the cost
of health hazards that propels stakeholders in the health sector
provide all the necessary support of preventing the propagation of
health hazards and thus save on cost for economic development

Investment Risk Mitigation and Resilience in Energy
Systems Infrastructure
Shittu E, Deluque I
George Washington University
To understand the influence of risk on the reliability of, and investment into, off-grid electricity generation infrastructure, this paper
adopts a risk-based decision making methodology. First, we seek
to enhance energy market resilience by evaluating a portfolio
of electricity generation technologies that make-up the energy
supply systems in the U.S. Second, we assess the adequacy of
the generation portfolios with the aid of two reliability indices. The
methodology explored in this study not only considers the leastcost technology mix and the reduction of market and system
risks, but also it considers the geo-spatial locations of the generation facilities with reference to prevailing policies. Thus, we
integrate modern portfolio theory into the paradigms of reliability
assessments to evaluate efficient portfolios of electricity generation technologies within the context of regulatory policies. Overall,
we find that the current mix of technologies evaluated along the
cost-risk latitudes shows a significantly inefficient electricity
technology portfolio system. We project several intriguing insights
and offer some guidance for policy makers. First, increases in

technology costs for some technologies do not necessarily deter
investment in them. On the one hand, the generation portfolios
with significant proportions of the high-cost intermittent technologies exhibit low market risks. On the other hand, these portfolios
have higher system risk indices. Consistent with earlier studies,
deploying a suite of less risky technologies portends a downside higher cost of deployment and portfolio diversification has
different implications for system reliability. Second, policy makers
will find it instructive that a more diverse electricity technology
mix offers the potential to migrate to the efficient frontier in the
near term. However, it is imperative to craft policies in support of
the transition especially with the caveat that technology diversity
is not always a panacea for improving system reliability even if the
portfolio is on the efficient frontier.

Concept and Research Gap Assessment - National
Knowledge and Research Center for Emergency
Readiness
Shmueli DF
University of Haifa
The National Knowledge and Research Center for Emergency
Readiness with eighty-five researchers was established in
2018 by the Israel Ministry of Science and National Emergency
Management Authority. Members come from 10 participating
institutions: universities, hospitals, the defense industry, NGOs,
and municipalities. The mission is to provide a state-of-the-art
scientific research institute serving as a think-tank for policy-framers, decision-makers, academics, and practitioners from
all sectors. The Center is structured along two axes: the nature
of the extreme condition (natural and man-made disasters;
and belligerencies including cyber) and the time period (before,
during, and after). Researchers are affiliated with 8 disciplinary
research groups: Social Science; Public Health and Emergency
Medicine; Welfare and Social Work; Engineering, Technology,
and Planning; Risk Assessment and Management; Environment;
Law; and Public Policy. The Center concept and the results of the
trans-disciplinary research and knowledge assessment process
will be presented.
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Retrospective Risk Assessment as Part of Environmental
Forensic Investigations

Hepatitis B and C Viral Co-infections Among HIV-1
Infected Individuals in South Kerala, India

instruments and the surrounding areas among 15 ambulance
runs during service.

Siddik Muhammed A, George Varghese K, Babu Alappat J
TKM College of Engineering, National Institute of Technology Calicut
and Indian Institute of Technology Delhi

Siddiqe S
Fatima University

Methods: A cross-sectional study of 53 air samples collected
from 15 ambulances before patient services and 111 air samples
collected during patient services to assess the bacterial and
fungal counts at the two time points. Groups or genus of isolated
bacteria and fungi were preliminarily identified by Gram’s stain
and lactophenol cotton blue. Data were analyzed using descriptive statistics, t-test, and Pearson’s correlation coefficient with a
p-value of less than 0.050 considered significant.

Environmental forensic investigations involve identifying the
parties responsible for pollution and also, determining the share
of each party towards the total pollution cost. The total pollution
cost includes two components; the damage cost and the remediation cost. The damage cost is the compensation to be paid for
the death of,or injury to any person or damage to any property or
environment. The remediation cost is the amount required to reinstate the environment to its pre-pollution state. The damage cost
assessment requires establishing the pollutant- impact relationship by a preponderance of evidence so that the affected parties
may claim the cost from the discharger(s) of the pollutant. In
this context, it is important for the environmental forensic expert
to carry out a retrospective risk assessment adopting the well
established principles of quantitative environmental risk assessment to establish the role of pollutants in the impacts noticed in
human health and environment. This research proposes a guideline that can be adopted for environmental forensic investigations
involving retrospective risk assessments. The proposed guideline has three stages, preliminary investigation stage, detailed
investigation stage and result analysis and interpretation stage.
The most important step in the preliminary investigation stage
is identifying ‘pollution signature(s)’ that is going to serve as the
basis for further investigation. The concept of ‘pollution signature’
is similar to that of the ‘assessment endpoint’ suggested in the
US EPA framework for ecological risk assessment. The ‘pollution signature’ for the investigation will be decided among other
things, by the probable sources of pollution, the manifest impacts
on the receptors and the age of pollution. Once the pollution
signature(s) is finalized, the detailed investigations will pivot on
this to arrive at defensible conclusions regarding the polluters,
their share of responsibility and the damage cost to be charged
from each.
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Background: Hepatitis B virus (HBV) and Hepatitis C virus (HCV)
co-infections among HIV-1 infected individuals are growing worldwide health problems characterized by lack of effective vaccines,
need for expensive treatment, chronicity of morbidity and associated mortality. Their prevalence and distribution patterns continue
to vary across geographical locations with high prevalence being
detected among high risk populations. To determine the prevalence of HBV and HCV among HIV-1 infected individuals, blood
samples were collected from consenting study subjects visiting
comprehensive HIV clinics in South Kerala during the period
between June 2014 and March, 2016.
Methods: Blood samples from volunteers were screened with
ELISA tests for detecting HIV, HBV surface antigen (HBsAg) and
anti-HCV antibodies.
Results: In a total of three hundred infected individuals consisting
of 129 (43%) males and 171 (57%) females 15.3% (46/300) were
HIV-1 co-infected with either HBV or HCV or both, 10.3% (31/300)
with HIV-1 and HCV and 6% (18/300) with HIV-1 and HBV infections. However, only three individuals (1%) were co infected with
the three viruses (HIV/HBV/HCV).

Results: The mean and standard deviation of bacterial and
fungal counts at the start of ambulance runs were 318±485cfu/
m3 and 522±581cfu/m3, respectively. Bacterial counts during
patient services were 468±607cfu/m3 and fungal counts were
656±612cfu/m3. Mean bacterial and fungal counts during patient
services were significantly higher than those at the start of
ambulance runs, p=0.005 and p=0.030, respectively. The predominant isolated bacteria and fungi were Staphylococcus spp. and
Aspergillus spp., respectively.

Conclusion: Though, low levels of co-infection with all three
viruses were reported, there could be higher prevalence rates
than reported here especially among high risk populations.

Conclusions: The study revealed high microbial contamination (bacterial and fungal) in ambulance air during services and
higher bacterial contamination on medical instrument surfaces
and allocated areas after ambulance services compared to the
start of ambulance runs. Additionally, bacterial and fungal counts
in ambulance air showed a significantly positive correlation with
the bacterial surface contamination on medical instruments and
allocated areas.

Microbial Air Quality and Surface Contamination in
Hospital Ambulance Services – An Exploration

Considering the Risks Associated with Waste
Valorisation: Methods, Challenges and Solutions

Siddiqe S
Fatima Hospital

Smart M, Zulu N, Harrison STL
University of Cape Town

Introduction: Healthcare personnel working in the ambulances
may be at risk to blood-borne, airborne, droplet, and direct
contact infections due to medical and health care practices
administered to the patient in a closed air ventilation system and
limited air space. The objective of the study was to assess microbial air quality and bacterial surface contamination on medical

Achieving zero waste to landfill requires creative, innovative and
realistic solutions for the valorisation of a wide range of waste
streams. These wastes are generated by various industries as
well as agricultural and human activities. The most appropriate
route, or routes, for the valorisation of a waste stream is often
selected based on the physico-chemical characteristics of the
waste stream and the conversion efficiency of the waste stream
components through this process. Less frequently highlighted is

that, depending on the origin of the waste stream, the presence
of contaminants and persistence of these through the chosen
valorisation route may present a real hazard. Persistence of
contaminants is especially critical and unwanted in products that
may have contact with human users. Key contaminants to consider
include toxic industrial process additives, possible endocrine-disrupting substances from domestic wastewaters or the presence
of, or contamination with, pathogenic organisms from human
and animal faecal matter or other pathogen-bearing material.
An understanding of the pathogenic load within the feedstock
and their possible persistence through the selected transformation process to the desired product is required to inform the
decision-making process on the suitable route for valorisation.
Here we highlight likely pathogen loads across a range of organic
feedstocks with potential for valorisation. Further, we consider
the current approaches available for pathogen load testing within
these waste streams, processes and resulting products. These
include automated in-line sampling and analysis instruments,
quick in-field testing options and laboratory tests. Suggestions
are made for the inclusion of monitoring using these testing
procedures to inform the best choice of waste valorisation route
to ensure pathogen free product delivery from waste streams with
possible pathogen signatures.

Life-Of-Mine Environmental Risk Drivers for Minerals
Extraction – A Developing Country Perspective
Smith R, Orr M
Hydrobiology
Globally the mining industry is a major economic driver, and in
many developing countries it is critical to the domestic economy
and export earnings. However, unlike most other economic
activities, the risks associated with each operation are highly
dependent on the specifics of the location and characteristics of
the ore body. The ore body cannot be relocated to a more convenient location, and many of the environmental risks associated
with development of it are constrained by the nature of its genesis
and the parent and/or country rock it resides within. However,
after extensive careers in the mining industry in developing countries the authors believe that one of the under-recognised risk
factors from a life-of-mine perspective is the profitability of the
mine operation, the financial basis of the proposed operator and

the economic and infrastructure status of the country the mine is
in. That is, good economics foster more proactive environmental
risk management, while poor economics increase the likelihood
of sub-optimal environmental risk management.
Aspiring mine operators have a natural tendency to over-estimate the economic prospects of a proposed mine development,
and under-estimate both the environmental risks and the financial cost of their management and mitigation. This is particularly
true for green-field mines in developing economies where there
is increased uncertainty for many aspects of cost of production
and environmental management in the feasibility studies. Where
this results in poor project profitability often it is environmental
risk minimisation that is subjected to subsequent cost-cutting,
increasing the likelihood of substantial environmental incidents.
Despite this clear relationship with environmental risks, rarely do
mine planners acknowledge the reality that the most common
cause for unplanned mine closure and substantial major
economic loss is an environmental incident. The authors urge
greater comprehension of the inter-relationship of profitability
and environmental risks in mine developments.

