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W ELCOME
Welcome to the 7th SETAC Africa Conference
Dear Participant
It is a great honour and pleasure to welcome you to the 7th SETAC Africa meeting on behalf of
the SETAC Africa Council and the entire Organizing Committee.
This year’s meeting in Langebaan, promises to be exciting in terms of scientific discourse
social interaction. More than sixty platform presentations and over sixty poster abstracts
have been accepted for the scientific session presentations. Our two keynote speakers, Prof
Stephen Klaine and Prof Augustine Arukwe are both internationally renowned in their fields
of study. Stephen J. Klaine is a professor in the Department of Biological Sciences and Director of the Institute of Environmental Toxicology (CU-ENTOX) at Clemson University. Steve’s
keynote speech titled ‘Particles in Aquatic Ecosystems: Challenges at Multiple Scales’ will
provide insights into uses and ecotoxicological impacts of nanoparticles. Augustine Arukwe
is a professor at the Norwegian University of Science and Technology, Norway. Augustine’s
presentation will focused on molecular toxicology. SETAC Africa (SAF) is also honoured to have
Charlie Menzie, SETAC Global Executive Director and Barnett Rattner, SETAC Global President
as our Guest Speakers.
We are particularly excited about this meeting because it is aligned the global horizon scanning project (HSP). The project was first launched at SAF Lusaka meeting in 2013 and our
geographic unit is priviledged to be part of a global initiative aimed at optimizing utilization
of resources for better environmental quality. The 7th SAF meeting theme Identifying Knowledge Gaps and Research Priorities in Africa: A Pivot for Sustainable Environmental Development
is therefore aligned to the HSP. The HSP workshop will hold on Thursday 8th October, 2015
where Africa will prioritize its research needs.
Our expectation at the end of this meeting is a SETAC membership base that is stronger in
number, skills and renewed in direction towards our future.
On behalf of Langebaan 2015 organizing committee members, we wish you have a great time
in South Africa. God bless you all!

Edmund Pool, University Of Western Cape, South Africa
Beatrice Opeolu, Cape Peninsula University of Technology, South Africa
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W E L C O ME
Dear Colleagues,
As President of SETAC, I am pleased to join you at our 7th meeting in Africa. As a charter
member of SETAC, I have seen our society grow from a few hundred members in North
America in 1980 to a truly global organization today with 6000 members from over 100
countries. SETAC is governed by a World Council with Africa represented by Dr. Patricia Fi
Asanga Fai from Cameroon. This past year the World Council has updated SETAC’s Strategic
Plan, approved several Pellston Workshops, pursued meetings and partnerships with other
scientific societies, examined the role of students in SETAC governance, funded student and
recent graduate travel expenses to meetings that foster training in the use of sound principles
in ecotoxicology, chemistry and related disciplines. Our journals, Environmental Toxicology
and Chemistry (approaching its 35th anniversary) and Integrated Environmental Assessment
and Management (now with an impact factor) continue to publish cutting-edge science.
While SETAC Africa is the newest and smallest of our 5 geographic units, the environmental
challenges that Africa faces (e.g., air and water pollution, deforestation, erosion, loss of biodiversity) are amongst the greatest in the world. Through our Global Horizon Scanning Workshop at this meeting, you will have the opportunity to identify, describe, and discuss your
thoughts on these environmental issues and identify the most pressing research questions. It
is my sincere hope that SETAC and other such environmental organizations will partner with
scientists and natural resource managers from academia, government and the private sector,
to resolve global environmental problems that mankind faces.
During the meeting, feel free to come up and introduce yourself to me. I’d like to learn more
about the problems, challenges and successes you have encountered as an environmental
scientist. Please recognize that SETAC is a grass roots organization, and SETAC Africa certainly
needs your help and support to accomplish and sustain its growth and scientific activities.
My very best wishes…

Barnett Rattner
SETAC President
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W ELCOME
Dear fellow SETAC members,
I am thrilled to join you in Langebaan to celebrate the 7th SETAC Africa meeting. The meeting
is important in so many ways. First, this will be a great opportunity for us all to share ideas. I
will be participating at the beginning of the meeting giving a course on risk assessment and
at the end of the meeting attending the Global Horizon Scanning Workshop. I know that the
meeting organizers have made a special effort to select a venue and a format that will encourage information exchange in a great atmosphere.
This meeting will also be a valuable opportunity to chart the course of SETAC Africa and especially to consider how SETAC Africa can make a positive impact on environmental and health
policies and on how to increase the understanding of the technical and scientific issues.
I look forward to meeting you. Please take the time to introduce yourself and feel free to discuss the future of SETAC Africa and your participation with me.

Sincerely,

Charles Menzie, Ph.D.
SETAC Global Executive Director
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CO NFE R ENC E I N F O R MAT I O N
Badges
Your badge is made using thick and durable recycled paper certified by FSC. It is made to last
the entire meeting and to attach to a lanyard without the use of a plastic badge holder.

Evaluation form
An email will be sent to you immediately after the conference with a link to an online evaluation form. Please take a moment to complete the online form upon your return home. We
value your input and strive to continually improve SETAC meetings.

Insurance and liability
SETAC and the organisers cannot accept liability for personal accidents or for loss of or damage to private property of participants, either during or directly arising from the SETAC Africa
Conference. Participants should make their own arrangements with respect to health and
travel insurance.

Mobile phones
As a kindness to speakers and other attendees, all mobile phones must be switched off during
all sessions.

Photo policy
No attendee at the conference may record, film, tape, photograph, interview or use any other
such media during any presentation or display without the express, advance approval of SETAC and the conference chairs. This policy applies to all SETAC members, non-members and
guests, as well as members of the print, online and broadcast media.

Smoking policy
Smoking is expressly forbidden in the conference area.

Organizing Committees
Local Organising Committee - LOC
Chaired by:
		

Edmund Pool, University Of Western Cape, South Africa
Beatrice Opeolu, Cape Peninsula University of Technology, South Africa

Financial Organising Committee - FOC
Chaired by:

Randal Albertus, Sasol Technology (Pty) Limited, South Africa

Publicity Organizing Committee - POC
Chaired by:

Patricia Fai, University of Dschang, Cameroon

Scientific Organizing Committee - SOC
Chaired by:

Victor Wepener, North West University
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ABOU T SETAC
SETAC: global and local
The Society of Environmental Toxicology and Chemistry (SETAC) is a not-for-profit, global professional organisation established in 1979 to provide a forum for individuals and institutions
engaged in education, research and development, ecological risk assessment and life cycle
assessment, chemical manufacture and distribution, management and regulation of natural
resources, and the study, analysis and solution of environmental problems. SETAC is an open
and democratic organisation that operates in a broad social context, reflecting the needs of
the environment and people. Application of sound science plays a key role in this process.
Membership worldwide comprises more than 5000 professionals in the field of chemistry,
toxicology, biology and ecology; atmospheric, health and earth sciences; and environmental
engineering.

SETAC Africa
SETAC Africa is a geographic unit of the Society of Environmental Toxicology and Chemistry
(SETAC) established to promote and undertake activities of SETAC in the Africa region.
The SETAC World Council approved full geographic unit status for Africa in May 2012 at the
6th SETAC World Congress. The decision came after a decade of SETAC activity in Africa,
including the formation of a SETAC Africa Branch within SETAC Europe and a series of biannual meetings, most recently in Buea, Cameroon in May 2011, and prior to that in Kampala,
Uganda (2009), Arusha, Tanzania (2007) and in South Africa.
The primary goals of SETAC Africa are:
•

To promote research, education, training and development of the environmental sciences, specifically environmental toxicology and chemistry, hazard assessment and risk
analysis.

•

To encourage interactions among environmental scientists and disseminate information on environmental toxicology and chemistry and its application to the disciplines of
hazard and risk assessment.

•

To sponsor scientific and educational programs and provide a forum for communication among professionals in government, business, academia and other segments of the
environmental science community involved in the use, protection, and management of
the environment, and the protection and welfare of the general public.

•

To promote the development and adjustment of principles and practices for sustainable
environments, considering appropriate ecological, economic and social aspects adapted
to African problems and conditions.

For more information on SETAC and its activities, please visit www.setac.org.
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UP CO MI NG E VE NT S
SETAC Europe 11th Special Science Symposium
Global Environmental Change and Mercury Pollution: Environmental Governance, Research
and Management of Converging Issues
20-21 October 2015 	
| 	
Brussels, Belgium
| 	 sesss11.setac.org

SETAC North America 36th Annual Meeting
Buzzing with Science - Cross-Pollination for Environmental Progress
1-5 November 2015 	
| 	
Salt Lake City, Utah, USA | 	

slc.setac.org

SETAC Europe 26th Annual Meeting
Environmental Contaminants from Land to Sea: Continuities and Interface in Environmental
Toxicology and Chemistry
22-26 May 2016 		
| 	
Nantes, France
| 	 nantes.setac.org

SETAC Europe 22nd LCA Symposium
20-22 September 2016 	

| 	

Montpellier, France

| 	

lca2016.setac.org

SETAC North America 37th Annual Meeting
6-10 November 2016 	

| 	

Orlando, FL, USA

SETAC Europe 27th Annual Meeting
7-11 May 2017 		

| 	

Brussels, Belgium
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P R ES ENTAT IO NS
Monday 5 October 2015 | Platform Presentations

Room

Athene 3 & 4

Session

Opening Session

09:00

Opening and Official Welcome (Organising Committee)

09:20

SETAC Welcoming | P. Bi Asanga Fai (Ecotoxicologist Senior Lecturer, Cameroon)

09:40

Keynote 1: Particles in Aquatic Ecosystems: Challenges at Multiple Scales | S. Klaine
(Clemson University, United States)

10:10

Conference presentation 1: Applications of causal analysis to diagnose environmental
problems | C. Menzie (SETAC, United States)

Session

Emerging contaminants (Nano-ecotoxicology)

11:20

Analytical decision tool for risk assessment of engineered nanomaterials to biological
systems | N. Musee (University of Pretoria, South Africa)

12:00

Nanoecotoxicology: lessons learnt from traditional chemical ecotoxicology | V. Wepener
(North-West University, South Africa)

12:20

Effects of nanopollutants in aquatic systems: size matters | M. Thwala (CSIR, South
Africa)

12:40

The effects of varying temperature on the toxicity of silver nanoparticles in Enchytraeus
albidus (Oligochaeta) after long-term exposure | P. Voua Otomo (Unit for Environmental
Sciences, South Africa)

10

PR E S E N TAT I O NS
Monday 5 October 2015 | Platform Presentations

Room

Athene 3

Athene 4

Session

Environmental and Analytical Chemistry

Emerging contaminants

14:00

Assessment of Polybrominated Diphenyl
Ethers in Sediment of Asunle Stream of
the Obafemi Awolowo University, Ile-Ife,
Nigeria | G. Olutona (Bowen University,
Iwo, Nigeria)

Plastic debris beached on three remote
Mascerene Islands in the Indian Ocean |
K. Minnaar (North-West University, South
Africa)

14:20

Spatial distribution of selected polycyclic
aromatic hydrocarbons in environmental samples in Cape Town metropolis |
B. Opeolu (Cape Peninsula University of
Technology, South Africa)

Contamination caused by pharmaceutical
formulation facilities in Nigeria | M. Fick
(Umea University, Sweden)

14:40

Organochlorine pesticides and polychlorinated biphenyls in sediments of Calabar
river, South eastern Nigeria | F. Asuquo
(University of Calabar, Nigeria)

Environmental fate and transportation
of perfluorinated compounds (PFCs) in
water and sediment | B. Fagbayigbo (Cape
Peninsula University of Technology, South
Africa)

15:00

Assessment of polycyclic aromatic hydrocarbons in some urban surface water
| O. Olatunji (Cape Peninsula University of
Technology, South Africa)

Development of a Procedure for Mixture
Ecotoxicological Experiments and it application for Binary Salt Mixture Experiments |
P. Mensah (Rhodes University, South Africa)

Session

Environmental and Analytical Chemistry

Emerging contaminants (GMOs)

16:00

Comparative Study of Brine Treatment
Using a Functionalised Nanofibre and an
Ion Exchange Resin | E. Omoniyi (Cape
Peninsula University of Technology, South
Africa)

Glyphosate use in South Africa - A critical
outlook for potential research questions
to ensure environmental and human
health protection | S. Bollmohr (ECO.Trac,
Germany)

16:20

Degradation of 2-nitrophenol in aqueous solution by combination of dielectric
barrier discharge and TiO2 photocatalyst
supported on stainless steel mesh | J. Tijani
(South Africa)

Investigating possible risks of crop applied
herbicide mixtures using in vitro assays | S.
Horn (North-West University, South Africa)

16:40

Review of the Utilisation of Coal Fly Ash as
a Low Cost Adsorbent for Bent for Reactive
Dye Removal from Textile Effluent | L.
Mokgedi (Botswana International University of Science and Technology, Botswana)

Fate and Exposure of Neonicotinoid
Insecticides in the Ghanaian Environment:
The Case of Cocoa Production | E. Dankyi
(University of Ghana, Ghana)
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P R ES ENTAT IO NS
Tuesday 6 October 2015 | Platform Presentations

Room

Athene 3 & 4

Session

Terrestrial and Wildlife Toxicology and Ecology

08:30

Conference presentation 2: An Abbreviated History of Wildlife Toxicology | B. Rattner
(USGS-Patuxent Wildlife Research Center, United States)

09:00

Phase II xenobiotic metabolizm in carnivora -UGT activity and genome structure in Pinniped species- | Y. Ikenaka (Hokkaido University, Japan)

09:20

Using terrestrial mammalian carnivores for global contaminant monitoring: Applying
North American knowledge to Africa | E. Boyles (Southern Illinois University Carbondale,
United States)

Session

Aquatic Toxicology and Ecology (POPs)

10:30

POPs in African Penguin Spheniscus demersus eggs | H. Bouwman (North-West University, South Africa)

10:50

The importance of trophic position and lipid content in biomagnification of DDT and
its metabolites in fish species from Lake Ziway, Ethiopia | E. Weldemariam (Hawassa
University, Ethiopia)

11:10

Combined Effects of Deltamethrine and Dimethoate on Oreochromis niloticus | P. Bi
Asanga Fai (Ecotoxicologist Senior Lecturer, Cameroon)

11:30

Distinguishing between persistent and non-persistent aryl hydrocarbon ligands in sediments of South African harbours | R. Pieters (North West University, South Africa)

11:50

Comparing biomarker responses to organochlorine pesticide bioaccumulation in the
amphibian species Xenopus muelleri from the Phongolo floodplain in South Africa | N.
Wolmarans (North-West University, South Africa)
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PR E S E N TAT I O NS
Tuesday 6 October 2015 | Platform Presentations