Pesticides and Non-target Animals: Farmers’
Environmental Risks Perception and Toxicological
Evaluations of Paraquat and Glyphosate on Nile Tilapia
Sogbanmu TO, Aribisala OA
University of Lagos
Pesticides used to increase crop yields pose potential risks to
non-target animals. In this study, we assessed the environmental
risks perception of farmers using structured questionnaires and
physicochemical parameters of surface and groundwater at a
designated farm in Lagos, Nigeria. Furthermore, oxidative stress,
genotoxic and histological indices in Oreochromis niloticus (Nile
Tilapia) exposed to sublethal concentrations of paraquat and
glyphosate were evaluated for 28 days using a static-renewal
bioassay procedure. The questionnaire administration revealed
that most farmers (68%) use various pesticides (such as Force
Up, Roundup, Uproot and mixtures) while 32% do not use pesticides. Used pesticide containers are disposed at dump sites or
collected by waste collectors (34 to 58%). There was no perception of environmental risks of pesticides wastes disposal methods
(48 to 52%). pH, COD and ammonia (in groundwater) and COD

(in surface water) were not within the National Environmental
Standards and Regulations Enforcement Agency (NESREA)
limits. Glyphosate was 9x more toxic than paraquat in O. niloticus
with a 96 hLC50 of 1.23 mg/L and 11.20 mg/L respectively. Only
the highest sublethal concentrations of the pesticides (0.12
mg/L – glyphosate and 1.12 mg/L – paraquat) showed significant
hepatic oxidative stress, histological abnormalities (mild to severe
gill lamellar necrosis and hepatic portal inflammation) and
genotoxic effects (micronucleated>blebbed>binucleated cells) in
O. niloticus compared to the control. We demonstrate the risks
posed to non-target aquatic organisms from pesticides which
could reach surface waters via run-off from agricultural farms.
We recommend strict monitoring and regulation of pesticides
use for agriculture in support of the UN sustainable development
goals 2 (zero hunger), 12 (responsible consumption and production) and 14 (life below water) as well as Africa Union Agenda 2063
goal 6 (blue economy).

Environmental Risks Assessment and Toxicological
Evaluations of Printing Press Effluent using the African
Sharptooth Catfish (Clarias gariepinus)
Sogbanmu TO, Ifeanyichukwu DP, Jimoh RO
University of Lagos and Ecotoxicology and Conservation Unit
Industries such as printing presses especially in developing
countries discharge their effluents often untreated into the
environment with their final sink in aquatic ecosystems. These
effluents contain persistent organic pollutants such as polycyclic aromatic hydrocarbons, xylene, benzene as well as heavy
metals which pose potential risks to aquatic animals and human
health. In this study, structured environmental and public health
risk questionnaires were administered to 300 stakeholders in a
printing hub in Lagos, Nigeria. Also, physico-chemical parameters of printing press effluent and groundwater were analysed.
Furthermore, haematological and histological indices were investigated in Clarias gariepinus exposed to sublethal concentrations
of the effluent over a period of 28 days. All studies were conducted
following standard methods. Some physico-chemical parameters exceeded the national limits for wastewater discharge into
the aquatic environment. The median lethal concentration of the
effluent after 96 hr of exposure to C. gariepinus was 0.02 μL/L.
There were significant alterations in haematological indices and
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histological abnormalities in the gills and liver of C. gariepinus
exposed to sublethal concentrations of the effluent compared to
the control. In conclusion, printing press effluents are highly toxic
and capable of contaminating groundwater resources. The treatment of these effluents before discharge into the environment,
monitoring and advocacy are recommended in order to protect
aquatic resources and public health.

Evaluation of Biomass Burning Contribution to Mercury
Emissions at Cape Point, South Africa
Somerset VS, Martin L, Walters CR
Department of Chemistry, Faculty of Applied Sciences, Cape
Peninsula University of Technology, South Africa
Mercury (Hg) is known to be a persistent and toxic heavy metal
that can bio-accumulate in the aquatic environment and lead to
serious human health effects. Hg is released into the atmosphere
from both natural and anthropogenic sources, where in the atmosphere it can be present in a gaseous phase or in particulate
matter. Researchers working in South Africa have been quantifying the emission of Hg from various sources in southern Africa
for the last decade. These studies has shown that the emissions
from coal burning are reasonably well documented, with some
recent inventories showing Hg results between 40 – 50 t Hg/yr
in 2004 to 2006. However, only a few attempts have been made
to estimate the mercury emission from biomass burning to the
atmosphere in South Africa. This study provides a quantitative
assessment of biomass events from 2007 to 2017, for which the
gaseous elemental mercury (GEM) measurements in conjunction
with the measurement of trace gases (CO, CO2, CH4, O3), meteorological parameters and air mass trajectories were studied. The
effect of climate change and the resulting change in the weather
patterns were also considered in this study.

Assessing Options for Reusing Sulfidic Coal Waste
Stander H, Harrison STL, Broadhurst JL
University of Cape Town
Coal accounts for 70% of South Africa’s primary energy consumption in addition to exports and is imperative for sustaining
economic activity in the medium term (Eberhard 2011). Coal
mining, however, also generates large volumes of waste, which
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has been shown to be environmentally detrimental due to the
generation of acid rock drainage (ARD) (Bell et al. 2001; McCarthy
2011). ARD is generated through the oxidation of sulfidic minerals
inherent in coal waste and has serious environmental and human
health consequences (IIED 2002; McCarthy & Pretorius 2009).
Researchers at the University of Cape Town have developed a
process for separating fine coal waste into coal, benign waste
that can be re-used, and a sulfide-enriched waste that needs
special attention (Kazadi Mbamba et al. 2012). This work focused
on the early-stage development of options for application of
the sulfide-enriched material. This was done using an adapted
version of the innovation value chain (Dervitsiotis 2010).
Alternatives for the application of sulfide-enriched coal waste
were first identified using a literature review and then the alternatives most likely to be effective and successfully implemented
were selected using multiple criteria decision analysis with
the help of experts. The top performers, soil amelioration and
cemented paste backfill, were then further developed using
scenario studies, which showed that soil amelioration was the
most appropriate application for the material. Concurrent with
these activities technology transfer was considered by interviewing stakeholders of the coal industry, including coal mining
managers, consultants, and industry researchers, about the
context of technology implementation. Context-specific barriers
and enablers to transfer were identified. For example, demands
of the National Water Act of 1998 were considered an enabler to
implementation. Also, implementation partners will most likely be
original equipment manufacturers or boutique waste processors.

A Science-based system to Facilitate Change
Stewart JM, Butte G, Blomerus K
J M Stewart Consulting and Decision Partners: Cognitive Science
Systems LP
The challenge of achieving zero harm to employees at work in the
South African mining industry led to development of a sciencebased system for facilitating the widespread adoption of OHS
leading practice. It was developed for the Chamber of Mines and
since 2008 it has contributed to OHS improvements in the South
African mining industry. The system uses established mental
models techniques to directly identify and address the likely
causes of resistant behavior. A mental model is the web of beliefs

that each person has and uses in deciding about any situation.
Key causes of resistant behavior in people affected by change
are considered to be knowledge gaps, unfounded beliefs, and
miss-perceptions in their mental models. Such shortcomings are
identified by comparing the prevailing mental models of affected
people against a previously established expert understanding of
the situation in question. The prevailing mental models are determined using a process of open-ended direct inquiry. Identified
differences are then analysed to determine the communication
needed to address these issues. Separately, the A-B-C model of
human behavior is used to determine the skills and leadership
behavior necessary for successful adoption of the leading practice. The system thus integrates scientific work on mental models
with that on behavior management. The important underlying
ethic of the system is that it equips people to independently
make better decisions in their own best interest. It is argued
that the essence of the system may be applied, in principle, to
any change management process in any organisation. In practice there are however important challenges. In particular, each
of the core processes must be skilfully executed to ensure their
effectiveness. As with a chain, the effectiveness of the system is
determined by its weakest link. Also, the communications must
be fully developed, evaluated and adjusted where necessary to
ensure their effectiveness.

Minimizing Risk by Improving Response to Technological
Disasters: The Case of Oiled Fauna in the South of Brazil
Stringari D, Koproski L, Pinheiro EG, Mangini PR, Grando ES,
Duda LJ
Disaster Research Center of the Paraná State
Oil spills are a global problem that receives wide media attention.
Oiled and suffering wildlife are often propagated with the aim of
exploring an emotional connection and touch population on the
consequences of disasters. These technological disasters can
be difficult to handle and jeopardize biodiversity and all ecological elements and processes, besides leading to economic losses
and harm basic services. Despite international regulations and
national accident prevention and control laws, it is estimated that
approximately 1,300,000 tons of oil and its by-products annually
hit the ocean in accidents around the world. Harbor areas are
especially sensitive to technological disaster and spill occurrences. This project was established in order to improve disaster

preparedness for an effective response to protect wildlife in two
harbor areas located in the south of Brazil. It is developed through
volunteers training with technical crew support and orientation,
and by a specialized oiled wildlife care unit implementation. All
wildlife rescue, management and care are executed through incident command system. It is innovating by producing theorical
guidelines on best practices of oiled wildlife care in Brazil and
by applying it on the field. It is the first project relating technological disaster and fauna rescue developed in a public harbor in
Brazil. The project has four years of execution and in this period
more than 70 volunteers were trained. This study is conducted by
Disaster Research Center of the Paraná State (CEPED-PR), Brazil
and by FUNESPAR (Foundation to support the development of the
Parana State University). The financial support is being carried
out by the APPA (Administration of Paranaguá and Antonina
Ports) located in the south of Brazil.

Sanitation Company (Sanepar), launched a public call for scientific research developed in a network among the Redesastre
institutions, to DRR in the state. As a result, 15 projects were
approved, involving 14 professors and 30 scholarship researchers.
The projects deal with a multiplicity of issues, including the
“Structuring of Indicators of Disaster Preparedness in Cities”, and
permeate several areas of knowledge such as Human Sciences,
Engineering, etc.In addition, in 2017, the Psychological subnet
was created, whose purpose is to integrate institutions and
professionals in the area to generate scientific knowledge and
provide specialized support in the social protection of people in
situations of vulnerability and victims of disasters.

Redesastre: A Contribution of Paraná on Management
and Disaster Risk Reduction in Brazil

Many countries are today facing a rise in sorcery accusations
and occult-related violence. This is particularly evident in Africa,
Melanesia, Asia, Central America and the Caribbean Islands,
but also in Europe as a consequence of accelerated immigration, particularly from West and Central Africa. In Abidjan, Côte
d’Ivoire, an increasing number of so-called sorcery-children have
been targeted, sorcery accusations and occult-related violence
are also in rise in the country. Both men and women are at risk of
accusation of sorcery practices and over the past decade accusation of children are growing.

Stringari D, Pinheiro EG, Simiano LF, Cova G, Fonseca MN
Disaster Research Center of the Paraná State
The State Network for Research, Education, Extension and
Technological Innovation (Redesastre) is focused on disaster risk
reduction (DRR) in the state of Paraná, Brazil, and is established
under Decree No. 12445/14.
Of unprecedented character, it is the first network created in
the country for this purpose. Its action is through cooperation
between higher education institutions and research, integrating
and supporting them, in order to strengthen the discussion in the
state, contributing with the increase of scientific knowledge for a
better foundation of strategies and actions necessary for DRR. The
purpose of the network is the cooperation and scientific/technological exchange directed to DRR in Paraná, thus meeting priority
3 of the Sendai Framework for DRR 2015-2030. According to its
creation decree, Redesastre is managed by the University Center
for Studies and Research on Disasters of Paraná (CEPED/PR),
which has a partnership with the UN Office for DRR (UNISDR).
As a result of its performance, currently, 25 public and private
institutions establish cooperation with the network. In 2016,
CEPED/PR instituted the “Network Research Program” and, with
financial resources derived from its cooperation with the Paraná

Sorcery, Modernity and the Law in Contemporary Côte
d’Ivoire
Syna Ouattara SO
University of Gothenburg, Sweden

Based on literary research and anthropological fieldwork, this
paper investigates how contemporary sorcery accusations and
occult-related violence is understood and handled by the state in
Côte d’Ivoire. The paper inquiries into the manner in which the
state handles sorcery-related violence and attempts to control
it through legislation, and what happens when sorcery practices are absorbed into the context of modern states. Hence, the
overall purpose of this paper is to explore contemporary sorcery
practices, accusations of sorcery and violence in relation to the
bureaucratic power of the state in Côte d’Ivoire. In particular,
the paper investigates sorcery cases and notions in relation to
policing, legislative approaches and government policies, as well
as tension, interaction and co-operation between judicial authorities and local communities’ worldviews.

Holistic Security Design Using Risk Analysis Methods
Tómasson B
University of Iceland
For a security risk analysis of invaluable properties, a comprehensive and integrated approach to security is important. The analysis
must consider both internal and external threats and how these
can exploit a vulnerability, intentionally or accidentally. The security is often overlooked in building design as it is not considered in
building regulation. The view of the user is not always represented
until the building is commissioned, but could be as important as
other design elements for the use of the building. Security design
must be based on risk analysis and where the interrelationships
and interdependencies with other disciplines must be considered.
Risk management approach must be applied it captures the right
risk context and identifying current and future risks.
This paper shows how risk analysis technique can be used for security risk analysis, by integrating threat and vulnerability analysis with
a comprehensive and integrated approach. It proposes a methodology for including security risk analysis and security design in the
building process and how this affects other disciplines. It discusses
how risk analysis can help balance between the security goals and
the other design objectives can be attained. It also highlights the
importance of continuous risk assessment in over the lifetime of
the building and how this affects the building design.
An example of this technique is shown in building design for the
storage of invaluable medieval manuscripts, for which a holistic
approach to security risk analysis is necessary.

Non-military Intelligence Gathering in Managing Social
Unrest and Related Disaster Risk: An African Perspective
Tandlich R, Mkwakwami KS
Rhodes University, South Africa
African continent has been plagued with social unrest, political instability and/or armed conflicts. These all have disaster
management implications as they result in the disruption of
the normal functioning of societies where they occur, they often
result in internal displacement of a country’s population and/or
the flow of refugees across international borders and boundaries.
Unpredictability of these disruptions to normal functioning of societies where the social unrest, political instability and/or armed
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conflicts take place lead to increased vulnerability and decreased
resilience of the affected human populations’. Data gathering and
the information needed to execute all the stages of the disaster
management cycle are critical to minimising the disaster perturbations among the affected populations. There are policy and
legislated tools in place on the African continent, to help manage
the situations. At the continental level, these include the African
Union mechanism for crisis management, mechanism for conflict
resolution, while local legislation provides for the use of legislated
platforms such as the community policing forums in South Africa.
However, the unpredictable nature of social unrest, political instability and/or armed conflicts often lead to the inefficiency of these
platforms. Ad-hoc multi-stakeholder platforms and resource
persons are often used to gain data collection capability on the
ground and to ascertain the information needed to execute phases
of the disaster management cycle. Therefore the execution of the
disaster management cycle often takes place as a combination
of the disaster-continuum model and the pressure-release/
expand-contract model of disaster management. The practical
disaster risk implications and application of the above-mentioned
platforms will be analysed in terms of the following examples: the
terrorism threat in West Africa, the service-delivery protests in
South Africa and the refugee management in East Africa.

Endocrine Disrupting Pollutants in African Water Bodies
– Sources, Impacts and Knowledge Gaps
Teta C, Kaiser H
Rhodes University
Pollution of water bodies is a problem of global concern. However,
developing countries are characterised by socio-economic characteristics that may result in incomparable pollution of the
environment. Rapid urbanisation and high population growth
rates surpass their ability to provide basic waste management
infrastructure — a scenario which is likely to intensify environmental pollution. Endocrine disrupting chemicals are some of
the pollutants of global concern because they are ubiquitous;
their sources include urban and industrial effluents, pesticides,
pharmaceuticals, and personal care products. Moreover, EDCs
are known to cause serious impacts on the ecosystem and public
health. Whereas developed countries have implemented policies and adopted technologies to reduce environmental impacts
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of EDCs, developing countries still have weak environmental
management systems. We reviewed the environmental levels,
effects and potential sources of EDCs in sub-Saharan Africa.
Sources of EDCs of major concern include urban wastewater
and continued use of legacy organochlorine pesticides. The levels
and environmental effects of EDCs were either comparable to or
exceeded those reported in developed countries. Except for South
Africa, there are still a lot of knowledge gaps on sources and
effects of EDCs in Sub-Saharan Africa. Future studies should also
focus on the use of native animal species for laboratory toxicology
and environmental monitoring.

Disruption Theory of Enterprise Schedules For Risk
Comparisons
Thorisson H, Lambert JH
University of Virginia
The literature of comparative risk analysis in the 1990s to the
present fell short of its aim that risk analysis could inform resource
allocations across domains of health, environment, ecology,
workplace safety, engineering, humans and organizations,
finance, etc.—yet such span of domains is a distinguishing feature
of complex socio-technical systems. Among others, there was an
objection that losses of lives, damages, finances, etc., should not
be equated or balanced by multiplicative factors or other mathematical functions. Mathematical disruption theory, drawing from
statistics, ecology, molecular biology, and information sciences,
offers a way that formerly non-comparable sources of risk can
be compared, at least in part, by the degree of disruption to the
schedules that constitute enterprises and problem domains. This
presentation will describe several problem domains as schedules
of entities and, subsequently, quantify and compare the disruptions of the schedules by combinations of emergent and future
conditions. The result is a characterization of the disruptions that
most and least matter across formerly non-comparable domains.
The framework and methodology consists of (i) adopting a system
analysis of schedules, (ii) composing disruptions as emergent
and future conditions, (iii) testing of the schedules by each of the
disruptions, (iv) identifying the disruptions that most and least
matter to the schedules, (v) finding implications for information to
collect on particular emergent and future conditions in a process
of risk monitoring. The approach supplements the traditional

conceptions of risk as (a) probability and severity of adverse
effects (Lowrance 1976), (b) effect of uncertainty on objectives
(International Organization for Standardization 2009), and extends
risk analysis to address “the extent of disruption of schedules”.
Applications to several problem domains are demonstrated,
including maritime vessel berth scheduling, infrastructure asset
management, and electric power grid integration.

Environmental Risk and Resilience Assessment for
Japanese Highly Densely Populated Area under the
Technological Hazard Existence
Tokai A, Toyoda M, Ebisudani M, Kojima N, Muchangos L
Osaka University
Japanese metropolitan area is stratified area where highly
densely populated area and technological integrated zone are
overlapping and therefore several types of interdependencies
are matters the future risks. Among this research scope, lifeline
infrastructure, industrial supply chain and environmental infrastructure are connected each other in various scale of time and
space, we need to consider for the future preparedness for this
type of complex risk. In this context, we have studied this issue
employing Kinki district, typical metropolitan area in Japan, in
terms of risk and resilience evaluation. Our research project
consists of two components, the first is to get big picture of the
multiple risk in local government, and the latter is the quantitative methodology building for risk and resilience evaluation for
complex technological risks.
As to the first component of the study, particularly based on the
large scale questionnaire survey, we discuss about the big picture
of multiple risk perception for people living there in regional
scale. Through statistical analysis, several characteristics of big
picture of multiple risk were derived. The response from the
questionnaire survey were also analyzed by multi criteria structured model methodologies. The countermeasures for risk by
local government are divided into three parts; abatement, adaptation and transition. Then, we examine the feasibility of integrating
qualitative multiple risk assessment and quantitatively summarized response profile for countermeasure for risk are discussed.
Thus, preparedness for risk were discussed.
Regarding latter component of our study, health risk and functional loss risk of urban infrastructure were discussed. We

particularly look at the accidental chemical release from natural
disasters and evaluate recovery of water systems. As a result,
we have developed prototype model for these evaluation and
some critical findings and suggestions for policy sectors will be
discussed in the presentation.