Room

Athene 3

Athene 4

Session

Environmental and Analytical Chemistry

Terrestrial and Wildlife Toxicology and
Ecology

13:20

Evaluation of the Toxicological Impact of
the Aqueous Leaf Extract of Dieffenbachia
seguine using the Allium cepa Test | O. Olorunfemi (University of Benin, Nigeria)

13:40

14:00
14:20

14:40

Accumulation Patterns and Risk Assessment of Metals and Metalloids in Muscle
and Offal of free Range Chickens (Gallus
gallus domesticus), Cattle (Bos taurus)
and Goat (Capra hircus) in Benin City | E.
Ogbomida (National Centre for Energy and
Environment, Nigeria)
Removal of emerging contaminants from
Di(N-Butyl) Phthalate (DBP) Induces Sertoli Cell
wastewater using carbonized local agricul- Morphological Alterations in the Testis n of
tural residues | S. Jansson (Umea UniverAdult Male Japanese Quail (Coturnix Coturnix
sity, Sweden)
Japonica) During Prepubertal Stage | U. Muhammed Bello (Univ. of Pretoria, South Africa)
Toxicological Evaluation of a Bottling Plant
Biochemical Effects of Dichlorvos on
Effluent Using Cytogenetic and Molecular Tech- Poultry Birds | E. Ezeji (Federal University of
niques | D. Olorunfemi (Univ. of Benin, Nigeria
Technology, Nigeria)
Heavy metal pollution from a large scale
Costs benefit analysis of pesticide congold mine in Southern Zimbabwe and po- sumption pattern in Nigeria | O. Otitoju
tential for phytostabilisation | C. Teta (Nat. (Federal University Wukari, Nigeria)
Univ. of Science & Technology, Zimbabwe)
Use of physiological based extraction test
Heavy Metals Content of the African Giant
(PBET) for the assessment of bioaccessibil- Snail (Archachatina marginata) in some
ity of potentially toxic elements bioacmajor markets in Abeokuta, South West
cumulated in vegetable plants grown on
Nigeria | A. Shotuyo (Fed. University of
contaminated soils | F. Odujebe (University Agriculture, Abeokuta)
of Lagos, Nigeria)

Session

Environmental and Analytical Chemistry

Aquatic Toxicology and Ecology (POPs)

15:30

Mobility of Non-Aqueous Phase Liquids
(NAPLS) in Soil Under Drying Conditions |
D. Govindarajan (IIT Madras, India)

15:50

Soil - Plant transfer factor of Pb, Cd, Cu and
Zn in spinach, jute mallow and tomato of
Kaduna metropolitan farms | J. Jacob (Fed.
University of Technology, Nigeria)
The halogen effects of trihalomethanes
on Solanum lycopersicum cultivars | B.
Akande (Cape Peninsula University of
Technology, South Africa)

Spatial and temporal variations of PCBs
and PBDEs in mudfish from the Vaal River,
South Africa | N. Vogt (North-West University, South Africa)
Comparing instrument quantification of
PAHs in sediment with H4IIE-luc reporter
gene bioassay | W. Pheiffer (South Africa)

16:10

16:30

Speciation Study of Heavy Metals in Sewage Sludge and Sediment of a Sewage
Treatment Oxidation Pond and Its Receiving Stream | A. Ogunfowokan (Obafemi
Awolowo University, Nigeria)

Determination of levels and effects of
selected pesticides on the antioxidant
enzyme system of fish (Oreochromis mossambicus) | N. Basopo (National University
of Science & Technology, Zimbabwe)
Toxicity Assessment of Olusosun and Igando Leachates using African Catfish (Clarias
Gariepinus) | O. Olanrewaju (University of
Agriculture, Nigeria)
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P R ES ENTAT IO NS
Wednesday 7 October 2015 | Platform Presentations

Room

Athene 3 & 4

Session

Environmental/Biomarker Monitoring

08:30

Keynote 2: Biomarker Approaches for Sustainable Environmental and wildlife Health
Monitoring in Africa | A. Arukwe (NTNU, Norway)

09:00

Managing water pollution using water hyacinth | N. Mujere (University of Zimbabwe,
Zimbabwe)

09:20

Developing the Integrated Host and Environmental Protection Approach for IRS in malaria control | H. Bouwman (North-West University, South Africa)

Room

Athene 3

Athene 4

Session

Integrated Environmental Assessment and
Management

Aquatic Toxicology and Ecology (Metals)

10:30

Aerial application of pesticides in the
Mpumalanaga region (South Africa) - Is
there a need for a more sustainable pest
management strategy? | S. Bollmohr (ECO.
Trac, Germany)

Accumulation of Heavy Metals by Freshwater Snails (Lanistes libycus and Hydrobia
accrensis) from Sediments in a Man-Made
Reservoir | A. Agbon (Federal University
Oye-Ekiti, Nigeria)

10:50

Assessment of Air quality impacts of a
textile company in Lagos, Nigeria | A.
Adeyemi (Forestry Research Institute of
Nigeria, Nigeria)

Influence of pH and Dissolved Organic
Carbon Concentration on Uranium Toxicity
to Daphnia Magna: Implications for Acid
Mine Drainage Treatment and Catchment
Protective Water Quality Standards | S.
Kalule (USK Consulting, South Africa)

11:10

Assessing risk in the age of global trade: a
comparison of regulatory wildlife requirements on plant protection products in USA
and Europe | J. Ludwigs (Rifcon GmbH,
Germany)

Metals and metalloids in muscle tissue and
eggs of Nile crocodiles from the Kruger
National Park, South Africa | M. Du Preez
(North West University, South Africa)

11:30

Life cycle assessment of sewage sludge
handling alternatives: focus on the ecotoxicological impacts of the agricultural
application of sewage sludge | R. Tarpani
(The University of Manchester, UK)

Seasonal variations in metal concentrations in sediment and biota samples from
the Berg River Catchment, South Africa
| V. Somerset (Council for Scientific and
Industrial Research, South Africa)

11:50

A greenhouse trial to investigate the ameliorative properties of biosolids on mine
soils: Implications for an iron ore mine site
remediation | E. Cele (University of Swaziland, South Africa)

Trace metals in two mussel species Mytilus
galloprovincialis and Perna perna on the
south coast of South Africa | R. Toefy (Cape
Peninsula University of Technology, South
Africa)
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PR E S E N TAT I O NS
Wednesday 7 October 2015 | Platform Presentations

Room

Athene 3

Athene 4

Session

Linking Science and Social Issues

Remediation and Restoration

13:20

Effect of Curtisia dentata stem bark
extracts on and antibiotic resistance
profile of Acinetobacter spp. isolated from
waste- and river water samples | M. James
(University, South Africa)
Glue sniffing in Lome (Togo): investigation and
toxicological study on wistar rats | A. Diallo
(University of Lome, Togo)

Effect of Herbicide (Pendant) Concentration on Arachis Nodular Rhizobial Microbiota Viability | M. James (University, South
Africa)

13:40

14:00

14:20

14:40

15:30

Perception of Health Risks Associated with
Charcoal Production among Charcoal
Workers in Ogun and Oyo States, Nigeria
| O. Olanrewaju (University of Agriculture,
Nigeria)
Assessment of Polycyclic Aromatic Hydrocarbons Levels in Water and Soil Samples
from BiomassDriven Cottage Industries in
Benin City | I. Aganmwonyi (National Centre for Energy and Environment, Nigeria)
Elemental Composition and Toxicological Evaluation of Processed Solid Mineral
Dust in Exposed Food Crop | M. Akharame
(University of Benin, Nigeria)

Use of Nano iron Particles, Akaganeite
(β-FeOOH) for Catalytic Remediation of
4-Chlorophenol | O. Fatoki (Cape Peninsula
University of Technology, South Africa)
Reduction of Ammonia from wastewater effluents Using Applied Nanotechnology | W. Ilunga
(Biocatalysis & Technical Biology Research
Group CPUT, South Africa)
Measuring the effect of co-composting oil
sludge with pig, cow, horse and poultry
manures on the degradation in selected
Polycyclic Aromatic Hydrocarbons concentrations | O. Ubani (University of South
Africa, South Africa)
Isothermic and Kinetic modeling of
Batch Biosorption Studies using Bambara
Groundnut Husk (Vigna Subterranean)
in the Treatment of Wastewater | S. Tatah
(Federal University of Wukari, Nigeria)

Closing remarks
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P R ES ENTAT IO NS
5-6-7 October 2015 | Poster Presentations

Room

Poster Area

Session

Aquatic Toxicology and Ecology (P)

P01

Ecotoxicological Implications of Pesticide Contamination in Some Rivers in Edo State,
Nigeria | O. Ogbeide (University of Benin, Nigeria)

P02

Does sex and size influence metal concentrations in mussel species Mytilus galloprovincialis and Perna perna in False Bay, Cape Town? | L. Briant (Cape Peninsula University of
Technology, South Africa)

P03

Analysis of trace metal accumulation in Klipfish species, which were taken from two
separate habitats | C. Sijaji (Cape Peninsula University of Technology, South Africa)

P04

The influence of environmental parameters on rocky shore biodiversity in False Bay, Cape
Town | W. Manuel (Cape Peninsula University of Technology, South Africa)

P05

Antioxidant responses in Mytilus galloprovincialis in Cape Town, South Africa | C. Sparks
(Cape Peninsula University of Technology, South Africa)

P06

Assessing the potential of cell lines as tools for the cytotoxicity testing of acid mine
drainage effluent from a coalmine | O. Iji (University of Pretoria, South Africa)

P07

Imposex incidence in gastropod species from coastal areas around Cape Town, South
Africa, after the TBT world ban | R. Snyman (Cape Peninsula University of Technology,
South Africa)

P08

Metal induced changes in oxidative stress and antioxidant status in Ceratophyllum demersum L. (coontail) | J. Arnolds (Cape Peninsula University of Technology, South Africa)

P09

Oxidative stress as biomarker of poly cyclic hydrocarbon (PAHs) pollutants in Saccostrea
cucullata (Bivalvia, Osteridea) Persian Gulf | N. Asadi (Islamic Republic of Iran)

P10

Production and characterisation of monoclonal antibodies against Potamonautes perlatus vitellogenin | D. Schoeman (South Africa)

P11

The Combined effects of silver nanoparticles and temperature on antioxidant defences
in Potamonautes perlatus | V. Somerset (CSIR, South Africa)

P12

Concentrations of metals and metalloids in Loggerhead and Leatherback turtle eggs
from the KwaZulu-Natal coast, South Africa | M. Du Preez (North West University, South
Africa)

P13

Antioxidant enzyme activity and DNA profile in two limicolous earthworms and freshwater snails from Ogun River, Nigeria as bioindication of heavy metal pollution | G. Dedeke
(Federal University of Agriculture, Nigeria)

P14

Role Of Toxicity Monitoring In Water Resources Management Framework In South Africa |
D. Odusanya (Department of Water and Sanitation, South Africa)
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PR E S E N TAT I O NS
5-6-7 October 2015 | Poster Presentations

Room

Poster Area

Session

Emerging contaminants (P)

P15

Investigating the possibility of combined toxicity of Bt maize and Roundup herbicide on
non-target gastropods | K. Minnaar (North-West University, South Africa)

Session

Environmental and Analytical Chemistry (P)

P16

Improved Ascorbic acid analysis using a bismuth-silver bimetallic nanosensor | C. Van
der Horst (University of The Western Cape, South Africa)

P17

Current, temperature and conductivity relationships in the coastal waters of South Atlantic Ocean, Nigeria | F. Asuquo (University of Calabar, Nigeria)

P18

Novel β-FeOOH/NiO composite material as potential catalyst for ozonation of organics |
O. Oputu (Cape Peninsula University of Technology, South Africa)

P19

Analysis of Acetaminophen in wastewater treatment plants in and around Cape Town
South Africa | A. Adeleye (Cape Peninsula University of Technology, South Africa)

P20

Electrochemical method development based on a graphene nanocomposite for detection of platinum metals in roadside soil and dust samples | B. Silwana (South Africa)

P21

Measurement of selected gaseous pollutants in ambient air in the vicinity of a Zimbabwean chemical industry | B. Opeolu (Cape Peninsula University of Technology, South
Africa)

P22

Molecular biomarkers for monitoring heavy metal and heavy metal nanoparticle toxicity
| K. Lategan (University of The Western Cape, South Africa)

P23

Removal mechanisms of polycyclic aromatic hydrocarbons from aqueous media using
activated carbon of Vitis vinifera leaf litter | A. Awe (CPUT, South Africa)

Session

Integrated Environmental Assessment and Management (P)

P24

Assessment of surface water quality within the city of Cape Town using physicochemical
characterization and NSF water quality index | J. Baruani (Cape Peninsula University of
Technology, South Africa)

P25

Effects of anthropogenic activities on soil carbon storage and compactness in costal
plain soil of tropical urban area | A. Udebuani (Federal University of Technology, Nigeria)

P26

Spatial comparison of potential environmental hazards associated to pesticide use in
crop production in South Africa | S. Bollmohr (ECO.Trac, Germany)

P27

Time kill assay of chloroxylenol on some microorganisms associated with infections from
the hospital environment | M. James (University, South Africa)

P28

A GIS Based System of Groundwater Resources Evaluation of Kuje Area Council of F.C.T.,
Nigeria | M. James (University, South Africa)
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Room

Poster Area

Session

Integrated Environmental Assessment and Management (P)

P29

Mixture Toxicity & Risk Assessment: Synergistic Induction of Metal-Responsive and Oxidative Stress Gene Biomarkers in Placental JEG-3 Cells by Arsenic & Cadmium Mixtures
from Hazardous Waste Sites | O. Adebambo (NC State University, United States)

P30

Radioactive hydrogeochemistry of fractured rock aquifers in the Karoo: Possible impacts
on the environment | G. Mahed (Cape Peninsula University of Technology, South Africa)

P31

Groundwater contamination pathways: perspectives from the vadose zone | G. Mahed
(Cape Peninsula University of Technology, South Africa)

P32

Groundwater geochemistry sampling: Finding the source for contamination | G. Mahed
(Cape Peninsula University of Technology, South Africa)

Session

Linking Science and Social Issues (P)

P33

Bacteriological and Physico-Chemical Status of Borehole Water in Abia and Anambra
States, Nigeria | J. Dike-Ndudim (Imo State University, Nigeria)

P34

Analytical Assessment of Heavy Metal Concentrations of Common Vegetables Sold in
Major Markets of Minna City, Nigeria | J. Tijani (Federal University of Technology Minna,
Nigeria)

P35

The Tragedy of Commons: The Issue With The 1996 Owaza Oil Spill | A. Onwurah (Nnamdi Azikiwe University, Nigeria)

P36

Human Health Risk Of Dietary And Non Dietary Exposures To Organochlorine Pesticides
Residues From Rice Fields in Edo State, Nigeria | O. Ogbeide (University of Benin, Nigeria)

P37

Protein Enrichment Process Wastewater Through Solid Substrate Like Fermentation Using Rice Husk As A Supporting Medium | I. Eze (University of Nigeria Nsukka, Nigeria)

P38

DDT and other persistent organic compounds in pooled breast milk from the KwaZuluNatal and Limpopo provinces of South Africa | V. van der Schyff (North-West University,
South Africa)

Session

Remediation and Restoration (P)

P39

Bioremediation of polycyclic aromatic hydrocarbons (PAHs) in water using indigenous
microbes of Diep and Plakenburg Rivers, Cape Town, Western Cape, South Africa. | O.
Alegbeleye (Cape Peninsula University of Technology, South Africa)

P40

Field Scale High Resolution Site Characterization and the Remediation of Chlorinated Hydrocarbon Contaminated Site Using BOS100® | S. Kalule (USK Consulting, South Africa)

P41

Health Risk Assessment of Selected Wild Valuable Plants Species Grown around Amaozara and Amaechara Aged Dumpsite Soils in Amasiri, Afikpo North L.G.A. of Ebonyi State,
Nigeria | N. Obasi (Federal University Ndufu-Alike, Ikwo, Nigeria)
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Room

Poster Area

Session

Terrestrial and Wildlife Toxicology and Ecology (P)

P42

Determination of Heavy Metals Content in Commonly Used Cosmetics and Effect of
Dermal Application on Haematological Parameters in Wistar Albino Rats | O. Isiaka (University of Ibadan, Nigeria)

P43

Accumulation of lead in soil along the road verges of a highway in Cape Town after the
banning of leaded petrol in South Africa | J. Odendaal (Cape Peninsula University of
Technology, South Africa)

P44

Anticoagulant Rodenticide Adverse Outcome Pathway for Predatory Birds: Assessing Risk
and Research Needs | B. Rattner (USGS-Patuxent Wildlife Research Ctr, United States)

P45

Comparative toxicity of AgNPs and AgNO3 in three different standard substrates used in
ecotoxicological testing | P. Voua Otomo (Unit for Environmental Sciences, South Africa)

P46

Perfuoroalkyl acid concentrations in South African Odonata | V. Lesch (South Africa)

P47

Relationship Between Vegetation Type and Vertical Distribution of Soil Organic Carbon in
Lagos, Nigeria | R. Alani (University of Lagos, Nigeria)

P48

Utilising the OECD earthworm reproduction test to compare the ecotoxicity of two gold
mine tailings disposal facilities| M. Maboeta (North-West University, South Africa)