PAHs in Fish-Human Health Risk Assessment Models for
Dietary Intake
Tongo I, Rosenstein AB
University of Benin, Nigeria; Lexington Environmental Risk Group,
LLC, Massachusetts, USA
Polycyclic aromatic hydrocarbons (PAHs) are prevalent environmental contaminants representing an important group of
carcinogens with the potential for bioaccumulation in fish, posing a
threat to human health through fish consumption. Fish consumption has been identified as a major route of human exposure to
PAHs and is one of the most significant dietary contributors of
PAHs into the human body. It is, therefore, important to evaluate
the human health risks of PAHs in fish via dietary exposure. Several
studies investigating the residual levels of PAHs in environmental
media have reported varying levels of PAHs in fish in Africa. Edible
fish are among the various fishery resources that are vulnerable
to PAH exposures, in particular, due to the oil spills commonly
occurring in Africa. Fish are exposed to PAHs directly from water
and sediment, and by ingesting contaminated food. PAHs bind to
fatty or muscle tissues, becoming exposures for humans when
these fish tissues are consumed. Dietary exposure models have
been developed to predict human exposures and risks related
to chemicals in food. We present integrated human health risk
assessment models to assess carcinogenic human health risks
from exposure to PAHs through dietary intake of fish. Measured
field concentrations of PAHs in fish (fresh and smoked) collected
in various countries in Africa and dietary age-group data are
incorporated to quantitatively estimate the risks for different age
groups due to dietary exposures to individual and total PAH congeners. Three methods to evaluate carcinogenic risks are presented:
individual PAH carcinogenic potencies; carcinogenic toxic equivalents (TEQs); and the excess lifetime cancer risk approach.

Risk assessment Provisions for Regulatory Decisionmaking in Africa

landfill effluent. The aim of this study was to determine whether
or not amorphous silicon dioxide can remove toxins from effluent.

Tonui WK
Regulatory consultant

To assess the toxicity effects of effluent in freshwater ecosystems,
two model systems namely Daphnia magna and zebra fish (Danio
rerio), famously used for environmental monitoring of pollutants
and assessment of embryonic forms development of fish were
used respectively. 72hpf and 48hours exposures were done for
zebrafish and daphnia exposed to untreated and diluted effluent
from a landfill and to a mixture of metals Cd, Cu, Ni, and Pb. After
noting their effects, same effluent concentrations were mixed
with the amorphous SiO2 for remediation and filtered. The models
were again exposed to the filtrate and results recorded. The use of
amorphous SiO2 adsorbed metals that were toxic to the embryos
by a magnitude of 65-70%. The remediation of landfill effluent is
still under further investigations. The present study presents a
significant step in using amorphous SiO2 from recovery process
to remediate effluent polluted freshwater ecosystems.

New gene technologies, such as gene drive, are subject to biosafety
regulation of genetically modified organisms (GMOs) in several
countries across sub-Saharan Africa (SSA). Risk assessment is
a central component in the regulatory decision-making process.
However, many countries have no biosafety legislative instruments
in place, while countries with biosafety laws. In addition, technologies like gene drive that are expected to have a significant health
impact are likely to attract the attention of health regulators as well.
This presentation will describe the status of biosafety regulation
in SSA; the legislative provisions for risk assessment in regulatory decision-making; the regulatory experience in the use of risk
assessment and development of guidelines; and the role of regional
bodies to develop co-ordinated and harmonised approaches to risk
assessment of GMOs, including the products of gene drive.

From Waste to Resource: Remediation of Polluted
Freshwater Ecosystem with Landfill Effluent Using
Amorphous Silicon Dioxide
Tsubane K, Sturve J, Persson M
University of Gothenburg
Over the years, the increase of household, commercial and
industrial waste has been tremendous as economies grow and
countries develop. This in turn calls for sustainable development of waste management strategies and disposal plans. From
the disposed waste in landfills, leachate of chemicals, whose
constitution is a mixture of contaminants and stressors, mainly
heavy metals, organic chemicals and ammonia to mention few,
is produced. This might endanger freshwater ecosystems when
transported either through percolation or surface run off, threatening the healthy life of aquatic organisms. From a specialty
chemicals producing company in Sweden, amorphous silicon
dioxide (SiO2) is produced as colloidal dispersions generating
a surplus of silica gels that can be recovered from the manufacturing process. Because of its adsorbent properties, it was
suggested that the silica could be used to remove toxins from

Utilization of Fruit and Vegetable Waste as a Natural
Resources of Bioactive Compounds
Uchegbu NN, Uzodimma EO
University of Nigeria Nsukka
Fruits and vegetable wastes are one of the main sources of public
waste. Significant losses and waste in the fruit and vegetable
industries are becoming a serious nutritional, economic, and
environmental problem. Reducing food waste by complete utilisation of resources creates a good impact on the economy, food
security, and the climate. The bioactive compounds potential and
antioxidant activities in the seed, skin and pomace of 20 different
fruits and vegetables were evaluated. The study revealed that
the bioactive compounds identified and quantified were epicatechin, 3-hydroxyphloridzin, catechin, chlorogenic acid, hesperidin,
narirutin, anthocyanins, kaempferol, epicatechin, ascorbic acid,
-carotenoids, cinnamic acid, epicatechin, cyanidin and were
significantly found on the residues extracted from those waste.
Furthermore, the antioxidant activities such as 1,1, Diphenyl-2picryhdrazyl (DPPH), ferric-reducing antioxidant power (FRAP)
and trolox equivalent antioxidant capacity (TAEC) in the waste
residues were higher than in the pulps. Therefore, the skin, seed
and pomace waste can be exploited for their bioactive compounds
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which could be added in food formulation as health-promoting
products, thus converting food wastage into value-added products.

Assessment of the Genotoxic Effect of Spent Engine Oil
Treated Soil on a Tropical Legume Plant; Glycine max
Udebuani AC, Onyemereneche SI, Abara PN
Federal University Of Technology Owerri Imo State
Assessment of the effects of spent engine oil polluted soil on
plant community and human health is significant to develop mitigation and management strategies. In this study, the effects of
spent engine oil polluted soil on the genomic DNA and growth
parameters of Glycine max was examined. Glycine max of 10cm
height was transplanted into a pot containing 4kg of agricultural
soil, spiked with different concentrations of spent engine oil (4%,
6% and 8%). Thereafter, the growth parameters (plant weight, leaf
number, leaf colorations, and other morphological appearances)
were measured. The genomic DNA of Glycine max was extracted
and amplified using primer OPT 20 51 GAC CAA TGC C 31, electrophoresis and qualification of the genomic DNA of Glycine max
exposed and unexposed to spent engine oil polluted soil were
determined. The result obtained showed increased numbers
of DNA fragments in Glycine max exposed to spent engine oil
polluted soil (3, 3 and 5 bands), compared to the number of DNA
fragments (2, 2 and 2 bands) obtained from Glycine max unexposed to spent engine oil polluted soil. The number of DNA
fragment obtained from the test plant increased as the days
of exposure progresses. Quantification result showed highest
quality of DNA. in Glycine max (512.6ng/¬µl), unexposed to SEO
(4% (210.4 ng/¬µl, 5% (128.5ng/¬µl) and 8% (103.0ng/¬µl). The
percentage purity of DNA of Glycine max decreased with decrease
concentration of spent engine oil in the polluted soil. The growth
parameters of Glycine max showed reduction in plant height, and
number of leaves. Compared to unpolluted which show increase
in these growth parameters. There was also a greenish-yellow
color change in leaves of Glycine max exposed to SEO compared
to the unpolluted. Mortality of plant (2) was recorded at 8%
concentrations of SEO compared to others. This study therefore
established that spent engine oil which is disposed indiscriminately in the environment caused some DNA strand breaks and
impairment on this commonly grown legume.
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The Effects of Different Concentrations of Heavy Metals
on the Biomass Yield and Specific Growth Rate of
Rhizobium sp
Udensi JU, Ngumah C, Mgbemena IC, Ejiogu CC, Ebe T, Ozioma G
Federal University of Technology Owerri
Rhizobium is the most well-known species of a group of bacteria
that acts as the primary symbiotic fixer of nitrogen. Heavy metals
soil contamination is among the factors that have adverse
effects on the growth of both Rhizobium and plants. In this
study, the impacts of different concentrations of metals Copper,
Zinc and Iron on the growth of Rhizobium sp were investigated.
Rhizobium sp was isolated from groundnut rhizosphere using
Yeast Extract Mannitol Agar (YEMA) and further biochemical tests
were carried out for the identification. Toxicity tests were done
in Jensen’s (nitrogen free) broth at ambient room temperature
for an incubation period of seven days. The biomass yields were
measured with spectrophotometer at OD600 before and after
incubation. The results showed that the specific growth rate of
the organism without any metal added was 8.048x10-3 OD units/
day with biomass yield of 0.031 OD600 units. All the concentrations of Cu tested were toxic to the organism especially with
increased Cu concentrations. For Zn, the specific growth rate of
Rhizobium increased progressively from 12.57x10-3 to 13.3x10-3
OD units/day and biomass yield from 0.049 to 0.052 OD600 units
at 50mg/l to 100mg/l but became toxic at 400mg/l. However, for
Fe, the growth rate increases steadily from 9.067x10-3 at 50mg/l
to 46.48x10-3 OD units/day at 400mg/l. There was no statistical
significant difference (p>0.05) in the biomass yield of different
metals concentrations. Some heavy metals enhance microbial
inoculants growth while others inhibit the growth of such nitrogen
fixing bacteria.

Evaluation of Probiotic Administration on the Lipid
Metabolism of Aflatoxin B1 Exposed Rats
Ugbaja RN, Okedairo OM, Ojo OP, Babayemi DO, Oloyede AR,
Ademuyiwa O
Federal University of Agriculture Abeokuta
Aflatoxin (AF) a secondary metabolite of Aspergillus species
contaminates stored foods leading to aflatoxicosis and dyslipidemia. Probiotics (PB) are live safe gut bacteria known to enhance
metabolism by enabling safe detoxification of the aflatoxins in

the host. This study investigated the effects of Probiotics on lipid
metabolism in Aflatoxin B1 (AFB1)-exposed rats. Fifty female
albino rats were grouped into two based on feed: AF (fed AFB1
contaminated feed at 40 ppb for eight weeks) and Normal control
(NC) fed normal feed. Both were further grouped into five groups
of five rats each; AF groups: AF baseline (AFB), AF treated (AFT)
given PB of 1ml x 106 CFU per kg b.wt of consortium containing
Lactobacillus (L) casei, L. plantarum, L. fermentum and L.
delbrueckii, and AF control (AFC), without PB for 2 and 4 weeks
respectively. NC groups: NC baseline (NCB), NC treated (NCT)
given PB and NC control (NCC) without PB for 2 and 4 weeks
respectively. Lipids of plasma, high density lipoprotein (HDL),
very low density-low density lipoprotein (VLDL-LDL) and liver as
well as hepatic concentration of malondialdehyde (MDA), glycerol-3-phosphate acyltransferase (GPAT) were determined using
spectrophotometric methods. Exposure to AFB1 resulted into
significant increase in plasma and liver lipids, HDL-TAG, also
hepatic MDA and HMG-CoA reductase activity. Administration of
PB resulted into 18 %, 31.25 % and 24.28 % reduction in plasma
CHO, liver CHO and MDA levels respectively in the AFT group at
4 weeks. GPAT and HMG-CoA reductase activities also significantly (p < 0.05) reduced in AFT and NCT groups at 4 weeks.
On the strength of these findings, it is concluded that exposure
to Aflatoxin could cause dyslipidemia and administration of
Probiotics could improve aflatoxicosis condition by ameliorating
dyslipidemia and down-regulating the activities of lipid metabolizing enzymes in AFB1-exposed rats.