P49

Pentachlorophenol and pentachloroanizole - what is known about this new POP in
Africa? | H. Bouwman (North-West University, South Africa)
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K EYNOTE S PEAKE R S
Augustine Arukwe (NTNU, Norway)
Professor Augustine Arukwe is a molecular toxicologist at the Department
of Biology, Norwegian University of Science and Technology (NTNU) Trondheim and European registered toxicologist. Currently, he is the deputy HoD
incharge of research and innovation. His experience and research has addressed and still addresses issues of impact/risk assessment, functional and
regulatory aspects of differentially expressed genes, proteins and enzymes,
and the general stress of contaminants, including endocrine modulators in
wildlife species and fish reproductive physiology. He received his doctor of science (D. Sc) degree from the university of Bergen in 1998, and has since then
worked in the United States of America and in Canada in different academic capacities. Prof.
Arukwe was a member of Scientific Steering Committee for the Norwegian Scientific Committee for Food Safety. He was previously a consultant for the United Nations University – International Network on Water, Environment and Health (UNU-INWEH) on a self-initiated project
on environmental biomonitoring programme in Nigeria and capacity development for local
scientists to sustain the monitoring. A major and pioneering focus of his research has been
on the evaluation of environmental impact and risk assessment, development and validation
sensitive biomarkers of endocrine and chemical exposure in organisms (fish, marine birds,
amphibians and marine mammals). In recent years, he have developed teaching and research
tools on the molecular basis and mechanisms of toxicity and physiological responses with
particular focus on differentially expressed genes whose functional products may modulate
general health, fitness, growth and development in aquatic species and the susceptibility/
adaptation of these responses to climate change. He is also extensively involved in several
capacity building projects in Nigeria, South Africa, Tanzania and Vietnam. Prof. Arukwe has
written 2 books, 6 book chapters, 145 peer-reviewed research papers, 137 conference papers,
11 technical reports, 16 invited lectures and 4 book dissertations and supervised several
graduate and post-graduate students. Professor Arukwe is a member of several professional
bodies (SETAC, SOT, NSFT).
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KE Y NO T E S P E AK E R S
Stephen J. Klaine (Clemson University, USA)
Stephen J. Klaine is a professor in the Department of Biological Sciences and
director of the Institute of Environmental Toxicology (CU-ENTOX) at Clemson
University. He received his doctorate from the Department of Environmental
Science and Engineering, Rice University and has spent over 30 years conducting environmental research and educating graduate students. He has graduated 40 Ph.D. and 45 MS students from his laboratory. He has served on the
board of directors of the Society of Environmental Toxicology and Chemistry
and has been an associate editor for the journal, Environmental Toxicology
and Chemistry for since 1995. He has been on the editorial board of the journal, Nanotoxicology, since 2009. From 1995 to 2000 he was the only US participant on a multinational International Atomic Energy Agency Cooperative Research Program on Pesticides
in Coastal Tropical Ecosystems. In addition to building capacity in tropical countries around
the world this group produced the first book to compile pesticide use and effects information
in tropical countries. Klaine was a co-editor of this book. Klaine has served on several USEPA
Science Advisory Panels and workshops dealing with pesticide and metal fate, effects, and
risk assessment. Currently, he chairs the permanent US EPA Science Advisory Panel for FIFRA.
He has been a Sigma Xi National Lecturer, won the Clemson University Sigma Xi researcher
of the year in 2007, and won the Clemson University Alumni Award for Outstanding Research
in 2009. He was the SETAC Menzie Environmental Education Award winner for 2013. He
has attracted over $10 million in extramural funding and published over 120 peer-reviewed
publications on research ranging from the bioavailability and toxicity of pesticides and metals
to pesticide risk assessment, to the environmental behavior and toxicity of nanomaterials.
Current research in his laboratory focuses on characterizing 1) the bioavailablity of metals and
pesticides in aquatic systems; 2) chronic toxicity of metal mixtures to aquatic organisms; 3) the
response of aquatic organisms to episodic contaminant exposures; 4) the fate and effects of
microplastics in freshwater and near coastal ecosystems; 5) the effects of pharmaceuticals on
fish behavior; and 5) the bioavailability and toxicity of colloids and nanoparticles in aquatic
systems. Klaine has taught short courses and chaired workshops all over the world from Cuba
and Jamaica to Canada and Portugal to Vietnam and Kenya. His efforts at building capacity
over the past 15 years in Vietnam have resulted in the first collaborative MS program in Environmental Toxicology between Hanoi University of Science and Clemson University.
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Platform Presentations
1
Opening and Official Welcome (Organising Committee)
2
SETAC Welcoming
P. Bi Asanga Fai, Ecotoxicologist Senior Lecturer / animal biology; B.A. Rattner, USGS-Patuxent
Wildlife Research Ctr / Beltsville Lab
3
Keynote 1: Particles in Aquatic Ecosystems: Challenges at Multiple Scales
S.J. Klaine, Clemson University / Institute of Environmental Toxicology CUENTOX
Most ecotoxicologists were educated and trained in a science of solutes. While a few published studies quantified the hazard of suspended solids to aquatic organisms, it was the
emergence of nanotechnology and the concern over nanoparticles that caused environmental toxicologists and chemists to abandon their tunnel vision focused on solutes. While
particle toxicity has been an issue in human toxicity because of environmental diseases such
as silicosis and asbestosis, particles have been less of a concern with aquatic organisms. This is
due, in part, to the evolution of many aquatic organisms in systems that periodically contain
high concentrations of suspended sediments. Many aquatic organisms have evolved methods
of dealing with this stressor including the ability to rapidly clear their gut tract of ingested
sediment when suspended solids subside. Emerging contaminants, such as nanoparticles, and
recently identified contaminants, such as microplastics present challenges in quantifying
exposure metrics, identifying toxicity mechanisms, and characterizing environmental fate.
Reducing the uncertainties surrounding these issues is the key to developing ecological risk
assessments that lead to risk mitigation strategies. This presentation will review our knowledge of the fate and effects of nanoparticles and microplastics and discuss the challenges and
future needs in quantifying the risk of these materials.
4
Conference presentation 1: Applications of causal analysis to diagnose environmental
problems
C. Menzie, SETAC
Why are bee colonies collapsing? What has caused the loss of the desert bloom and orchards
in the Yemen desert? What is causing biological impairment in streams? What caused a
noxious algae bloom in the Uruguay River? Why are certain species endangered and will a
particular stressor exacerbate that endangerment? What are the primary factors contributing
to cardiovascular disease? These are all questions about causation. This paper will describe the
causal analysis approach that has evolved to address these and other similar environmental
questions. Because of the natural tendency to “jump to conclusions”, the paper will describe
that phenomenon and how to be aware of it and guard against it. The paper will lay out a
procedure for stepping through a causal analysis and building the requisite weight of
evidence. Emphasis will be given in this regard to the availability and quality of information
used for the assessment. The procedure will be illustrated with case studies.
5
Analytical decision tool for risk assessment of engineered nanomaterials to biological
systems
N. Musee, University of Pretoria / Chemical Engeneering
Industrial manufacturing of engineered nanomaterials (ENMs) has exponentially increased in
quantity, variety, and complexity in terms of functionality. ENMs are widely used in products
such as solar cells, cosmetics, textiles, electronics, cleaning agents, surfactants, pesticides,
paints, building materials, and medical applications. However, the production of ENMs has not
been matched by an adequate increase in our understanding of risks they may pose to the
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environment and human health. Therefore, many products containing ENMs may have
unknown risks to biological systems including humans. Due to numerous manufactured
ENMs, costly bioassay studies for toxicity testing each individually as well as complexity and
lack of metrology to evaluate their exposure (in environmental or occupational settings)
motivates the need to develop tools that can support rapid screening of ENMs potential risks.
Using available data on toxicity and exposure of ENMs: a decision tool to analyse their risk
profiles has been developed. For the purposes of supporting regulatory-decision making, the
tool assesses the risk profiles of ENMs at different life cycle stages. Using metals and metal
oxides ENMs as an example to illustrate the decision tool’s functionality, we show how the
available data can be used to categorise risk profiles of ENMs, and possible application within
the regulatory-decision making framework.
6
Nanoecotoxicology: lessons learnt from traditional chemical ecotoxicology
V. Wepener, North-West University / Unit for Environmental Sciences and Management
Nanomaterials represent an emerging technological development that offers a range of
benefits. The increasing interest in the use of nanomaterials raises questions as to how to
assess the environmental risk of these materials for regulatory purposes. Over the past 40
years aquatic toxicology has evolved from “fish in a jar” test to ecotoxicological tests to take
into account the ecological relevance of the measured endpoints. The fundamental assumption has always been that the biological/ecological response is related to the administered
dose. Therefore assessments have been developed to causally link environmental exposure to
the observed effects. However in the field of nano-ecotoxicology determination of the
environmental fate, transport, and effects of engineered nanomaterials (ENMs) have been
hampered by a lack of adequate techniques for the detection and quantification of ENMs at
environmentally relevant concentrations in complex media. Analysis of ENMs differs from
traditional chemical analysis because both chemical and physical forms must be considered.
Because ENMs are present as colloidal systems, their physicochemical properties are dependent on their surroundings. These all have direct implications on the manner conduct effects
assessment. In this presentation I will deal with methodological 1issues related to ENMs
toxicity assessment such as experimental procedure, exposure and effects characterization. In
this presentation examples of studies undertaken thus far on carbon nanotubules and gold
nanoparticles will be used to demonstrate these concepts. The proposed changes in the test
methodology, research priorities, and recommendations would facilitate the development of
regulatory approaches and a regulatory framework for nanomaterials.
7
Effects of nanopollutants in aquatic systems: size matters
M. Thwala, CSIR / Source Directed Measures Research Group; N. Radebe, Tshwane University of
Technology / Chemsitry; E. UbombaJaswa, Council for Scientific and Industrial Research /
Intergrated Water Assessments Research Group; Y. Tancu, Council for Scientific and Industrial
Research / Source Directed Measures Research Group; J. Wesley-Smith, Council for Scientific
and Industrial Research / DSTCSIR Nanocentre; M. Cele, Tshwane University of Technology /
Chemistry; N. Musee, University of Pretoria / Chemical Engeneering
Nanopollutants are considered as contaminants of emerging concern due to prevailing
uncertainties surrounding their environmental fate and effects. There is increasing scientific
consensus that nanotoxicity generally increases with diminishing primary size of nanoparticles. Such data trends in many respects hold true as physicochemical characterisation data of
nanoparticles appear to support this theory. However, in this presentation findings derived
from size comparative studies are presented which necessitates caution when interpreting
and estimating the effects of nanopollutants based on nanoparticle size characteristics. The
toxicity of silver nanoparticles (nAg) with average sizes of 10 nm (10-nAg) and 40 nm (40-nAg)
was evaluated on bacteria (Escherichia coli) and an aquatic higher plant (Spirodela punctuta).
Artificial freshwater and river water were used as exposure media. The antibacterial activity of
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nAg was not only size dependent, but also dependent on exposure media chemistry. At lower
ionic strength, 10-nAg were found more toxic than 40-nAg, however, at higher ionic strength
40-nAg were more toxic. Growth of S. punctuta measured as fresh biomass and frond numbers
was most inhibited by 40-nAg compared to 10-nAg irrespective of water chemistry. In
addition, photosynthetic effects induced in S. punctuta due to 40-nAg in artificial water were
more severe than 10-nAg but were statistically similar in river water. Whilst the results may
appear to be in conflict with published literature, however, detailed nAg size characterisation
in situ provided solid analytical support for the observations. Stability results of nAg in situ
such as dissolution elucidated how uptake of nAg and Ag complexes offered insights on the
toxicological mechanisms. Overall, the findings indicate that the devil on nanoparticle size
matters lies on careful distinguishing between primary and bioaccessible size when interpreting observations or formulating assumptions about the hazard of nanopollutants. The paper
closes by offering recommendations for future research directions and likely implications for
the monitoring nanopollutants in aquatic systems both from technical and regulatory
perspectives.
8
The effects of varying temperature on the toxicity of silver nanoparticles in Enchytraeus
albidus (Oligochaeta) after long-term exposure
P. Voua Otomo, Unit for Environmental Sciences / Botany and Zoology; J. Filser, University of
Bremen
We assessed the toxicity of AgNPs on Enchytraeus albidus over the span of several reproductive cycles. Ten adult specimens per treatment were exposed in OECD artificial soil to: 0, 7.5,
15, 30, 60 mg AgNPs/Kg or 0, 3.125, 6.25, 12.5, 25 mg AgNO3/Kg. These concentrations were
selected to be mostly sublethal. Exposures were carried out in four replicates at 20°C and in
varying temperature conditions, using a programmable incubator as follows: temperature was
set to start at 20°C at 6 a.m., then to progressively increase to 25°C by 12 p.m., thereafter to
progressively decrease to 20°C by 6 p.m. and to further decrease to 15°C by 12 a.m., and finally
to increase progressively to 20°C by 6 a.m. the next day. This temperature cycle was run
continually for the duration of the experiment. The worms were exposed for 42 days. At the
end of which, the adult were removed and further exposed to their respective soil treatments
(freshly made) while the juveniles were stained using Bengal red. At day 84, the adult, once
again, were removed and further exposed to their respective soil treatments (freshly made)
while the juveniles were stained. At day 126, the experiment was terminated; adults and
juveniles were stained together. Reproduction and survival were estimated at day 42, day 84
and day 126. Survival was mostly unaffected, except in the case of AgNO3 exposure where an
LC50 = 2.86 mg/kg was computed at day 126 in the varying temperature conditions. AgNO3
was also significantly deleterious to the reproduction of E. albidus but only at day 42 in both
the constant temperature (EC50 = 12.8 mg/kg) and varying temperature (EC50 = 3.52 mg/kg)
conditions. Neither the survival nor the reproduction of E. albidus was affected by AgNPs.
These findings indicate a decrease in AgNO3 effects on reproduction beyond day 42 in both
temperature regimes. Conversely, they show that significant effects on survival become
apparent after long-term exposure. As conclusions, the use of temperature regimes mimicking daily temperature amplitude and conducting ecotoxicological testing over the span of
several reproductive cycles of the test organism may be ecologically relevant in the assessment of the ecotoxicity of chemicals.
9
Assessment of Polybrominated Diphenyl Ethers in Sediment of Asunle Stream of the
Obafemi Awolowo University, Ile-Ife, Nigeria
G. Olutona, Bowen University, Iwo / Chemistry; A.O. Ogunfowokan, J.A. Oyekunle, Obafemi
Awolowo University / Chemistry; O. Fatoki, Cape Peninsula University of Technology /
Chemistry; A.S. Adekunle, Obafemi Awolowo University / Chemistry
Assessment of polybrominated diphenyl ethers (PBDEs) from the sediment of Asunle stream
an adjourning stream from the Obafemi Awolowo University Dumpsite has been carried out.
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Sediment samples were collected from the stream at six different sampling locations. The
sampling covered the period of eight months comprising of four months each of wet (MayAug) and dry (Nov-Feb) seasons. Soxhlet extraction technique was employed for the isolation
of all the target compounds from the sediment samples. Extract obtained were further
subjected to multi-layer column chromatography employing different forms of silica gel. The
prepared samples were analysed using GC-MS. The overall mean concentrations of the total
PBDEs ranged from 1.80 to 9.46 ng/g. The result showed the concentrations of these
contaminants were slightly higher during the wet season than the dry season. In all the
studied locations, BDE-28, BDE-47, BDE-99, BDE-100, BDE-153 and BDE-154 were detected in
all the sediment samples at concentrations ranged of 0.73 to 10.43 ng/g. The composition
pattern of PBDEs in Asunle stream sediment revealed that BDE-153 was the major pollutant
sources.
10
Spatial distribution of selected polycyclic aromatic hydrocarbons in environmental
samples in Cape Town metropolis
B. Opeolu, Cape Peninsula University of Technology / Faculty of Applied Sciences; O.S. Olatunji,
O. Fatoki, B.J. Ximba, Cape Peninsula University of Technology / Chemistry
Levels of benzo[a]pyrene(BaP), benzo[a]anthracene(BaA), benzo[k]fluoranthene(BkF) and
indeno[123-cd]pyrene(IP) were determined in surface water and sediment samples collected
from selected residential and non-residential areas along Langa sewerage, Lisbeek River and
Kuils River in Cape Town, for natural and anthropogenic impact comparative study. Polycyclic
aromatic hydrocarbons (PAHs) were recovered from the water samples in n-hexane using
liquid-liquid extraction. The sediment samples were each mixed with 2 g anhydrous sodium
sulphate, after which PAHs were extracted in n-hexane using microwave assisted extraction.
The n-hexane PAHs extracts were cleaned-up using solid phase extraction over a hydrophiliclipophilic balance column. The eluates from the clean-up columns were concentrated under
nitrogen stream, and reconstituted in 1 ml (4:1) mixture of hexane and dichloromethane. Each
of the PAHs extracts were analyzed using a Schimadzu Gas Chromatograph (GC 2010 plus)
coupled to Flame Ionization Detector (GC-FID). Results showed spatial variability in
concentrations of the compounds detected in water and sediment samples collected at
different sampling stations. Range of levels were 0.003–0.086; < 0.001–0.029; 0.026–0.186 and
< 0.004–0.005 mg/L for BaP, BaA, BkF and IP respectively in all water samples with
corresponding values of 0.025–0.567; 0.007–0.082; 0.608–1.329 and 0.048–0.514 mg/kg for
sediment samples. Also, the concentrations of the PAHs were higher in sediment samples than
in water samples. The study revealed site-dependent variations for sampling stations. Levels
of PAHs was highest in sediment samples of Langa sewerage, compared to Liesbeek River and
then Kuils River. Inputs from anthropogenic sources appear to have significant impact on
levels of PAHs in columns of water streams and sediment of urban sewerages and urban rivers.
11
Organochlorine pesticides and polychlorinated biphenyls in sediments of Calabar river,
South eastern Nigeria
F.E. Asuquo, University of Calabar / Marine Chemistry Program Physical Oceanography
Department Faculty of Marine Sciences
Organochlorine pesticides (OCPs) and polychlorinated biphenyl (PCBs) residue levels in the
sediments of Calabar river, Nigeria were monitored at five different locations (Adiabo, Parrot
Island, Great Kwa estuary, NPA and Unicem) in the dry and wet seasons to elucidate their
sources and fate. Total extractable hydrocarbon (∑TEHY) levels in the sediments for the dry
and wet seasons were Adiabo, 37.2 and 41.2 ppm; Parrot Island, 21.6 and 43.2 ppm; Great
Kwa,30.8 and 71.2 ppm; Nigerian Ports Authority, 24.0 and 75.4 ppm and Unicem 55.6 and
71.2 ppm respectively. Unicem had the highest OCP residues during the wet season (∑34.37
µg/kg) and NPA had the lowest value of ∑13.61 µg/kg during the dry season, which
demonstrated that the OCPs originated from the influx of extraneous additions such as
coastal farming, bush burning and saw dust incineration of wooden boat construction
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particulates by artisanal fishermen in the area. PCB concentrations (∑7.40 µg/kg, highest) were
however lower than the OCPs during the study period. None of these values were above the
threshold or permissible limits which indicate that the Calabar river sediments are slightly
contaminated as a result of human activities. The seasonal trend in sediment concentrations
of the persistent organic pollutants with respect to global climate change is hereby discussed.
12
Assessment of polycyclic aromatic hydrocarbons in some urban surface water
O.S. Olatunji, Cape Peninsula University of Technology / Chemistry; B. Opeolu, Cape Peninsula
University of Technology / Faculty of Applied Sciences; O. Fatoki, B.J. Ximba, Cape Peninsula
University of Technology / Chemistry
Polycyclic aromatic hydrocarbons (PAHs) find their way into fresh surface water system
through several routes. Among them are domestic discharges, industrial discharges, and
surface run off from hydrocarbon contaminated lands. However, PAHs have been reported to
be toxic even at low concentrations, with probable carcinogenic, mutagenic and geno-toxic
consequences. In this study the levels of benzo[a]pyrene(BaP), benzo[a]pyrene(BaA), benzo[k]
fluoranthene(BkF), and benzo[ghi]perylene(BghiP) were determined in surface water samples
collected from selected rivers in Cape Town environment. The PAHs were pre-concentrated
from the water samples using solid-phase extraction. This was followed by analytes
enrichment using standard addition, prior to chromatographic separation and flame
ionization detection(GC-FID). Among the PAHs measured, BaP was the predominant, followed
by BkF. Principal Component Analysis (PCA) showed that surface runoff into the river systems
accounts largely for the concentration levels of BaP, BaA, BkF, and BghiP detected in the
surface water samples. The evaluation of near top soils adjoining the rivers indicated that, the
enhancement of the levels the PAHs in nearly 65% of the samples collected across the
different sampling stations could be from pyrogenic sources. Thus the PAHs may be largely
bio-available to aquatic lifeforms, although this may be limited by their hydrophobicity. The
observed concentrations of the PAHs biomarkers, BaP and BaA were lower than the Canadian
Council for the Ministers of the Environment(CCME) recommended maximum concentration
levels (MCL) of 0.01 µg/g and 0.1 µg/g, for fresh water system, while MCL for BkF and BghiP in
fresh water system have not been clearly defined.
13
Plastic debris beached on three remote Mascerene Islands in the Indian Ocean
K. Minnaar, North-West University / Zoology; H. Bouwman, North-West University / Unit for
Environmental Sciences and Management; R. Choong Kwet Yive, University of Mauritius /
Chemistry
Plastic marine debris has been highlighted over the past decade as an increasing problem.
Plastics ends in the oceans in numerous ways, including improper waste management,
deliberate or unintentional dumping, or through storm runoff. Plastic debris is known to be
transported over long distances by ocean currents. This presents the potential of facilitating
the long-range transport and accumulation of persistent organic pollutants (POPs) in “pristine”
environments. Previous studies have found alarmingly high concentrations of POPs, and other
chemical pollutants associated with plastics in remote oceanic locations. Plastic pollution is
also associated with entanglement, suffocation, and ingestion of plastics (creating a false
sense of satiation) by many marine species, affecting the ecosystem functioning. This study
aimed to determine the concentration of accumulated plastic debris beached on three
Mascarene Islands (Reunion, Mauritius, Rodrigues) in the Indian Ocean situated in different
currents. Plastic-count-transects was conducted along the coast of each island. Sand samples
were collected and analysed with a Fourier Transform – Infra Red (FT-IR) microscope for the
presence of microplastic particles. The results show accumulation of plastic debris, originating
from elsewhere, along these islands. The results highlighted the transportation of plastic
debris over great distances and accumulation on the up-current shoreline of each island.
Factors such as wind, local currents, beach slopes, and different debris retention ability, gives
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each island and beach a particular debris composition. The large influx of plastic debris puts
these remote locations under stress, and may cause the deterioration of corals and associated
marine life.
14
Contamination caused by pharmaceutical formulation facilities in Nigeria
M.J. Fick, Umea University / Department of Chemistry; N. Ngwuluka, University of Jos /
Department of Pharmaceutics and Pharmaceutical Technology
Pharmaceuticals form a diverse group of chemicals that is used in large quantities globally. In
contrast to the majority of chemicals used in society, pharmaceuticals are designed or
selected to cause a biological effect. Pharmaceuticals and/or their metabolites that end up in
the environment will there have the potential to affect non-target aquatic organisms. One
point source of elevated levels of pharmaceuticals in the environment is production and
formulation facilities. Several studies have shown that the highest measured levels globally
have all been in close association with such facilities. We therefore studied the occurrence of
65 selected pharmaceuticals in 139 samples taken in Nigeria. Samples were taken in seven
different states and consisted of surface water samples from drainage ditches (83) and
untreated effluent samples (19) in close proximity of pharmaceutical formulation facilities. In
addition 37 drinking water samples were also taken at the sampling locations. All samples
were frozen directly after sampling and analyzed using LC-MS/MS. Our results show
exceptional high levels of pharmaceuticals in the surface water and effluent samples. Seven
pharmaceuticals were detected at levels exceeding 1mg per liter in at least one sample, with
maximum levels of; the antibiotic trimethoprim 1.7 mg/L, the analgesic codeine 2.3 mg/L, the
analgesic paracetamol 5.3 mg/L, the antibiotic sulfamethoxazole 6.4 mg/L, the analgesic
diclofenac 9.3 mg/L, and the antihistamine diphenhydramine and the anti-fungal drug
fluconazole were detected at levels exceeding 100mg/L. Several of the pharmaceuticals could
also be detected in the drinking water samples but at much lower levels. Our results clearly
show that there are several hot-spots of pharmaceutical contamination in Nigeria. These
pharmaceuticals will have a strong ecological impact at the sites but will also most likely
promote antibiotic resistance since two of the seven pharmaceutical detected at the highest
levels were antibiotics.
15
Environmental fate and transportation of perfluorinated compounds (PFCs) in water
and sediment
B.O. Fagbayigbo, Cape Peninsula University of Technology / Environmental health and
occupational studies; B. Opeolu, Cape Peninsula University of Technology / Faculty of Applied
Sciences; O. Fatoki, Cape Peninsula University of Technology / Chemistry; T. Akenga, University
of Eldoret; B.J. Ximba, Cape Peninsula University of Technology / Chemistry
Partitioning behaviour of perfluorinated compounds (PFCs) between water and sediment
samples was investigated. Perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate
(PFOS) were selected for the study due to their associated environmental and health risks to
human and biota when present at elevated levels in the environment. Water and sediment
samples were collected along Plankenburg and Diep rivers in Cape Town, South Africa. Levels
of PFCs in water and sediment were determined using extraction and analytical methods
previously developed and validated. Sorption experiment was conducted to established
possible fate and transportation of PFCs in the environment. Concentrations of PFCs in
aqueous solution before and after equilibrium were determined using liquid chromatography
mass spectrometry (LC-MS). Adsorption Kinetics and isotherm models were applied to
describe sorption mechanism of PFCs onto sediment. Information obtained during partition
studies gave insights about the distribution of PFCs in water and sediments using co-efficient
parameters such as partition coefficient (Koc), sediment-water distribution co-efficient (Kd),
fraction of organic carbon percentage (foc) and physico-chemical characteristics of the
sediments. These parameters were found to influence the partitioning of PFCs in

27

ABS TRA CTS
environmental components. They also played important roles in understanding of fate and
transportation of PFCs in aquatic environment. Word count: 196 Key word: PFCs, Sediment,
Partitioning, transportation, Environment
16
Development of a Procedure for Mixture Ecotoxicological Experiments and it
application for Binary Salt Mixture Experiments
P.K. Mensah, Rhodes University / Unlever Centre for Environmental Water Quality Institue for
Water Research; N. Mgaba, N. Griffin, O.N. Odume, C.G. Palmer, Rhodes University / Institute for
Water Research
There are a number of experimental methods and procedures for conducting single chemical
ecotoxicity tests. However, there is no specific procedure for mixture experiments even
though a plethora of theories and models exist to describe characteristics of chemical
mixtures. In this study, an attempt was made to develop a procedure for salt mixtures, which
was applied to generate binary salt mixture data using the indigenous South Africa freshwater
shrimp Caridina nilotica. The developed procedure was based on the principles, theories and
outcomes of a several binary mixture experiments. In brief, conducting a binary salt mixture
experiments may be done according to the following procedure: (i) consider the type of
binary mixture experiment based on similar or dissimilar cations of the single salts involved (ii)
determine concentrations to be used by separately estimating the relative toxic unit (RTU) (iii)
estimate concentration range and proportion of individual single salts in the salt mixture (iv)
apply standard exposure methods such as 96 h static non-renewal for short-term and 240 h
static renewal for long-term (v) use standard statistical methods such as Probit to analyse the
data. This procedure was applied to ecotoxicity tests involving juvenile C. nilotica exposed to
four different binary salt mixtures (MgCl2+MgSO4, NaCl+Na2SO4, MgCl2+Na2SO4 and
NaCl+MgSO4) in separate experiments. Shrimps were exposed for 240 h and mortality data
taken at 96 h and 240 h, for short-term and long-term, respectively. The mortality data was
used to calculate LC50 values. Juvenile C. nilotica 96 h LC50 values for MgCl2+MgSO4,
NaCl+Na2SO4, MgCl2+Na2SO4 and NaCl+MgSO4 were 1.76 (1.39-2.24), 2.56 (2.18-3.02), 7.34
(2.48-39.84) and 7.06 (5.73-8.73) g/L, respectively; while the 240 h LC50 values for
MgCl2+MgSO4, NaCl+Na2SO4, MgCl2+Na2SO4 and NaCl+MgSO4 were 0.72 (0.31-1.58), 1.98
(1.46-2.67), 2.66 (0.00-0.00) and 3.95 (3.31-4.72) g/L, respectively. This study has developed a
procedure for conducting ecotoxicological experiments for chemical mixtures, using binary
salt mixture as an example. Furthermore, the study has provided binary salts mixture data for
some of the toxicological important salts found in South African freshwater systems using an
indigenous freshwater species.
17
COMPARATIVE STUDY OF BRINE TREATMENT USING A FUNCTIONALIZED NANOFIBRE
AND AN ION EXCHANGE RESIN
E. Omoniyi, cape peninsula university of technology, bellville, cape town. / Chemistry
In this study, comparative sorption studies of the major metal ions (Mg2+, Ca2+, K+ and Na+) in
the brine wastewater were performed on hydrophilic materials (PAN nanofibre, PAN+TiO2
nanofibre, PAN+ZEOLITE nanofibre) and Purolite S950 resin to investigate their uptake
performances. For this purpose, PAN nanofibre was electrospun and subsequently doped with
3 wt% each of titanium dioxide and zeolite respectively, in controlled experimental conditions
in order to improve its performance. This was followed by the characterization of the
respective hydrophilic materials (PAN, PAN+TiO2 and PAN+ZEOLITE nanofibres) using Fourier
transform Infrared Spectroscopy (FT-IR); Scanning electron microscopy (SEM) and X-ray
diffraction (XRD). SEM showed that the incorporation of titanium dioxide or zeolite into the
PAN structure made the surface rougher than that of the ordinary PAN nanofibre and FT-IR
revealed the peaks belonging to titanium dioxide and zeolite respectively, showing the
inorganic materials are within the PAN structure. The XRD analysis complemented the FT-IR of
the nanofibres by revealing the peaks characteristic of titanium dioxide and zeolite are
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present on the PAN structure. Batch sorption experiments were carried out to investigate the
sorption properties of PAN, PAN+TiO2 and PAN+ZEOLITE nanofibres for the cations from brine
wastewater. Comparative batch studies using PAN, PAN+TiO2 and PAN+ZEOLITE nanofibres
were carried out using Purolite S950 resin as the standard. Parameters which include contact
time, effect of temperature, pH, sorbent dose, sorption isotherms were studied in the sorption
experiments to understand the sorption phenomena, loading capacity of the sorbents
(nanofibres and resin) and the sorption kinetics for the cations from the simulated brine
solutions. The results revealed that the Purolite S950 resin was effective in the removal of the
divalent metal ions (Mg2+ and Ca2+) over the other metal ions, thereby depicting good
selectivity towards Mg2+ and Ca2+ ions. The sorption capacities for the metal ions were
indicating that the monolayer adsorption occurred on all the sorbents. The order of efficiency
and performance of the sorbents can be given as: Purolite S950 resin > PAN+ZEOLITE >
PAN+TiO2 > PAN.
18
Degradation of 2-nitrophenol in aqueous solution by combination of dielectric barrier
discharge and TiO2 photocatalyst supported on stainless steel mesh
J.O. Tijani, Chemistry FUT Minna; O.O. Fatoba, University of the Western Cape South Africa /
Chemistry Department Environmental and Nano Science Research Group; E.S. Massima, L.F.
Petrik, University of the Western Cape South Africa / Chemistry Environmental and Nano
Science Group
The growing numbers of priority organic pollutants such as 2-nitrophenol and their
metabolites in different water sources due to industrial activities, climate change, population
growth and individual consumption habits have attracted public concern. Their removal from
water especially drinking water has become necessary considering their associated perceived
acute toxicity on human and aquatic ecosystem. Thus, development of cost effective and
sustainable combined advanced treatment technologies is considered to be an attractive
option. In the present study, a novel combined dielectric barrier discharge (DBD) and TiO2
nanocrystals supported on stainless steel mesh was explored to effectively decompose
2-nitrophenol (2-NP) in aqueous solution. The synthesised supported TiO2 nanocrystals via solgel method was characterised using different analytical techniques such as HRSEM, HRTEM,
XPS, and XRD. The XRD patterns and HRTEM micrographs confirmed the formation of a highly
crystalline pure anatase TiO2 phase. The influence of operating parameters such as solution pH
(3-12), and initial concentration of the model pollutant (10-30 ppm) on the extent of
degradation was investigated. The residual concentration of 2-NP and the intermediates
compounds were quantified and identified using High-Performance Liquid Chromatography
coupled with Mass Spectrometry (HPLC-MS). The obtained results showed that degradation
rate constants (k) decreased with the increase in solution pH and initial pollutant
concentration. The DBD system alone without catalysts successfully removed 58.6 % of 2-NP
within 60 minutes while combined DBD/supported TiO2 nanocrystals achieved 77.5% within
the same treatment time. The increase in removal rate was attributed to the existence of a
synergistic effect between the DBD system and the supported catalysts. The degradation
experimental data fitted well to pseudo-first order kinetics model. The supported TiO2 catalyst
demonstrated exceptionally high stability and retained catalytic properties after four repeated
applications. Catechol, hydroquinone, hydroxyl-1,4-benzoquinone, 2-nitrohydroquinone, and
2,4-dinitrophenol were identified as major intermediate products. This study has
demonstrated that combined DBD/supported photocatalysts can be effectively applied to
remove 2-NP in water. Keywords: 2-nitrophenol, dielectric barrier discharge, supported TiO2
photocatalysts, degradation pathways, kinetics
19
REVIEW OF THE UTILISATION OF COAL FLY ASH AS A LOW COST ADSORBENT FOR
REACTIVE DYE REMOVAL FROM TEXTILE EFFLUENT
L. Mokgedi, M.W. Letshwenyo, Botswana International University of Science and Technology /
Civil and Environmental Engineering
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Adsorption techniques employing coal fly ash as a low cost adsorbent have been widely
evaluated for the removal of the highly recalcitrant reactive dyes from textile effluent. A
review of available literature and evaluation of coal fly ash employed as potential low cost
adsorbent for the removal of reactive dyes from textile effluent, including the impact of pH
and temperature variation on reactive dye adsorption and heavy metal leachability is
proposed. The use of coal fly ash for this process has been reported to be efficient and highly
reduce operational and regeneration costs relative to activated carbon, which is the most
widely used adsorbent. However, coal fly ash has been observed to contain significant
amounts of heavy metals such as Lead, Copper, Zinc, Cadmium and Nickel. Several batch
leachability studies have been done and the results revealed that the use of coal fly ash as an
adsorbent did not pose much environmental impact. However, batch studies have been
observed to not always represent field conditions and column leaching tests have been found
to more realistically simulate field conditions. Several column leaching tests from other fields
such as construction revealed that coal fly ash exhibited a first flush behaviour. However, there
is paucity of information in column leaching tests of coal fly ash used as a low cost adsorbent
to remove reactive dyes. Keywords: Coal fly ash, Reactive dye removal, Heavy metal
leachability, pH variation, Temperature variation
20
Glyphosate use in South Africa - A critical outlook for potential research questions to
ensure environmental and human health protection
S. Bollmohr, ECO.Trac / Department of Zoology
In recent years the use of glyphosate-based herbicides has increased worldwide and
particularly in South Africa. The reason for this is mainly due to the rapid adoption of
commercial GM crops (like maize, soya, cotton) with the herbicide-tolerance trait. The area of
GM maize increased from 0,167 Mil ha in 2002 to 2,72 Mill ha in 2014; currently 84% of South
African maize production is genetically modified. The second reason is the development of a
minimum and/or no-till cultivation system, which eliminates the need for traditional tillage
such as ploughing and harrowing but requires large quantities and constant use of herbicides
to clear unwanted plants. In addition to agriculture, glyphosate has been used widely in the
Working for Water programme initiated by the National Department of Water Affairs to control
invasive alien aquatic and terrestrial plants species. The herbicides are often sprayed directly
on these nuisance plants, and thus often directly into a water system. The current debate
about re-registering glyphosate in Europe and the scientific discussion about its human and
environmental toxicity and the fairly unknown situation in South Africa initiated this review.
Information on glyphosate use, current government and academic research programmes,
public perception of glyphosate and legislation issues were collected. The main intention was
to identify research questions regarding use, exposure and effect, which could inform various
stakeholders scientifically in order to contribute to a better Environmental and Human Risk
Assessment and ultimately to a better Risk Management of glyphosate-based herbicides.
21
Investigating possible risks of crop applied herbicide mixtures using in vitro assays
S. Horn, R. Pieters, North West University / Unit for Environmental Sciences and Management;
T. Bøhn, Genøk; J. Giesy, University of Saskatchewan / Department of Veterinary and
Biomedical Sciences and Toxicology Centre
Genetic engineering of crops is applied to improve crop production for an increasing world
population. These crops include maize that are resistant to insects by inserting genes from
bacterial hosts into e.g. maize genomes. Inserted genes produce proteins with insecticidal
properties as well as resistance to herbicides (e.g. containing glyphosate -Roundup®-ready
plants). Farmers resolved to increased spraying of Roundup® that led to glyphosate-resistant
weeds which consequently caused use of other herbicides such as 2,4-D and dicamba. The
interactions of herbicides in the environment are not known but effects might be greater than
the sum of single effects. In this study we investigated effects that these herbicides and the
Cry proteins might have on non-target organisms. To learn their effect on important cellular
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receptors commercial herbicide mixtures, their active ingredients and Cry proteins were
tested separately and in various combinations by use of in vitro assays. The cellular receptors
were: the aryl hydrocarbon (AhR), the androgen (AR) and the oestrogen (ER). The target
compounds’ cytotoxic effect on cell lines derived from different organs was also tested.
Formulations of 2,4-D (0.5 g/l), dicamba (0.02 g/l) and their mixture (0.4 g/l) caused slight
activation of the aromatic hydrocarbon receptor (AhR) signalling, but their active ingredients
did not. Roundup®, glyphosate and a commercial adjuvant did not cause any activation of
AhR-mediated responses. ER activation was detected for formulations and active ingredients
of dicamba (7.5x10-6 g/l) and Roundup® (0.02 g/l & 8.1x10-5 g/l), the 2,4-D formulation (0.1 g/l)
only, and the adjuvant (8.2x10-4 g/l). Both dicamba (7.5x10-6 g/l) and glyphosate (2.4x10-4 g/l)
active ingredients also inhibited ER-mediated responses. The only Cry protein to have a
detectable effect was Cry1Ab protoxin (0.02 ng/ml) which inhibited ER-mediated responses.
All compounds tested, except glyphosate, were cytotoxic with Roundup® and the adjuvant
exhibited the greatest toxic potential while Cry proteins were least potent. Human duodenal
adenocarcinoma cells were most sensitive to these compounds.
22
Fate and Exposure of Neonicotinoid Insecticides in the Ghanaian Environment: The Case
of Cocoa Production
E. Dankyi, University of Ghana / enockdanyahoocom; I.S. Fomsgaard, Aarhus University; D.
Carboo, C. Gordon, University of Ghana
As pertains to most tropical climates, insect pests pose a significant challenge to food
production and contribute to huge losses in crop yields. According to the international cocoa
organization (ICCO), up to 40% of global annual cocoa production is lost to insect pests and
diseases. In Ghana, the second largest producer of cocoa beans, pests and diseases account
for significant losses in yields. To address this challenge, the government of Ghana introduced
a “free insecticide application” program. Neonicotinoids - a relatively new and currently most
widely used class of insecticides worldwide, are heavily used under the program. The policy
has not only contributed to substantial increases in yields, but has also ensured the use of
approved insecticides in cocoa farming. However, as often pertains to pesticide usage,
concerns for food and environmental safety have arisen, due to intensive application rates,
misuse and abuse, encouraged by easy access of chemicals from approved cocoa authorities.
In our study, we examined the extent of environmental and food contamination by assessing
the concentration, distribution and behavior of neonicotinoid insecticides in soils and in
cocoa beans using the QuEChERS procedure. Analytes were quantified using LC-MS/MS. Our
findings suggest that, neonicotinoid insecticides may be persistent in Ghanaian soils, with
huge influence of organic matter and clay minerals. In cocoa beans, neonicotinoids were
found to selectively accumulate in shells to relatively high concentrations.
23
Conference presentation 2: An Abbreviated History of Wildlife Toxicology
B.A. Rattner, USGS-Patuxent Wildlife Research Ctr / Beltsville Lab
The field of wildlife toxicology can be traced to the late nineteenth century. Initial reports
included unintentional poisoning of birds from ingestion of spent lead shot and predator
control agents, alkali poisoning of waterbirds, and die-offs from maritime oil spills. With the