Bispenol-A levels and its Association with Reproductive
Hormones and Oxidative Stress Biomarkers in Men
Ugwu P, Charles-Davies MA, Ugochi O, Okoli SU
University of Ibadan
Bisphenol-A (BPA) is an endocrine-disruptor with similar
structure to oestradiol and its presence in the environment
is ubiquitous. BPA is produced and used massively in household materials which after exposure can affect the reproductive
system, as well as induce oxidative stress. This study was aimed
at determining BPA levels in a population as well as its association with reproductive hormones and oxidative stress biomarkers
in men. In this cross-sectional study, a total of 80 apparently
healthy male individuals aged 18-62 years were enrolled within

Ibadan metropolis. Anthropometric measures were obtained by
standard methods. Ten (10mL) of venous blood was collected
from participants to analyse hormones (oestradiol, testosterone,
follicle stimulating hormone (FSH), luteinising hormone (LH) and
prolactin) using enzyme-linked immunosorbent assay. Catalase
(CAT), total antioxidant capacity (TAC), malondialdehyde (MDA)
and total plasma peroxide (TPP) were estimated spectrophotometrically while BPA was estimated using High-Performance
Liquid Chromatography-Tandem Mass Spectrometry. Oxidative
stress index (OSI) and oestradiol:testosterone ratios were calculated using standard formula. Multiple regressions were used
to find relationships. Data obtained were significant at p<0.05.
The level of BPA detected among participants in this study was
alarming (46.95±5.9ng/mL). Bisphenol-A showed a negative relationship with FSH and positive relationships with oestradiol and
OSI (p<0.05). The results obtained in this study suggest high levels
of environmental exposure to BPA in the general population. BPA
was found to have association with serum levels of FSH, oestradiol and OSI in men.

The Contribution of Bisphenol-A to Pituitary-Gonadal
Hormones Disruption and Oxidative Stress in
Occupationally Exposed Male Plastic Industry Workers
Ugwu PI, Charles-Davies MA, Obilor U, Bolajoko EB, Orimadegun
BE, Aremu OO, Okoli SU
University of Ibadan
The disruption of the pituitary-gonadal axis by Bisphenol-A (BPA),
an endocrine-disrupting chemical contained in plastics, is controversial and studies addressing this subject are sparse in Nigeria.
The contribution, therefore of BPA to pituitary-gonadal hormones
disruption and oxidative stress in exposed male plastic industry
workers was investigated.
Eighty apparently healthy male individuals aged 18-62 years
consisting of 40 plastic industry workers (PW) age matched with
40 non-plastic industry workers (NPW)) were enrolled in this
cross-sectional study. Socio-demography, reproductive history,
occupational exposure duration, blood pressure and anthropometric measures were obtained by standard methods. Blood
(10mL) was collected from participants for biochemical analyses-hormones (oestradiol, testosterone, Follicle Stimulating
Hormone (FSH), Luteinising Hormone (LH) and prolactin) and

oxidative stress biomarkers (catalase, total antioxidant capacity,malondialdehyde (MDA) and Total Plasma Peroxide (TPP)) were
estimated by ELISA and spectrophotometrically respectively.
Bisphenol-A was estimated by HPLC while Oxidative Stress Index
(OSI) and oestradiol:testosterone ratio were calculated. Data
analysed using appropriate statistical tools were significant at
p<0.05.
Among the PW, 77.5%, 12.5% and 10% participants had eugonadism, compensated hypogonadism and sertoli cell dysfunction
respectively while 90%, 7.5% and 2.5% of the NPW had eugonadism, compensated hypogonadism and sertoli cell dysfunction
respectively. Diastolic blood pressure, weight, body mass index,
waist circumference, hip circumference,catalase, TPP, OSI and
BPA were raised while FSH was reduced in NPW compared with
PW (p<0.05). Bisphenol-A showed a negative relationship with
testosterone in NPW but direct relationships with FSH, oestradiol,
TPP and OSI in PW.
Alteration of the pituitary-gonadal axis as well as oxidative stress
induction by Bisphenol-A in plastic industry male workers and
non-plastic industry males is suggested.

Concentrations and Relative Compositions of Metallic
Elements Differ Between Predatory Squid and Filterfeeding Sardine from the Indian and South Atlantic
Oceans
Uren RC, Van Der Lingen CD, Kylin H, Bouwman H
North-West University
Although metallic elements occur naturally, they can occur or
accumulate in organisms at levels toxic to the organism and/
or their consumers. The compositions of metallic elements in
muscle tissue from sardine Sardinops sagax and the Cape Hope
squid Loligo reynaudii from the South Atlantic and Indian Ocean
waters off South Africa was established, for the first time, using
inductively-coupled plasma mass spectrometry. Compared with
the sardine, significantly higher (p < 0.05) B, Cr, Zn, As, Se, Rb,
Sr, Cd, and Tl concentrations occurred in chokka, and lower
concentrations of V, Mn, Ti, and Mo. There were also significant
differences between the oceans. Multivariate analyses indicated possible differences in stocks of both species suggesting
its use as a stock discrimination tool. Only two sardine samples
contained quantifiable Hg. Three metallic elements (Cd, lead (Pb),

and mercury) were considered as potential concern and evaluated against other studies with comparable data. Based on South
African and European Union limits for Hg, Cd, and Pb, sardine
and chokka muscle tissue would be considered safe for human
consumption.

Domestic Cooking Fuel as a Risk Factor for Lung Cancer
in Women - A Case Control Study
Valiyagath AS
rajiv gandhi State health University
Introduction: Tobacco smoking is the most common risk factor
for lung cancer. But a significant proportion of lung cancer occurs
in non-smokers. Indoor pollution due to domestic fuels has been
recently implicated as a causative agent in lung cancer especially
in women. We conducted a case control study to find out the role
of Domestic Cooking Fuel as a risk factor for Lung Cancer in
Indian women.
Methods: In a case control study 67 women with proven lung
cancer were recruited. Forty-six females having a non-malignant
respiratory disease constituted the control group. The patients
and controls were asked about the exposure in various cooking
fuels using a questionnaire.
Result: There were 50(74.6%) non-smokers and 17(25.4%)
smokers among the female cancer cases (p=0.016).
Adenocarcinoma was the commonest histological type of malignancy (n=26, 38.8%) in the whole group and was the predominant
form in the non-smoking females. Tobacco smoking was the
most important risk factor for lung cancer with OR of 4.87 (95%
CI 1.34-17.76). Among non-smokers out of all the cooking fuels
the risk of development of lung cancer was highest for biomass
fuel exposure with an odds ratio of 5.33 (95% CI 1.7-16.7). Use of
mixed fuels was associated with a lesser risk (OR= 3.04, 95% CI
1.1-8.38).
Conclusion: This study indicated that domestic cooking fuel exposure is an important risk factor in the causation of lung cancer
among women in addition of exposure to tobacco smoke.
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Organochlorine Pesticides in Blood of Wild and Captive
African Leopards, Panthera pardus pardus (Linnaeus,
1758)
Van As M, Wolmarans N, Wepener V, Smit NJ
North West University and University of the Free State
Compared to aquatic ecosystems, limited information exists on
organochlorine accumulation in terrestrial ecosystems and this
is specifically true for terrestrial carnivores who have received
limited attention in terms of studies on pollutant bioaccumulation. The African Leopard, Panthera pardus pardus (Linnaeus,
1758), is a popular focal species for research by ethologists and
ecologists, but a noticeable knowledge gap exists with regards to
toxicological aspects. To address this gap the aim of this study was
to determine baseline organochlorine pesticide (OCP) concentrations in blood of live wild and captive leopards in South Africa,
and to explore the relationship between OCP levels and different
conservation management strategies. Peripheral blood samples
of captive and wild leopards, representing regular and melanistic
individuals within the captive population, were collected while
under sedation. The ∑OCP concentrations in blood plasma were
detected by means of GC-ECD. Statistical relationships among
pesticide content in leopards from three geographical areas,
different sexes, age groups and conservation status were examined. Captive leopards from this study had a slightly higher mean
∑OCP concentration (774.9 ng.ml-1) than wild leopards (762.9
ng.ml-1), and captive females had lower mean levels of ∑OCPs
(638.6 ng.ml-1) than males (979.4 ng.ml-1). Melanistic leopards
had higher mean ∑OCP concentrations (966.7 ng.ml-1) than their
regular counterparts (647.1 ng.ml-1) and adult individuals had
higher concentrations of ∑OCPs (776.3 ng.ml-1) than sub adults
(752.7 ng.ml-1). The dominant OCPs were DDTs (32.1 %) and
HCHs (20.3%) with the main congeners being p,p’-DDD (69.1%)
and o,p’-DDD (13.4%), and ɑ-HCH (58.2%) and Y-HCH (28.1%),
respectively. Differences in OCP composition profiles of resampled captive individuals were also found. This is the first report
on OCP concentrations from leopards in Africa and highlights the
need for this parameter to be considered in terms of the conservation management of healthy populations.
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Initial Assessment of Metallic Elements in Zooplankton
from the Mozambique Channel

negatively impacting on the South African power grid and
economy.

Van Aswegen JD, Kylin H, Mwevura H, Mohamed-Toihir I, Ada A,
Bouwman H
Linköping University, State University of Zanzibar, National Fisheries
Department Comoros, Eduardo Mondlane University

Air-flue gas circuit fly-ash erosion is dependent on a vast number
of parameters (i.e. gas flow patterns, dust concentration, particle
impact angle, ash abrasiveness index, etc.) which is difficult to
quantify by normal engineering methods. Using commercially
available CFD software combined with standard engineering hardware, which can nowadays effectively and efficiently resolve large
grids, a quick erosion map can be drawn for complex geometries
by applying calculated physical and geometrical simplifications.

Metals ascribed to pollution may increase their concentrations
above the geological background and pose toxic challenges
towards humans and biota. Zooplankton’s role within the marine
biogeochemical process is well known, particularly the redistribution of metallic elements through the water column, but
their remains an absence of information on the interaction of
zooplankton with pollutants. This study determined concentrations of metals in zooplankton and the potential impacts this
might have towards higher trophic levels. Total zooplankton
samples were collected using a standard zooplankton net from the
Agulhas II. We analysed 98 zooplankton samples for 30 metallic
elements from the Mozambique Channel, an understudied and
economically important region within the Western Indian Ocean.
Initial results indicate a wide range of concentrations and variable geographical patterns. Relatively higher concentrations of
Cu, Fe, Mn, Th, and Ti were found along the coast of Mozambique
especially close to river outflows and major cities. The Comoros
and Tanzania had relatively similar to higher concentrations of Pd,
Pb, V, Mo, Ni, Fe, Cr, Cd, and Zn. Initial investigation shows that
the highest concentrations found for Cd (80 mg/kg dm), Cu (120
mg/kg dm), Pb (35 mg/kg dm) and Ni (750 mg/kg dm) may be of
concern.

Development of a CFD Based Tool to Facilitate Risk
Based Inspection (RBI) of Air-flue Gas Circuits in Coal
Fired Power Plants
Van Der Merwe JCM, Jestin LJ, Brunel Diankouika JB
ESKOM, Power Plant Engineering Institute, South Africa
The South African high ash coal combustion environment presents a unique challenge in terms of Air-flue gas circuit fly ash
erosion. If not adequately tracked and maintained, fly-ash erosion
will penetrate ducting and result in hot flue gas, combustion air
and fly ash escaping from the Air-flue gas circuit, introducing a
risk to health, safety and plant equipment. Air-flue gas circuit
erosion damage requires a power plant to shut down for repairs,

A sensitivity analysis is presented focusing on key simulation
aspects (geometrical and numerical) to obtain the best representative erosion prediction with the least possible numerical effort.
This analysis probes the impact of for example:
• grid size (resolution) and type (hexahedron vs. polyhedron vs.
tetrahedron)
• geometrical simplification
• turbulence models
• discrete phase parameters
• and erosion sub model complexity requirements.
A comparison is further drawn between a conventional CFD
simulation (high resolution, computationally expensive) and a
reduced order CFD simulation (reduced resolution, computationally optimised for purpose) in terms of solution time and erosion
prediction. Both these CFD based erosion prediction modelling approaches are also benchmarked against actual plant
measurements.
Based on the outcome of the above, the applicability of such a
CFD tool on Risk Based Inspection (RBI) of air-flue gas circuit
erosion in coal fired power plants is assessed.

Persistent Organic Pollutants in Leatherback- and
Loggerhead Sea Turtle Eggs from KwaZulu-Natal
Van Der Schyff V, Du Preez M, Nel R, Ikenaka Y, Yohannes YB,
Bouwman H
North-West University
Loggerhead- (Caretta caretta) and leatherback sea turtles
(Dermochelys coriacea) are large pelagic sea turtles with a wide

distribution range. Both are classified as “Vulnerable to extinction” by the IUCN Red List.
The female sea turtles return to the beaches where they were
hatched to lay their eggs. The pollutant concentration in the
eggs can be quantified and give in estimation of the pollution
concentration in the female sea turtle, without harming the adult
organism.
Persistent Organic Pollution (POPs) are long lived anthropogenic
chemicals that do not readily break down in the environment. They
cause several adverse effects on biota– most noticeably endocrine disruption. Effects of endocrine disruptions in sea turtles
may impede the embryonic development of young sea turtles and
a decrease the number of eggs that hatch.
In January 2014 and 2015, 49 eggs (21 fresh loggerhead-, 18
unhatched loggerhead eggs from the previous season, and 10
fresh leatherback eggs) were collected from Bhanga’s Neck in
KwaZulu-Natal. The egg contents were homogenised and analysed for 22 POPS by GC-MS analysis.

such a variety of industries and applications. Microplastic is the
inevitable result of the breakdown of larger plastic pieces. This
is a much more complex problem to tackle than macroplastics,
as these particles are not visible with the naked eye, it is difficult
distinguishable from other organic or inorganic substances and
the smaller it gets, the more there are and possibly the more toxic
it gets. This study is the first to shed light on microplastic found
in South African freshwater and to our knowledge, the first of its
sort in Africa. Microplastics are found in all studied water bodies
including ground water and drinking water from the Gauteng
and Northwest Provinces. Up to 40 particles per litre was found
in surface water of the Vaal river, a major river in the country’s
largest drainage basin flowing through industrialised areas.
These levels are comparable to high levels of microplastic pollution found in European rivers. Although the results are alarming,
efforts are being made by all stakeholders in the South African
plastic industry to resolve the problem on a national and continental scale.

o,p’-DDT was found in all of the fresh loggerhead and leatherback
eggs, and in 88% of the unhatched loggerhead eggs. p,p’—DDT
and p’p’—DDE were also frequently found in the samples. 61% of
the unhatched loggerhead eggs had detectable concentrations of
lindane (ç-HCH).

Livestock Farming in the Era of Climate Change:
Farmers’ Perception and Adaption Strategies to Mitigate
the Drought in the Region of Southern Angola

DDT use is permitted by the Stockholm Convention on POPs and
is used in KwaZulu-Natal to combat malaria. We expected to find
quantifiable concentrations of DDT and DDE in most samples.
However the use of, lindane is prohibited by Annex A of the
Stockholm convention, and its presence in the unhatched eggs
might be a sign of illegal use or legacy applications.

Climate change has affected numerous farmers in southern
Angola where a large percentage of the population depends
exclusively on livestock farming for their income and food.
Southern Angola supplies most of the country’s livestock, but has
been devastated by droughts, consequently feeding and watering
livestock has become increasingly problematic. Under-nourished
animals means lower prices which in turn means lower family
income. Focus groups with Huila and Cunene farmers will help
better understand the risk arising from climate change and its
effect. The interviews will be conducted in Portuguese, analysed
and then translated into English.

A First Insight into South Africa’s Freshwater
Microplastic Load
Verster C, Bouwman H
North-West University
It has become clear in recent years that plastic is one of the great
pollutants of our era, being found almost everywhere on earth and
having far reaching effects on the environment it comes in contact
with. The wide distribution of plastic pollution can be ascribed
to the durability of the product, as this is also why it is used in

Vinevala JC
Glasgow Caledonian University

The results suggest that farmers believe the climate is changing
and that their animals are suffering from repeated droughts.
Evidence reveals that farmers are using conventional practices
like better water collection, buying grass to feed their livestock,
but they are also adopting transhumance practices by search for
new pastures and water in other provinces. This study underlines

the need for a formal risk management approach to help farmers
reduce the impact of climate change on their livelihood.

Analysis of Risk Resilient Project Portfolios
Virine L
Intaver Institute Inc.
The goal of project portfolio risk analysis is to identify and
prioritize risks, determine risk exposure, rank projects within
a portfolio, and identify risk mitigation and response plan. Risk
resilient project portfolios include pre-planned mitigation and
risk response activities. Such mitigation and response activities
are included to the original (baseline) project schedules and then
executed on different phases of the project. Risk mitigation and
response planning and execution are considered to be one of
the most important components of project risk analysis and risk
management.
The paper presents a methodology of developing of risk resilient
project portfolios. The analysis of the project portfolio is performed
using the model, which is comprised of the project schedules, the
risk register, and depository of risk mitigation and response plans.
The risks from the risk register are assigned to different projects
within a portfolio and to different activities for each project. Monte
Carlo simulation is performed for each project and the exposure
of each risk is determined based on risk impact on project objectives (cost, duration, scope, etc.) as a result of sensitivity analysis.
If the risk is selected to be mitigated or risk response is required,
the schedule is augmented with mitigation and response activities. The Monte Carlo simulation is performed again. Risks are
ranked again based upon their impact on the portfolio. Sensitivity
analysis determines which mitigation activities provide the most
impact of project objectives. Cost of such activities is assessed
and project schedules are updated with selected mitigation and
response plants. The process is repeated on each milestone of
the project as part of project control.
The methodology is actively used in different organizations
and government agencies worldwide including NASA, FAA,
US Department of Energy, US Department of Health, USDA,
Lockheed Martin, BAE Systems, Raytheon, and many others.
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Genotocity Assessment of Imidacloprid on Root
Meristem of Allium Cepa
Waleola
University of Lagos, Akoka
The indiscriminate application of pesticides has become a serious
environmental concern. Imidacloprid (IMI) is one of the most
widely used globally. Several studies have examined the toxicity of
Imidacloprid as well as its possible ecological effects. However, a
small number of studies have examined its toxicity at the genetic
level. In this study, the effects of Imidacloprid on Allium cepa,
following the exposure of Allium cepa to different concentrations
of this insecticide was evaluated. After the 96hours of exposure, the highest growth inhibition was observed in the onions
treated with 1.0mol/L of Imidacloprid measuring average length
of 9mm, while the least inhibition of 13.8mm was in the control.
The results demonstrated that the concentrations tested induced
chromosomal alterations and also had an effect on onion growth.
The sample tested with 0.4mol/L concentration of test substance
recorded the highest number of aberrant cells with a total number
of 14 aberrant cells. Concentrations higher than 0.4mol/L showed
lesser number of dividing cells , hence lower observation of aberrant cells. Therefore, Imidacloprid in these concentrations was
genotoxic to the tested organisms. These factors should be taken
into account when applying this pesticide.

From Waste to Resource: Silver Nanoparticles as
Emerging Contaminants in Urban Wastewaters
Walters C
Council for Scientific and Indsutrial Research (CSIR)
In this study, the effects of widely-used silver nanoparticles (NPs;
AgNPs) were investigated in a laboratory-scale simulated wastewater treatment plant (SWWTP) developed as per the prescribed
Organization for Economic Co-operation and Development
(OECD 303A) specifications. Nanoparticle physiochemical and
morphology characteristics were assess at various stages of the
SWWTP (namely raw wastewater influent, aeration chamber,
sludge and effluent) to assess the effects of a typical treatment
plant on NP properties. Analyses were done to determine silver
concentrations at various stages of the wastewater setup using
inductively coupled plasma optical emission spectrometry (ICPOES). Our results indicated a probable risk toward activated
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sludge and effects on effluent water quality. This research can
therefore conclude that WWTPs effluent can exert a clear influence on the occurrence of AgNP in urban waters.