advent of synthetic pesticide use in the 1930’s, observations in wildlife eventually led to
controlled exposure studies in birds and mammals. In response to research findings from the
United States and United Kingdom, and the publication of Rachel Carson’s Silent Spring in
1962, public debate on the hazards of pollutants arose and national contaminant monitoring
programs were undertaken. Population-level effects of DDT on raptorial and fish-eating birds
were documented, and effects on other species were suspected. Realization of the global
nature of pollution by halogenated pesticides and industrial compounds, and the discovery of
PCBs in environmental samples, stimulated the expansion of studies in birds and mammals.
With the birth of “ecotoxicology” (term coined by René Truhaut) in 1969 and the establishment
of the SETAC in 1979, an international infrastructure began to emerge. In the 1980’s, research
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was dominated by studies of heavy metal pollution related to mining and smelting,
agrichemical practices and non-target effects, selenium toxicosis, and large-scale disasters
such as the Chernobyl nuclear plant accident and the Exxon Valdez oil spill dominated the
field. Biomarker development, endocrine disruption, population modeling, and studies with
amphibians and reptiles were major issues of the 1990’s. With the turn of the century, there
was interest in new and emerging compounds (pharmaceuticals, flame retardants,
surfactants), anticoagulant rodenticide secondary poisoning incidents, population-level
effects of some compounds, and the enhancement of ecological risk assessment through the
development of species sensitivity distributions, toxicity reference values, and probabilitybased methods. Based upon its history, wildlife toxicology is driven by chemical use and
misuse, ecological disasters, and pollution-related events affecting humans. Current
challenges include the need to more thoroughly estimate and predict exposure and effects of
chemical-related anthropogenic activities on wildlife and their supporting habitat.
24
Phase II xenobiotic metabolizm in carnivora -UGT activity and genome structure in
Pinniped speciesY. Ikenaka, M. Kakehi, S.M. Nakayama, Hokkaido University / Graduate School of Veterinary
Medicine; Y.K. Kawai, Obihiro University of Agriculture and Veterinary Medicine; H. Mizukawa,
M. Ishizuka, Hokkaido University / Graduate School of Veterinary Medicine
There are various inter-species differences in xenobiotic-metabolizing enzymes. It is known
that cats show slow glucuronidation of drugs such as acetaminophen and strong side effects
due to the UGT1A6 pseudogene. Recently, the UGT1A6 pseudogene was found in the
Northern elephant seal and Otariidae was suggested to be UGT1A6-deficient. From the results
of measurements of UGT activity using liver microsomes, the Steller sea lion, Northern fur seal,
and Caspian seal showed UGT activity towards 1-hydroxypyrene and acetaminophen as low
as in cats, which was significantly lower than in rat and dog. Furthermore, UGT1A6
pseudogenes were found in Steller sea lion and Northern fur seal, and all Otariidae species
were suggested to have the UGT1A6 pseudogene. The UGT1 family genes appear to have
undergone birth-and-death evolution based on a phylogenetic and synteny analysis of the
UGT1 family in mammals including Carnivora. UGT1A2–1A5 and UGT1A7–1A10 are
paralogous genes to UGT1A1 and UGTA6, respectively, and their numbers were lower in cat,
ferret and Pacific walrus than in human, rat, and dog. Felidae and Pinnipedia, which are less
exposed to natural xenobiotics such as plant-derived toxins due to their carnivorous diet,
have experienced fewer gene duplications of xenobiotic-metabolizing UGT genes, and even
possess UGT1A6 pseudogenes. Artificial environmental pollutants and drugs conjugated by
UGT are increasing dramatically, and their elimination to the environment can be of great
consequence to cat and Pinnipedia species, whose low xenobiotic glucuronidation capacity
makes them highly sensitive to these compounds.
25
Using terrestrial mammalian carnivores for global contaminant monitoring: Applying
North American knowledge to Africa
E. Boyles, Southern Illinois University Carbondale / Cooperative Wildlife Research Lab Dept of
Zoology; C. Nielsen, Southern Illinois University / Cooperative Wildlife Research Laboratory; D.
Chen, Southern Illinois University Carbondale / Chemistry
The monitoring of contaminants in the environment is essential to the health of humans and
wildlife. Thus, bioindicators are widely used to understand the spatial and temporal trends of
environmental contaminants and their risks to ecosystems. Ideally, a biological indicator
species should have a high trophic status, have a widespread distribution, have a well-known
biology, and be sampled in sufficient numbers. Here, we contend that terrestrial mammalian
carnivores can be used as efficient bioindicators to detect the presence and quantify
bioaccumulation and biomagnification of organic contaminants on a global scale. We use two
common North American carnivores, the bobcat (Lynx rufus) and raccoon (Procyon lotor), to
illustrate that mammalian carnivores are exposed to, and accumulate halogenated flame
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retardants (HFRs) and that they can reliably be used as monitoring species to detect the
presence of these contaminants in terrestrial ecosystems at both local and regional scales.
Finally, we make recommendations on factors to consider when selecting suitable monitoring
species and identify potentially suitable species in Africa.
26
POPs in African Penguin Spheniscus demersus eggs
H. Bouwman, North-West University / Unit for Environmental Sciences and Management; D.
Govender, SANParks; L. Underhille, University of Cape Town; A. Polder, Norwegian University of
Life Sciences / Department of Food Safety and Infection Biology
There has been a dramatic reduction in African Penguin numbers, indigenous along the coast
of South Africa (1.5 – 3 million in early 20 century, to 52 000 in 2009). Much of the pressure
seems to be from over-fishing and oceanic changes. Another possible cause is chemical
pollution that is known to have caused declines and local extinctions of birds. It has also been
30 years since African Penguins have been assessed for pollutant loadings. We analysed 10
penguin eggs each from Robben Island (Cape Town) and Bird Island (Port Elizabeth) for a
range of POPs. Concentrations of DDT have remained about the same, while PCBs declined
almost four-fold. Because DDT remained the same, malaria control is not suspected to be a
major contributor. Perfluorinated compounds were also detected. There are indications of
eggshell thinning with higher concentrations of DDT and PCB. It could be that POPs are not
directly contributing to the demise of the population, but there may be desiccation from
thinner eggshells due to climate warming. Combinations of compounds and effects on
behavior, development, and reproduction also remain a concern. We are now investigating
the relationship between desiccation and thickness of the eggshells.
27
The importance of trophic position and lipid content in biomagnification of DDT and its
metabolites in fish species from Lake Ziway, Ethiopia
E. Weldemariam, Hawassa University, Hawassa, Ethiopia / Biology and Chemistry; O.M. Eklo,
Norwegian Crop Research Institute
Abstract The concentrations and biomagnifications of Dichlorodiphenyltrichloroethane
(DDT) and its metabolites were examined in four fish species (Clarias gariepinus, Oreochromis
niloticus, Tilapia zillii, and Carassius auratus) from Lake Ziway, Rift Valley, Ethiopia. Paired
stomach content analysis, and stable isotope ratio of nitrogen (δ15N, ‰) and carbon (δ13C, ‰)
were used to study the trophic position of the fish species in the lake. 4,4’–DDE, 4,4’–DDT and
4,4’–DDD were the main DDTs identified in the fish samples, with 4,4’–DDE as the most
predominant metabolite, with mean concentration ranging from 1.4 to 17.8 ngg–1 wet weight
(ww). The concentrations of DDTs found in fish from the ERVLs were, in general lower than
those found in most studies carried out in other African Lakes.However, the presence of DDT
in all tissue samples collected from all fish species in the lakes indicates the magnitude of the
incidence. Moreover, the observed mean 4,4’–DDE to 4,4’–DDT ratio below 1 in Carassius
auratus from Lake Ziway may suggest a recent exposure of these species to DDT, indicating
that a contamination source is still present. 4,4’–DDE was found to biomagnify in the fish
species of the lake, and increases with trophic level, however, the biomagnification rate was
generally lower than what has been reported from other areas. Significantly higher
concentrations of 4,4’–DDE were found in the top consumer fish in Lake Ziway, C. gariepinus
than in O. niloticus (t = 2.6, P< 0.01), T. zillii (t = 2.5, P< 0.02) andC. auratus (t = 2.2, P< 0.03).
28
Combined Effects of Deltamethrine and Dimethoate on Oreochromis niloticus
P. Bi Asanga Fai, Ecotoxicologist Senior Lecturer / animal biology; S. Kinfack, University of
Dschang / Department of Animal Biology
The economies of many African countries are agriculture-based and in recent years most of
these governments have developed policies for the intensification of agriculture as an
important means for economic emergence. This would inevitably necessitate increased
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agricultural inputs, particularly fertilizers and pesticides. It is therefore important to assess the
risk of current and future pesticides use on the environment and human health in these
countries. The current risk assessment of substances mostly focuses on the assessment of
individual substances. As a consequence, the joint toxic action of mixtures of multiple
compounds is often overseen. Many different pesticides are applied at the same time or one
after the other on the same crops. It is therefore necessary to study effects of mixtures of
pesticides in order to accurately assess their risks to non-target organisms in the environment
and to human health. The concentration addition (CA) model is considered to provide
accurate predictions of effects for mixtures of compounds with a similar mode of action. In
addition, it has been concluded that differences between concentration addition and
independent action are generally small, and the concept of concentration addition is
generally the most cautious one. We have studied the combined effects of two insecticide
formulations containing respectively deltamethrine and dimethoate as active ingredients
using acute toxicity tests on fingerlings of Oreochromis niloticus in order to determine which
model best describes the combined effects of these insecticides. Our results clearly show that
when in combination synergistic effects occur and using the Toxic Unit (TU) approach we have
demonstrated that the response of this binary mixture was significantly different from CA. Of
particularly interest is the fact these effects occurred at environmentally relevant
concentrations. It agrees with the view that mixtures containing pyrethroids and
organophosphate pesticides are exceptions to the rule. We propose that CA should not be
used for such mixtures and a separate approach should be used when there is evidence of the
presence of such mixtures during pesticides risk assessments.
29
Distinguishing between persistent and non-persistent aryl hydrocarbon ligands in
sediments of South African harbours.
R. Pieters, North West University / Unit for Environmental Sciences and Management; N.L.
Vogt, North-West University / Environmental Sciences and Management; P. Holtzhausen,
North-West University; B. Newman, Council for Scientific and Industrial Research; J. Giesy,
University of Saskatchewan / Department of Veterinary and Biomedical Sciences and
Toxicology Centre
Halogenated aromatic hydrocarbons (HAHs) such as the polychlorinated dibenzo-p-dioxins
(PCDDs), dibenzofurans (PCDFs) and biphenyls (PCBs) are categorized as environmentally
persistent toxic chemicals. These dioxin and dioxin-like (dl) compounds, including the less
persistent polycyclic aromatic hydrocarbons (PAHs) can cause myriad biological effects,
including immuno- and hepato-toxicity, endocrine disruption, cancer and lethality in a wide
variety of species. Most of these effects are mediated by the ligand dependent transcription
factor, the aryl hydrocarbon receptor (AhR). Toxicity via the AhR signalling pathway needs
continued activation of the AhR by metabolically stable dl-HAHs. Chemical extracts were
prepared from dried sediment samples of Cape Town (n=14), Durban (n=24) and PortElizabeth (n=10) harbours. Two extracts per sample were prepared and one of each double set
was treated with sulphuric acid to remove non-persistent AhR ligands. All extracts were
treated to size exclusion chromatography to remove cytotoxic sulphur. The ability of the
extracts to activate the AhR was semi-quantified using the H4IIE-luc reporter gene bio-assay.
Sample response was compared to known concentrations of the most potent HAH,
2,3,7,8-tetrachloro dibenzo-p-dioxin (TCDD) and expressed as bioassay equivalents (BEQs).
The BEQs were compared to the lower interim sediment quality guidelines (ISQG) and the
upper probable effects level (PEL) of the Canadian sediment quality guidelines after
normalising to 1% total organic carbon (TOC). Non-normalised BEQs for extracts containing
persistent AhR ligands only, ranged between < LOQ–1 650 ng/kg dry mass (dm) across all
three harbours. Sediment from Cape Town harbour had the highest mean BEQ of
153 ± 432.5 ng/kg. The percentage sites exceeding the PEL of 21.5 ng/kg dm was 71%, 21%,
and 40% for Cape Town, Durban and Port-Elizabeth harbours respectively. From these results
it is clear that there are areas in all three harbours where benthic organisms are most likely to
experience adverse biological effects.
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Comparing biomarker responses to organochlorine pesticide bioaccumulation in the
amphibian species Xenopus muelleri from the Phongolo floodplain in South Africa
N.J. Wolmarans, North-West University / School for Biological Sciences; V. Wepener, L. Du Preez,
North-West University / Unit for Environmental Sciences and Management; Y. Ikenaka,
Hokkaido University / Graduate School of Veterinary Medicine; M. Ishizuka, Hokkaido
University / Laboratory of Toxicology Department of Environmental Veterinary Sciences; N.
Smit, North-West University / Unit for Environmental Sciences and Management
Dichlorodiphenyltrichloroethane (DDT) is classified as an organochlorine pesticide (OCP). Its
use was banned at the Stockholm Convention in 2001 with the exception of malaria vector
control in certain countries including South Africa. The Phongolo River floodplain hosts to the
highest biodiversity of all of South Africa’s floodplains and is situated in a malaria risk area
where vector control is applied through indoor residual spraying (IRS). Persistent organic
pollutants (POPs) like OCPs tend to accumulate in aquatic environments, where they are also
more stable, increasing the risk of exposure for organisms in that environment. Xenopus
muelleri is a fully aquatic amphibian species with highly permeable skin. Amphibians are
considered good indicators of ecosystem health. Thus this species is a perfect fit as indicator
species for OCPs exposure. To determine the biochemical stress responses to OCP exposure,
biomarkers are analysed as they manifest much earlier than conventionally used observable
effects such as behavioural- or morphological changes. An array of biomarker response assays
were analysed in liver and muscle samples of frogs collected from four surveys over two
consecutive high – and low flow seasons. Chemical analysis for 22 different OCPs was carried
out on the remaining whole frogs. Results indicated γ-hexachlorocyclohexane (γ-HCH lindane) and DDT (and its derivatives) as the main accumulated OCPs with a maximum total
OCP concentration measured at 21,399ng/g lipid. Definite oxidative stress responses,
involving various antioxidant enzyme activity and oxidative damage assays, were observed
along with similar tendencies in acetylcholinesterase (AChE) and Cytochrome p450 (CYP450)
exposure biomarkers. Changes in the cellular energy allocation (CEA) of the frogs also