Behaviour of Silver Nanoparticles in Laboratory-derived
Wastewater Treatment Plant: A Microcosm based on
OECD 303-A Principals
Walters CR
Council for Scientific and Industrial Research (CSIR)
Rivers in urban areas are often heavily impacted by untreated
wastewater discharge containing excessive pollution loads that
can severely reduce water quality. Majority of the global population lived in urban areas in 2008, with this number predicted to
increase to 66% by 2050 largely due to urban growth. The release
of municipal wastewater in water resources is a common feature
of the urbanization process. Wastewater derived from industries, agriculture and the general population contain several
compounds. As a result, municipal wastewater effluent contains
chemical contaminants that can pose risks to human health
and aquatic ecosystems. Nanoparticles are considered among
the rapidly emerging contaminants in municipal wastewater
systems. This research reports on the behaviour and fate of silver
nanoparticles as an emerging contaminant in a laboratory-based
wastewater microcosm.

Robust and Resilient Software Security Certification and
Accreditation
Wandji T
Navair Air Systems Command
According to DoD, Software Assurance relates to the level of
confidence that software functions as intended and is free of
vulnerabilities, either intentionally or unintentionally designed or
inserted as part of the software. The number of threats specifically targeting software is increasing, and the majority of network
and system level attacks now exploits vulnerabilities in application
level software. Which implies that either the software assurance
process is not done well, or it’s not done at all.
According to CERT analyst at Carnegie Mellon University, most
successful attacks result from targeting and exploiting known,
unpatched software vulnerabilities and insecure software

configurations, a significant number of which are introduced
during software design and development. Software development
is a complicated mix of highly risk intensive activities split up into
phases. This highlight the need for an additional process on top of
software assurance called: Certification and Accreditation.
Nowadays, most of the systems in the military and commercial
world are software intensive systems; which mean that most of
the systems functionalities or capabilities are done by software.
This software mostly integrates third party and or open source
software components to build these weapon systems which
increase the software security risk. It will not only be good but
also beneficial for the vendor to have a robust software security
certification and accreditation process throughout the software
development lifecycle. In this paper, we are going to focus specifically on assessing security risks and analyzing them in each
phases of the software development lifecycle.
The robust software security certification and accreditation
process will evaluate and compare the current software’ security
posture with specific standards at each phase of his development
lifecycle. This certification process will ensure that software security weaknesses are identified and plans for mitigation strategies
are in place. On the other hand, accreditation is the process of
accepting the residual software security risks associated with
the continued operation of the software and granting approval to
operate for a specified period under a specific set of conditions.

Resilience Assessment of Infrastructure Systems
Considering Interdependency and Complexity
Wang M, Liu K
Beijing Normal University
Natural extremes and man-made hazards affect not only direct
physical damage to infrastructure components but also the operation and reliability of infrastructure systems’ entire networks
of interdependent, connected components. When resilience is
considered as a system’s capability both resistant to and recover
from disturbance, the research on resilience of urban infrastructure system also needs more comprehensive framework
to include strategies in disturbances, protection, recovery and
transformation. We discuss resilience assessment methodology
and case studies for infrastrcuture systems considering both
their interdependency and inherent complexity characteristics.

New indicators are discussed to quantify variance in resilience
and link their meanings to cost-benefit analysis. A few cases such
as subway network, high-speed rail and underground pipelines
are analyzed by using the new indicators of resilience, and the
approaches to improving system’s resilience are discussed.

Optimizing Inspection Policies for Coal Fired Boiler
Tubes Subject to Corrosion
Wannenburg JW, Lelo AL, Heyns PSH
University of Pretoria
Over the past decade, various studies have pointed out that corrosion located within coal fired boiler tubes is one of the major
causes of power plant failure. Considering the importance of coal
fired boilers in power plant, and due the fact that the coal fired
boiler is one of the highest economic risk components in any
power plant (Noori and Price,2006), proper attention should be
given to it in order to identify and manage the risks related to it. To
this end, this paper aims at optimizing or enhancing boiler inspection programs by means of a risk based inspection approach.
The risk based inspection approach has made significant progress going from traditional risk assessment methods such as
probability risk assessment (PRA) and the Bayesian approach, to
a more structured risk-based inspection approach where not only
the economical aspect of risk is considered but also safety, health
and environmental consequences. Among recent risk-based
inspection approaches, relevant work includes the risk-based
inspection and maintenance process project (RIMAP project)
and the American Petroleum Institute (API) approach to riskbased inspection, which are respectively European and American
programs.
Hence, in order to achieve the overall goal, an inspection program
is proposed using both, quantitative, as well as qualitative riskbased inspection approaches. The quantitative risk approach in
this paper will be based on a proportional hazard model (PHM)
which is a statistical model able to estimate the risk of failure for
component subjected to Condition Monitoring (CM), which will be
compared to an inspection program developed through the qualitative RIMAP approach. The results from both approaches will be
discussed.

Anticipating Transitions in Personal and Societal
Transportation Systems
Wells EM
Carnegie Mellon University
Transportation decisions are a product of the physical environment, personal preferences and conditions, as well as social
influence. This study comprehensively explores these factors in
the context of emerging and conventional transportation modes
to better understand and predict consumer mobility and transportation decision-making in the San Francisco Bay Area. Survey
data and GPS tracking data provide stated preference, demographic, and empirical travel behavior information. Multinomial
logistic regression analyses will be conducted to develop models
predictive of transportation mode adoption and diffusion rates.
Predicted adoption and diffusion rates will then serve as inputs
for an overall San Francisco Bay Area traffic network model that
measures San Francisco’s roadway efficiency and resilience.
Integrating survey and empirical data into the model will allow
for a projection of how social and personal characteristics of individuals impact overall San Francisco network mobility. In addition
to assessing traffic network resilience and efficiency, equity will
be assessed through modeling how certain subsamples mobilize, based on personal conditions such as disability and income.
Downstream environmental implications will be assessed, such
as changes in traffic congestion, as will potential impacts on
existing infrastructure. By developing a model based on both the
physical environment and human preferences, characteristics,
and behavior, this project comprehensively predicts rates and
implications of emerging transportation technology adoption and
diffusion relative to conventional transportation modes.

Application of Ecological Risk Assessment in South
Africa: A Management Tool to Embrace or to Avoid?
Wepener V
North-West University - School of Biological Sciences
Following the development of the ecological risk assessment
(ERA) paradigm in the early 1990s, it was eagerly adopted by
research institutions in South Africa. Here was a tool that provided
an objective approach to assess complex environmental problems. It is now 20 years down the line but ERA has still not found
its way into mainstream environmental management practice in

South Africa. The promulgation of the National Water Act in 1998
opened the door for innovative approaches in water resources
management to be incorporated into the decision making
processes. The concept of risk was included in the narrative of
the water resources classification system that was developed
to classify the ecological integrity of major water basins. In this
presentation examples of how the ERA framework was applied to
address water resources management issues at different scales
will be discussed. Due to the multiple source-stressor-response
environment the Relative Risk Methodology (RRM) was applied to
e.g. water license applications by a large pulp and paper industry
in a multiple stressor environment, multiple stressors and fish
kills in the Vaal River system and socio-ecological consequences
of reduced flows in the Phongolo floodplain. Notwithstanding the
scientific rigor, the outcomes of the studies were not readily incorporated into the management practices. On the contrary, where
RRM was incorporated into large transboundary flow requirement studies (i.e. the Lesotho Highlands Scheme, Mara and Nile
River basins), the concept was readily accepted. The degree to
which ERAs are accepted in water resource management should
be seen against a post-science and post-truth background and
the solution is discussed with the psychology of the decision
making process in mind.

Servicing Everyday Risk in Urban East Africa: Solid
Waste Resilience in Dar es Salaam’s Informal
Settlements
Wernstedt K, Kihila J
Ardhi University, Dar es Salaam, Tanzania, Virginia Tech
In the largest metropolitan area in East Africa, Dar es Salaam,
Tanzania, informal settlements—unplanned neighborhoods that
currently house 70 percent of the city’s 5 million people—face
uncertain urban services. While the city provides basic infrastructure for solid waste collection, water, and sanitation to millions
of its residents, de facto access in many informal settlements is
limited, reflecting un-resilient communities with limited ability
to pay, insecure land tenure, and poor governance. As a striking
example, less than 50 percent of the city’s household solid waste
reaches a landfill, leaving trash scattered in stream courses. In
addition, one-half of city households rely on latrines for sanitation. These deficiencies have combined to yield ground- and
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surface-water contamination, heightened local flooding, and a
degraded residential quality-of-life. They also have contributed to
breeding habitat or transmission conduits for malaria, cholera,
dengue, lymphatic filariasis, typhoid, and other public health
threats.
We examine the development of urban solid waste management practices to increase resilience to these threats in Dar’s
informal settlements. Our study 1) centers theoretically on decision-making under uncertainty and the use of decision heuristics;
and 2) frames solid waste sustainability as a behavioral matter
amenable to intervention. This work draws on four surveys (n =
1200) in Dar’s informal settlements, where we focus on alternative
payment mechanisms for solid waste collection and household-level source separation opportunities. In two of our surveys,
we employ choice experiments to estimate the importance that
households place on different elements of solid waste management. We also test some simple decision-making aspects vetted
in the literature (e.g., herd effects and prospect theory), which to
the best of our knowledge represent the first application of these
heuristics in urban east Africa.

Generational Metamorphosis? Competing Risk
Perceptions of Child Sexual Exploitation
Weston SK, Mythen GG
Keele University
Use of social networking sites by young people has risen in recent
years, with the internet being described as ‘a central and indispensable element in the lives of teens’ (Lenhart, et al., 2010:5).
According to Beck (2016:188) a ‘metamorphosis of socialisation’
has occurred which transforms the way in which young people
conduct their relationships and fosters new communicative
practices and social bonds. While Beck draws attention to the
positive aspects of these transformations, the internet has more
commonly been presented as a dangerous environment where
young people ‘interact, unsupervised, with strangers’ and risk
‘becoming victims of grooming, sexual abuse and exploitative
situations by predators’ (Open Forum Events and the Marie
Collins Foundation, 2016).
In the UK, proactive public policy and education campaigns have
been launched to raise awareness of the risk of child sexual
exploitation (CSE), which has been designated as a ‘national
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threat’ (HM Government, 2015). Drawing on empirical research
involving members of a multi-agency team set up to prevent CSE
and young people engaging with CSE awareness raising initiatives, this paper endorses Beck’s ‘metamorphosis of generations’
thesis, identifying crucial differences in risk perceptions among
older designers of CSE interventions and younger recipients of
such initiatives. The deleterious outcome of this mismatch of
perceptions is the implementation of a suite of prevention techniques and early interventions that focus on risks that are relatively
rare and are largely considered distant for young people. Our findings suggest that a more nuanced understanding of risk - which
appreciates both the cautiousness and sophistication with which
young people engage with media technologies and aligns more
squarely with their proximate, everyday anxieties and concerns needs to be embedded in policy making in this area.