corresponded to OCP bioaccumulation. A significant increase in OCP concentrations was
measured during 2013/14 regardless of river flow fluctuations. Corresponding responses in
oxidative stress and CEA were observed. These results indicated that amphibians accumulated
OCPs from the aquatic environment and that biomarker responses corresponded to the
presence of these contaminants in their tissue.
31
Accumulation Patterns and Risk Assessment of Metals and Metalloids in Muscle and
Offal of free Range Chickens (Gallus gallus domesticus), Cattle (Bos taurus) and Goat
(Capra hircus) in Benin City
E. Ogbomida, National Centre for Energy and Environment / Ecotoxicology and Environmental
Forensics; S.M. Nakayama, N. Bortey-Sam, Hokkaido University / Graduate School of Veterinary
Medicine; I. Isioma Tongo, University of Benin / Department of Animal and Environmental
Biology AEB; A.A. Enuneku, University of Benin, Benin City / Animal and Environmental
Biology; L.I. Ezemonye, University of Benin / Animal and Environmental Biology; M. Ishizuka, B.
Oroszlany, Hokkaido University / Graduate School of Veterinary Medicine
The study assessed the potential health risk of dietary intake of metals and metalloids via
consumption of offal and muscle of free range chicken, cattle and goats by the urban
population in Benin City, Edo State, Nigeria. Muscle, liver and kidney of cattle and goats were
collected from the abattoirs while the muscle, liver, kidney, gizzard and heart of free range
chicken were collected in the laboratory after exsanguination and dissection. Samples were
analyzed to determine the concentrations of Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Cd, and Pb using
inductively coupled plasma mass spectrometer (ICP-MS) while Hg was analyzed using thermal
decomposition, gold amalgamation and atomic absorption spectrophotometry. Results
indicate that mean concentrations of heavy metals (mg/kg ww) varied significantly
depending upon the tissues and animal species. The concentrations of some metals in some
tissues exceeded the acceptable levels for food source for human consumption.The values of
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the estimated daily intake of metals (EDI) were lower than oral reference dose (RfD) for Pb, Hg
and Mn except for Cd. The calculated target hazard quotient was greater than 1 for Cd in
chicken kidney. This indicate that health risk associated with the consumption of chicken
kidney by children and adults may be significant. Hazard Index (HI) for additive effect of
metals and metalloid were also higher in chicken kidney. Principal component analysis (PCA)
used to determine variations of heavy metal concentrations was significantly affected by
anthropogenic activities. Therefore, the quantification of heavy metals in animal tissues is
significant to assess the probability of adverse health effects of human population. This will
provide valuable evidence of anthropogenic impacts necessary to initiate policies on the
restriction of grazing of animals on polluted environment.
32
DI(N-BUTYL) PHTHALATE (DBP) INDUCES SERTOLI CELL MORPHOLOGICAL ALTERATIONS
IN THE TESTIS OF ADULT MALE JAPANESE QUAIL (COTURNIX COTURNIX JAPONICA)
DURING PREPUBERTAL STAGE
U. Muhammed Bello, H. Groenewald, M. Madekurozwa, University of Pretoria / Department of
Anatomy and Physiology; A. Arukwe, NTNU / Department of Biology; T. Aire, St Georges
University, Grenada / Department of Anatomy Physiology and Pharmacology
Components used in plastics, such as phthalate esters, are present in most consumer products
including children toys and body care products. These chemicals are also known as endocrine
disrupting compounds (EDCs) owing to their ability to modulate the endocrine system and
thereby causing adverse effects on reproduction in humans and wildlife. Previously, we have
shown that DBP is anti-androgenic and associated with changes in Leydig cell steroidogenesis
in adult avian specie. However, the ultrastructural alterations on the Sertoli cell remains
unclear. The present study was designed to assess morphologically the toxic effect of
prepubertal exposure of the plasticizer- DBP on the histology and ultrastructure of the Sertoli
cell. DBP was administered to 6-weeks old quail birds by gavage with a control group given
corn oil vehicle(1mL/kg) only, while the other five experimental groups were fed (1,10, 50,200
and 400mg/kgbwt/d DBP (dissolved in corn oil), for a period of 30days. Testes were fixed in
Bouin’s liquid or in a mixture of 2.5% glutaraldehyde and 2% formaldehyde for analysis under
light and electron microscopes (TEM), respectively. Histologically, the basal Sertoli cell
cytoplasm in high DBP dosage levels (200mg and 400mg/kgbwt-d), increasingly displayed
aggregations of lipid droplets, but only a few in apical Sertoli cell cytoplasm. In addition, there
was marked vacuolations in the lining germinal epithelium. Ultrastructurally, there were
notable, dose-dependent changes seen in the Sertoli cell in DBP-treated birds, with low
dosage group displaying no obvious structural changes, while the DBP high-dose resulted in a
remarkable accumulation of numerous, scattered or usually, closely packed lipid droplets,
found predominantly in the basal part of the Sertoli cell cytoplasm. In addition, there were
several mis-shaped or swollen mitochondria with electron lucent areas, indicative of early
cellular degeneration. These degenerating mitochondria were characterized by swelling and
deformation of the tubular cristae, resulting in a ‘moth-eaten’ appearance. These findings
showed that high dose of DBP (200 and 400mg/kgbwt/d) administered daily for 30days
significantly resulted in degenerative characteristics, such as increase in lipid droplets, intraepithelial vacuolations and mitochondrial damage in Sertoli cell. Thus, this study has provided
a clear evidence that alterations in Sertoli cell morphology and function were involved in
spermatogenic failure induced by DBP, in this specie.
33
BIOCHEMICAL EFFECTS OF DICHLORVOS ON POULTRY BIRDS
E.U. Ezeji, Federal University of Technology / Biotechnology; I.N. Onwurah, University of
Nigeria / Biochemistry
Continuous use of pesticides can pose severe health hazards to humans and animals.
Dichlorvos (DDVP) is widely used as an insecticide to control household pests, in public
health, protecting stored product from insects and control of parasites in livestock. The
objective of this study is to determine the effect of dichlorvos on biochemical parameters of
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poultry birds. Seven weeks old poultry birds (pullets) were fed on commercial poultry feed
contaminated with 0.01, 0.02 and 0.04 % dichlorvos (w/v). The control group has no pesticide
added to their feed. The birds were sacrificed after 10 weeks of exposure and the liver
removed. Analysis of the liver homogenates revealed a significant (p< 0.05) reduction in total
protein as well as cytoplasmic and membrane bound cholesterol. There were no significant
differences (p > 0.05) in the levels of triglyceride in the cytoplasm of the liver between the
control and the birds exposed to pesticide. However, there was a significant reduction (p <
0.05) in the concentration of membrane bound triglyceride from 4.65 ± 0.023 mg/g tissue to
2.81 ± 0.015 mg/g tissue in the birds exposed to 0.04% pesticide. There was a significant
increase in serum protein and lipid peroxidation; significant reduction (p< 0.05) in serum
glutathione and glutathione s-transferase activity at 0.04% pesticide contamination as against
the control. The above results show that biochemical parameters can be used as indicators of
pesticide exposure in poultry birds.
34
Costs benefit analysis of pesticide consumption pattern in Nigeria.
O. Otitoju, federal University Wukari / Department of Biochemistry; R. Boyi, federal University
Wukari
Recently agricultural productivity has greatly increased due to the renewed efforts by the
government to diversify the economy from oil based to agro-based economy. This has led to
increased utilization of agro-chemicals from herbicides to pesticide by both literate and
illiterate farmers whose interest is to increase their farm yield, protect their farm products
from pesticides both on the farm and during storage. Over 120 varieties of agrochemicals are
available to farmers in the northern part of Nigeria in more than 5000 retail outlets. Less than
20% of these agrochemicals are produced in the country with much implication on the
dwindling economy. Our interest is not in the use of pesticides but in the possible abuse of
these necessary enemies. About 60% of farmers now use herbicides (Contact or systemic) to
kill weed before cultivating land and over 80% of farmers also utilize pesticides on their farms
with 92% using it to preserve farm products. Between 2010-2014 available data showed that
there is an increase in the importation capacity of Nigeria in the agrochemical sector,
recording about 35.1X106 litres with economic implication of over USD7.7 billion. The cost
benefit analysis of pesticide consumption pattern in Nigeria is not in favour of the economy
and health of consumers because available data shows that the % of merchandise exports
was 3.20 as of 2013 and over the past 51 years, this indicator reached a maximum value of
17.88 in 1963 and a minimum value of 0.01 in 2000. The implication of increased pesticide
utilization on the environment and health of Nigerians may far outweigh its benefits on
agricultural productivity; hence the need for proper monitoring and education among the
populace.
35
Heavy Metals Content of the African Giant Snail (Archachatina marginata) in some major
markets in Abeokuta, South West Nigeria.
A. Shotuyo, Federal University of Agriculture, Abeokuta / Forestry and Wildlife Management
Abstract The study was conducted to determine the heavy metal content of the African Giant
Land Snail (Archachatina marginata). The snails were analysed for three metals: iron, zinc and
manganese. 32 samples were bought from eight major markets in Abeokuta. Analysis of the
results showed that the concentration of iron ranged from 56mg/kg from Elega market to
91mg/kg from Lafenwa market. Similarly, zinc concentration ranged from 112mg/kg from
Kuto market to 146mg/kg from Lafenwa market while for manganese, the concentration
range was 1.35mg/kg from Omida market to 2.32mg/kg from Lafenwa market. Lafenwa
market showed in general, the highest concentration of the three metals and the trend of the
metal concentration was of the order Zn>Fe>Mn. Key words: Archachatina marginata, Heavy
metals, Abeokuta, Content
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Evaluation of the Toxicological Impact of the Aqueous Leaf Extract of Dieffenbachia
seguine using the Allium cepa Test
O. Olorunfemi, University of Benin / Animal and Environmental Biology; D.I. Olorunfemi,
University of Benin, Benin City, Nigeria / Department of Environmental Management and
Toxicology; M. Idu, Uniersity of Benin; O. Ovuakporie-Uvo, University of Benin
The cyto-genotoxic effects of Diffenbachia seguine (Jacq.) Schott aqueous leaf extract was
investigated using the Allium cepa test. Onion bulbs were exposed to different concentrations
(0.001, 0.01, 0.1 and 1% v/v) of D. seguine aqueous leaf extract and examined for
cytogenotoxic parameters. Proximate and qualitative phytochemical analyses of the plant
were also carried out following standard methods. Compared to the control (tap water), the
aqueous leaf extract was found to exert significant (P< 0.05) concentration-dependent
alterations in the mitotic cell division. Anaphase-telophase chromosomal aberrations induced
by the extract were mostly stickiness, lagging chromosomes, breaks and bridges at all tested
concentrations. Proximate analysis revealed the plant had a moisture content of 19.43±0.22 %.
Phytochemical analysis revealed the presence of tannins, alkaloids, saponins and flavonoids in
the extract. The findings of the study show that D. seguine is cytotoxic, mitodepressive and
genotoxic to A. cepa meristematic cells in vitro.
37
Removal of emerging contaminants from wastewater using carbonized local agricultural
residues
S. Jansson, E. Weidemann, M. Niinipuu, Umea University / Department of Chemistry; J. Fick,
Umea University
Clean water is a necessity for life and influences both human health, politics and human
rights. The aim of this study was to assess the adsorption capacity of carbonized materials) on
ten environmentally occurring and relevant water pollutants, selected for their relevance for
African waters as they are widely used throughout the continent and passes unreduced
through STP plants. Four chars were produced by hydrothermal carbonization (HTC) of the
biomaterials horse manure, tomato residues, olive pressing residues, and rice husks. HTC is a
wet carbonization technique conducted under pressure and at temperatures of 220-280 °C,
depending on the desired degree of carbonization. A model wastewater was prepared by
adding two biocides (2-octyl-4-isothiazolin-3-one, Triclosan), three antibiotics (Trimethoprim,
Sulfamethoxasole, Ciprofloxacin), four commonly occurring pharmaceuticals (Diclofenac,
Paracetamol, Diphenhydramine, Fluconazole), and Bisphenol A in milliQ water (10 μg/l). All
chars were washed in 0.1 M HCl, rinsed with milliQ water, filtered, dried in 105 °C for 12h, and
homogenized prior to the adsorption tests. 50 mg of each char was weighed into 15 ml plastic
tubes and 10 ml of the model wastewater was added to the tube. The tube was then agitated
during the desired adsorption time. The experiments were performed at room temperature
(20 °C). The adsorption tests were run in triplicates in 1, 3, 5, 8, 12, 18 and 25 minutes for each
char, along with triplicate char blanks, tube blanks, and tube adsorption tests. All blanks were
agitated for 25 minutes. As a reference material, to assess the capacity of the chars compared
to commercially available active carbon, triplicate samples of general purpose grade active
carbon were agitated with the model water for 25 minutes. The removal efficiency differed
between the four biochars, with horse manure and rice husks being the most efficient, 73%
and 79% respectively after 25 minutes. Adsorption rates were found to be very fast, with high
adsorption achieved already at the first sampling time. Removal of the more water-soluble
substances proved to be more challenging than for the rest of the substances, however the
observed adsorption could not solely be explained by water solubility. Identification of a lowcost feedstock that allows capture of these substances could improve both human and animal
welfare as well as the environmental situation in areas where clean drinking water is sparse.
38
TOXICOLOGICAL EVALUATION OF A BOTTLING PLANT EFFLUENT USING CYTOGENETIC
AND MOLECULAR TECHNIQUES
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D.I. Olorunfemi, University of Benin, Benin City, Nigeria / Department of Environmental
Management and Toxicology; R.C. Ofomata, University of Benin, Benin City, Nigeria /
Department of Plant Biology and Biotechnology; A.E. Coo, University of Benin, Benin City,
Nigeria / Department of Animal and Environmental Biology
The study evaluates the impact of effluent from a bottling plant on the integrity of DNA of
onion root cells. The effluents were analysed for physicochemical parameters and assessed for
cyto-genotoxicity using the Allium cepa test. The random amplified polymorphic DNA (RAPD)
assay was used to determine the level of DNA damage in root tip meristems of the onion
bulbs cultivated in the bottling plant effluent. Results of the physicochemical analysis showed
that most of the parameters of the wastewater were present at amounts within limits set by
national (NESREA) and international (USEPA) regulatory bodies for effluent discharge. On the
contrary, results obtained from the cyto-genotoxicity studies showed that, compared with the
control, there was significant concentration-dependent reduction of mitotic index and
induction of chromosomal aberrations at all tested concentrations of the effluent. DNA
polymorphism was discernable by changes in the RAPD profiles as variation in the intensity,
disappearance of old and appearance of new bands compared to the control. A total of 116
bands were detected and 92 (79.3%) of these fragments were polymorphic. The loss and gain
of bands increased with concentration of the effluent. The data obtained from this