Combined Effects of Predator Presence and Pesticides
on Macro-invertebrate Communities in a Microcosm
Setting
Wolmarans NJ, Kok A, Bervoets L, Meire P, Taylor JC, Smit NJ,
Wepener V
North-West University and University of Antwerp
Xenopus laevis are common predators in South African aquatic
ecosystems. Like most amphibians they are also important
indicators of ecosystem health. As an addition to a study on
the effects of pesticides on X. laevis, we investigated the effects
pesticides would have on the invertebrate community structure
in artificial microcosms over a period of 28 days while in the
presence of X. laevis. Invertebrates in the microcosms naturally
populated over eight weeks. Invertebrate communities were then
live sampled, identified to family level, and returned to the microcosms. Four sub-adult frogs were added to each microcosm and
the microcosms exposed to treatments consisting of control,
two dichlorodiphenyltrichloroethane (DDT) concentrations, two
deltamethrin concentrations and one mixture of both pesticides. All treatments were performed in triplicate. Commercial
pesticide formulations were used for environmental relevance.
Pesticides were applied at 0.1 % and 1 % of the LC50 concentrations for X. laevis embryos based on literature providing toxic
equivalence to the frogs. After 96h two X. laevis were removed for
separate analysis and two frogs remained in treatment for the full
28 days. Invertebrate communities were once again sampled at

the end of the 28 day period. The results showed the presence of
the frogs alone (controls) over 28 days stabilised the invertebrate
community with reduction of the dominant taxa and an increase
in the number of taxa present. Individual pesticides showed, with
variation, the same reduction of dominant taxa abundance as in
controls, but without the increasing richness in taxa. The 1 % mix
treatment, however, had no invertebrates left after 28 days. This
study indicates pesticide mixtures leaching into the aquatic environment may have ecological effects far more devastating than
those of individual pesticides, and stresses the importance of
simulated field studies in understanding the complex, cascading
ecological effects of pollutants.

Significance of Risk Assessor Certification
Wu C, Chiang SY, Wu KY
National Taiwan University
A scientifically sound decision-making process, risk Analysis
or risk governance, originated from the risk assessment and
management framework established by the National Research
Council of United State of America (USA) at 1983, was constructed
to use the best available scientific information for decision-making
on public policy. It has been widely adopted by USA, and advanced
democratic countries and organizations associated United
Nations to set public policies, particularly health related policies.
In early 1990s, health risk assessment was introduced to Taiwan
and has been used to environmental health related policies. Until
2005, the ban on the imported boneless beef was lift based on
health risk assessment (HRA), which was further used to set
tolerable daily intake (TDI) of melamine in 2008. Since then, HRA
has been widely used to set regulations and policies in Taiwan.
However, HRA has also been very controversial and distrusted by
the general public in the past 10-20 years. In order to recover the
trust from the general public, risk communication will definitely
be required to be improved. In addition, the integrity of scientific
sound HRA and openness of scientific information used and full
discussion of uncertainties in HRA should be further pursued to
gain trust from the general public. In order to achieve these aims,
risk assessor certification will be critical so that risk analysis or
risk governance can be practiced in Taiwan.

Risk Assessment on Dietary Exposure to Rare Earth
Elements in Chinese Population

The Notion Need to Consider for Consensus Building in
National Environmental Policy

Yan S, Lei Z, Zhaoping L
China National Center for Food Safety Risk Assessment

Yoshida E
The University of Tokyo

Rare earth elements (REEs) is a generic name of 17 elements
including 15 lanthanide elements and scandium and yttrium
which have similar property to them. Lanthanum, cerium,
neodymium and yttrium have relatively high reserve in nature,
accounting for about 80% of total REEs.China has richest rare
earth resource in the world. According to available data, high
content of REEs was found in tea and some other foods. Although
several studies indicate REEs may have neurotoxicity, genotoxicity and immunotoxicity etc, there are not sufficient evidences.
We performed a 90-day test for intragastric gavage of lanthanum,
cerium and yttrium in rat in GLP laboratory as per OECD test
guide. No obvious subchronic toxicity is found in lanthanum,
cerium and yttrium. Based on the results, we proposed a temporary Acceptable Daily Intakes (tADI) as 51.5μg/kg BW using 200
as uncertainty coefficient. REEs contents in major food (including
grain, vegetables, fruits, livestock and poultry meat, aquatic
animal, eggs, milk, beans and their corresponding products,
thallogen, nut fruits, tea and others) were collected. The results
show the average content of REEs in major food is 0.33mg/kg and
the median is 0.02mg/kg, the average content of REEs in tea is
the highest (1.41mg/kg). The daily average REEs intake from diet
is 1.62 μg/ kg BW for general Chinese population. For consumer
with high food consumption (P95), the average REEs intake is 4.83
μg/kg BW. The daily average REEs intake by general tea-drinking
adult is 0.24μg/kg BW through tea. If converted by the extraction
rate of rare earth elements in tea (26%), the exposure only is 0.062
μg /kg BW. When considering the other food source, the total
daily intake of REEs in tea-drinking adult is 1.81μg/kg BW, which
accounts for 3.50% of lanthanum tADI (population P95, 4.40%).
The risk of REEs intake by the tea-drinking adult is of no safety
concern.

Environmental problem is occur suddenly and difficult to address
without scientific and political information that examined in environmental policy for general public.
In this study we reveal the notion that is need to consider for
consensus building in national environmental policy by comparing
the minutes and public comments about final disposal -geological disposal- of high-level radioactive waste (HLW) by Ministry
of Economy, Trade and Industry (METI) by using text mining soft
ware KH coder.
Implementing inconvenience facilities are not only the problem
of nimby, but also the procedure of the policy making process.
Although, government in Japan do not have regal right to participation of general public in policy making process. In the policy of
biodiversity interactions between public organization with policy
makers such as lobbing in the informal ‘’in-between’’ spaces
of public engagement is effective action for public participation
on national environmental policy. Emery B. S. , Mulder A.H., and
Frewer J.L. (2015) are pointing out that political institutions have
responsibility to establish formalized procedures for monitoring
the uptake and use of evidence from PE in their decision-making
processes.
Regarding the index to evaluate the condition and efficacy of public
participation, Human Rights Indicators and Benchmarks(HRI),
Environmental Democracy Index (EDI), Public Participation
Spectrum in IAP2 are examined.
We conclude that the notion that need to consider, and discuss
with general public in the policy making process in environmental
policy are “cooperation”, “rights”, “equality”, “prevention”, and
“diversity”, and these notion are needed to evaluate by independent science committee.

Senior Management Accountability for Risk Events: Risk
Culture Lessons from South African ‘State Capture’
Scandals
Zaaiman H, Goede JF
North-West University
Risk management culture, also called ‘risk culture’, forms an
integral part of an organisation’s culture. A decision-focused definition of risk culture was used In this study where risk culture is
indicated by the importance given to consideration of risk when an
organisational group makes decisions. The level of explicit inclusion of risk in decision-making represents the implicit, subjective
value afforded to risk in the organisation. Under this definition,
risk culture could be a vehicle for strengthening decision-making
in organisations. However, the popular saying ‘success has many
fathers, but failure is an orphan’ also applies to the allocation
of accountability for decisions that result in negative events.
Inadequate clarity on what risk-related accountability means and
who should be held accountable for including risk when decisions are made, negatively impacts the level of inclusion of risk
in decisions at senior management levels in organisations. This
lowers the perceived value of risk management in an organisation and weakens the organisation’s risk culture. Risk-related
accountability is an area of particular importance to organisations in developing countries as illustrated in South African ‘state
capture’ news reports where state-owned and large international
public relations, consulting, IT and media companies have been
implicated in fraud-related scandals. This qualitative study is
based on document analyses of news and organisational annual
reports combined with interviews with senior managers in the
public and private sectors. In this presentation, we shall discuss
issues around the attribution of accountability for active inclusion
of risk in decision-making; how event accountability links to the
risk management culture of organisations at senior management level; and make suggestions on how to address these
issues based on lessons learned from recent South African ‘state
capture’ events.
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Isolation and Characterization of Cellulose Nanocrystals,
CNCs from Local Plant Biomass as a Potential
Biodegradable Packaging Material
Zanu F, Dankyi E, Apalangya VA
University of Ghana, Legon
Cellulose nanocrystals are nano scale materials with unique
chemical and physical properties. They exhibit high crystallinity,
high tensile strength, low density, tunable surface and biodegradability. Due to their unique properties, CNCs have many industrial
applications in waste water treatment, biomedical engineering,
production of biodegradable packaging materials, etc. In this
work, two local plant biomass, acacia sp. and palmae sp. were
selected for the extraction of CNCs because of their readily availability and physical toughness. Chemical purification using base
hydrolysis and bleaching removed hemicellulose, lignin and other
extractives leaving the pure cellulose which was separated into the
nano crystalline form via acid hydrolysis. The CNCs were analyzed
using phytochemical, microscopic, thermal and crystallographic
techniques. Extracted CNCs were highly sulphonated, enabling
uniform dispersion in aqueous solution. The extracted nanocellulose crystals from these local biomass have shown great potential
of being used as a reinforcing material in nanocomposites for the
production of biodegradable packaging materials.

Risk Assessment of Male Sterile Gm Mosquitoes
Proposed for Release in Burkina Faso
Zoungrana-Kabore CY, Traore O, Akoudjim M
L’agence Nationale de Biosécurité
Burkina Faso has recently made a regulatory decision on an
application for the release of male sterile genetically modified mosquitoes. Risk assessment was required as part of
decision-making. The risk assessment methodology used for
evaluating the application was based on a legislative decree for
risk assessment. This led to the identification of five risks to the
health of people and the environment. In addition, socio-economic
risks were identified as part of the decision-making process. This
presentation will describe the methodology and results of the risk
assessment, as well as the learnings used to train and increase
the awareness of risk assessment by important stakeholders
such as the scientific advisory committee, government ministers,
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researchers, the media and biosafety regulatory agencies in other
countries.
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