investigation suggests that the system of waste management of this effluent is inefficient to
guarantee minimal risks associated with its discharge into the environment
39
Heavy metal pollution from a large scale gold mine in Southern Zimbabwe and potential
for phytostabilisation
C. Teta, P. Chinyoka, L. Tsikaimberi, A. Maviza, N. Basopo, National University of Science and
Technology / Environmental Science and Health
mining processes contribute to heavy metal pollution in the environment and there is need
for monitoring and remediation measures to protect the environment. We studied heavy
metal (Pb, Cr, Cd, Zn, Cu, Mn) from a large scale gold mine, Southern of Zimbabwe by
assessing mine tailings and downstream environment (water, sediment and plants) against an
upstream environment. downstream water and sediment were polluted with some of the
metals studied, albeit at varying levels. some indigenous herbaceous plants and grass species
were assessed for their potential to hype-accumulate heavy metals for phytostabilidsation of
contaminated sites.
40
Use of physiological based extraction test (PBET) for the assessment of bioaccessibility
of potentially toxic elements bioaccumulated in vegetable plants grown on
contaminated soils
F. Odujebe , A. Oyeyiola A.O , K. Olayinka, UNIVERSITY OF LAGOS / Department of Chemistry
A serious concern for human health is the uptake of potentially toxic elements by edible
plants from soils and their consumption by humans. Vegetables are highly recommended diet
and are consumed in great quantity as part of human daily diets, consequently, accumulation
of these toxic elements in the edible parts of vegetables represents a direct pathway for their
incorporation into the human food chain. To estimate the oral bioaccessibility of potentially
toxic elements in vegetable plants for this study, contaminated soils were collected from five
different dumpsites in Lagos, Nigeria where there was substantial amounts of toxic elements.
a range of vegetables (spinach, pumpkin, celosia and waterleaf ) were grown on these soils.
After maturity, the vegetable plants were harvested, acid digested and analyzed for total
metal concentrations (i.e. Cu, Cd, Cr, Pb and Zn) using the Perkin- Elmer AAnalyst 200 flame
atomic absorption spectrophotometer. The oral bioaccessibility of the edible parts of the
vegetables was determined using modified in vitro physiologically based extraction test
(PBET). The results obtained from the study showed that individual vegetable types differ in
their amount of metal uptake. The transfer factor of soil to vegetables (TF) generally decreased
in the order; Cd >Zn > Cu > Cr >Pb. For the PBET study carried out however, it was observed
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that the metals were solubilized only in the gastric phase. There was little or no
bioaccessibility observed in the intestinal phase (which is where digestion actually takes
place). Most of the elements remaining were found to be retained in the residual phase
(where the metals are not available for absorption in the body). Though, the levels of metals
absorbed in the gastric phase and most especially intestinal phase were found to be very low
for most of the vegetable plants studied, this research has been able to show that potentially
toxic elements can actually be retained in the human gut when taken in through
consumption of contaminated vegetable plants, resulting in adverse human health risk.
41
MOBILITY OF NON-AQUEOUS PHASE LIQUIDS (NAPLS) IN SOIL UNDER DRYING
CONDITIONS
D. Govindarajan, R. Raghunathan, IIT Madras / Chemical engineering department
Exposure of Contaminated solids such as soils, dredged sediments and sludges to air can
potentially result in volatilisation of solutes present as contamination. In many cases, non
aqueous phase liquids (or NAPLs) may be present as part of the contaminants. The fate and
transport of individual solutes in the contaminated porous media may be influenced by the
fate and transport of the NAPL phase. The NAPL may affect the solute transport by two effects
– a.) Diffusional barrier b.) By providing adsorptive retardation to diffusion. In this study, the
effect of water evaporation from sand column with NAPL is presented. Motor oil and Bunker
oil placed in sand columns were observed to redistribute during water evaporation in an
upwardly direction. This mobility was measured to be significantly higher than that caused by
capillary rise. The magnitude of redistribution was measured for both oils and at two different
air flow rates. The flux of water is correlated with the movement of NAPL. A simple water
evaporation model is used to compare with the experimental data. An estimate of the oil and
water porosities is also presented.
42
Soil - Plant transfer factor of Pb, Cd, Cu and Zn in spinach, jute mallow and tomato of
Kaduna metropolitan farms
J.O. Jacob, Federal University of Technology, Minna / Chemistry; S.E. Kakulu, University of
Abuja, Abuja / Chemistry; M.M. Ndamitso, Federal University of Technology Minna / Chemistry;
H.R. Adeyemi, Federal University of Technology, Minna / Biochemistry
This study assesses the soil-plant Transfer Factor (TF) of Pb, Cd, Cu and Zn in some common
vegetables; spinach, jute mallow and tomato in vegetable farms and gardens located within
the city of Kaduna, Nigeria, in order to quantify the relative differences in bioavailability of
metals to plants, vis-à-vis the soil properties and vegetable type. The city was divided into 20
zones of approximately equal areas and composite samples of soil and vegetables were
collected from farms and gardens from each zone. Soil samples were digested using HNO3
followed by a 3:1 mixture of HNO3 and HClO4 acids while vegetable samples were digested
directly using a 3:1 mixture of HNO3 and HClO4 acids. Digests were analysed for the metals
using Flame Atomic Absorption Spectrophotometer. Recovery test on method of digestion
gave % recoveries > 95% while in the analysis of certified reference materials of soil and plant,
t-test results (at 95% confidence interval) show that statistically there exists no significant
difference between certified and obtained values. The general trends of TF for heavy metals in
vegetables is in the order of Cd > Zn > Cu > Pb. Spinach generally had the highest TF followed
by jute mallow and tomato. Pearson correlation coefficient of the soil properties and Transfer
Factor ranged from weak negative to strong positive correlations. Results revealed that the
ability of vegetable to uptake metals from soil is related to soil physicochemical properties
and differs from one metal to another and from one plant species to another. Keywords:
transfer factor, soil, vegetables, lead, cadmium, copper, zinc, Kaduna
43
The halogen effects of trihalomethanes on Solanum lycopersicum cultivars
B. Akande, Cape Peninsula University of Technology / Environmental And Occupational
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Studies; O. Fatoki, Cape Peninsula University of Technology / Chemistry; J. Odendaal, Cape
Peninsula University of Technology / Department of Environmental and Occupational Studies;
J. Marnewick, Cape Peninsula University of Technology / Oxidative Stress Research Centre; P.A.
Ndakidemi, The Nelson Mandela African Institute of Science and Technology
Trihalomethanes are disinfection byproducts of chlorinated waters, of which there is a
growing interest to understand plant responses to organohalogens. This study reports the
effects of increasing trihalomethane dose and degree of bromination or chlorination on
seedling radicle length, biomass accumulation, concentration levels of 12 key nutrients, and
oxidative stress responses in tomato (Solanum lycopersicum). The decrease in seedling
biomass and the inhibition of radicle growth increased with increasing trihalomethane
concentrations in a dose dependent manner. Also, both these parameters correlated to an
increase in the number of bromine atoms in the trihalomethane molecule. However in
growing plants, the decrease in concentration levels of seven essential nutrients namely
nitrogen (N), phosphorus (P), potassium (K), Sulphur (S), Copper (Cu), zinc (Zn) & boron (B)
correlated to an increase in the number of chlorine atoms. Increase in trihalomethane dose
also induced a decrease in all the above mentioned nutrients with the addition of manganese
(Mn), although the decrease in (P) and (S) were not significant at P ≥ 0.05. The increase in
trihalomethane dose induced an increase in oxidative stress parameters such as the total
phenolic content, ferric reducing antioxidant power (FRAP), oxygen radical absorbance
capacity (ORAC), peroxidase enzymes and lipid peroxidation. The increase in the above
parameters correlated to an increase in the number of chlorine atoms with the exception of
lipid peroxidation. In plant membrane lipids, increase in the saturated fat hexadecanoic acid
was observed in both tomato cultivars that correlated to the degree of chlorination in the
trihalomethane molecule. The increase in α-linolenic acid stress signaling correlated with an
increase in the degree of chlorination in only one tomato cultivar suggesting variable
tolerance between cultivars to chemical action. In general, the effect of increasing
chlorination was greater than the effect of increasing trihalomethane dose when comparing
the percentage increase or decrease in parameters measured.
44
Speciation Study of Heavy Metals in Sewage Sludge and Sediment of a Sewage
Treatment Oxidation Pond and Its Receiving Stream
O.F. J, Obafemi Awolowo University Ile-Ife Nigeria / Institute for Entrepreneurship and
Development Studies; A.O. Ogunfowokan, Obafemi Awolowo University / Chemistry; O. Fatoki,
Cape Peninsula University of Technology / Chemistry
This study used a 3-stage BCR (Community Bureau of Reference) sequential extraction
technique to assess the levels of metal species in sewage sludge and sediment samples of a
Sewage Treatment Oxidation Pond (STOP) and its receiving stream respectively. The analytical
method was validated using certified reference sample (BCR 701) and concentrations of metal
species in the worked-up solutions were determined using ICP-OES (Inductively Coupled
Plasma-Optical Emission Spectrometry). The results revealed different distribution pattern of
heavy metal species in the samples. Considerable amount of manganese (68.28%), zinc
(55.84%) and cobalt (41.66%) were obtained in the exchangeable fraction (F1) of the sewage
sludge which suggests that these metals were very labile, mobile and toxic in the sequence of
Co ? Zn ? Mn in this fraction. However, this sequence was not maintained in other fractions of
the same sample. Thus, the speciation study provided a platform on which mobility,
bioavailability and toxicity of heavy metals in the STOP bionetwork were assessed for the
purpose of toxicity study and formulation of environmental policy.
45
Spatial and temporal variations of PCBs and PBDEs in mudfish from the Vaal River, South
Africa
N.L. Vogt, North-West University / Environmental Sciences and Management; V. Wepener, R.
Pieters, North West University / Unit for Environmental Sciences and Management; A. Covaci,
University of Antwerp, Toxicological Center / Toxicological Centre Dept of Pharmaceutical
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Sciences; L. Bervoets, University of Antwerp / Biology
Polybrominated diphenyl ethers (PBDEs) and polychlorinated biphenyls (PCBs) are
synthetically produced compounds that have been produced, and used in large quantities
worldwide. These persistent organic pollutants are commonly detected in sediments and
soils. Because of their mutagenic, carcinogenic and endocrine disrupting properties, in
addition to their bioaccumulation and biomagnifying potential, they are of serious concern
for biological and ecosystem health. These compounds have been used extensively in
industries and are known to leach into the environment from incorrectly disposed equipment.
For this reason, it is suspected that the Vaal River—which forms part of the largest river basin
in South Africa, and the upper reaches flow through the highly industrialised regions of the
country—and the species which inhabit the river would be exposed to the compounds. The
aim of this study was to determine the levels of PCBs and PBDEs in Labeo capensis muscle
tissue and compare the values to those measured previously in 2010. L. capensis were
collected from two sites in the Vaal River, Vischgat, situated below the Vaal Dam, and farther
downstream a second site, the Vaal Barrage, during September 2010 and October 2014.
Muscle samples were analysed for 27 PCB and 6 PBDE congeners, by means of a gas
chromatograph coupled to a mass spectrometer. The PCB and PBDE loadings were greater in
the fish in 2010 than in 2014, significantly in regards to the PBDEs. The mean (± standard
deviation) PCB levels at Vischgat were 570±193 ng/g lw and 350±655 ng/g lw, and the PBDE
concentrations were 31.9±11.3 ng/g lw and 2.8±2.1 for 2010 and 2014 respectively. The
Barrage site had slightly higher concentrations of both PCBs and PBDEs, however not
significantly. The PCB loadings reduced from 894±400 ng/g lw to 297±373 ng/g lw from 2010
to 2014, and the PBDE levels were 43±15.2 ng/g lw and 20.5 ng/g lw in 2010 and 2014
respectively. Although the contaminant loadings in the muscle reduced, it is unlikely that the
contaminant concentrations in the river sediment would have decreased, because these
compounds are persistent. It is more likely that the fish spawned, and released their
contaminant loadings, which is highly probable as sampling was conducted entering the
spawning season in 2014.
46
Comparing instrument quantification of PAHs in sediment with H4IIE-luc reporter gene
bioassay
W. Pheiffer, Unit for Environmental Science and Management; R. Pieters, S. Horn, North-West
University / Unit for Environmental Sciences and Management; L. Quinn, North-West
University; H. Bouwman, N. Smit, North-West University / Unit for Environmental Sciences and
Management; J. Giesy, University of Saskatchewan / Department of Veterinary and Biomedical
Sciences and Toxicology Centre
The Klip River originates and flows through one of South Africa’s most populated urban areas.
The upper reaches of the Klip River system—encompassed by Soweto/Lenasia—is subjected
to various forms of pollution and anthropogenic influences. High levels of polycyclic aromatic
hydrocarbons (PAHs) have previously been recorded in this area. The aims of this study were
to determine the concentrations of the 16 priority PAHs in the sediments of the Klip River and
its main tributary using chemical- and biological analysis, and to compare these results with
international sediment quality guidelines. Sediment samples were collected during the dry
seasons of 2013 and 2014 from nine selected sites in the system: Lenasia, Fleurhof, Protea
Glen, Moroka, Eldorado Park, Orlando East and -West, Dobsonville, and Nancefield. The
concentrations of the target PAHs were determined by GC-TOFMS and the toxic equivalents
(TEQs) calculated. The PAH containing fraction of the sediment extracts were assessed with
the H4IIE-luc reporter gene bioassay, expressed in bioassay equivalents (BEQs). The PAH levels,
TEQs, and BEQs were gauged against Canadian guidelines. The most prevalent PAHs were the
4-ringed congeners: fluoranthene, pyrene and benzo(a)anthracene. Chemical analysis
quantified the ΣPAH concentrations to range between 270 and 3 700.2 ng/g dm for 2013 and
420–5400 ng/g dm for 2014. The Canadian interim sediment quality guidelines’ (ISQG) lower
effects values for naphthene, acenaphthene, acenaphthylene and dibenz(ah)anthracene were
exceeded at most of the sites for both seasons. The probable effect levels of acenaphthene,
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acenaphthylene and fluorene was exceeded at Moroka in 2014. TEQs ranged from 0.6–
39 ngTCDD eq/kg for both sampling years. The TEQs for all the sites from both years—with the
exception of Nancefield 2013—exceeded the lower ISQGs. Moroka 2013 was the only site to
exceed the TEQ probable effects level guideline. The BEQs ranged from 8.2 to 820 ngTCDD eq/
kg for both years. Lenasia 2014 had the highest BEQ followed by Moroka for both years. Even
though the BEQs were orders of magnitude higher than the TEQs, the results still showed
similar trends. Both quantification methods can be used independently, but in combination
they show the concentrations of the PAHs present in the environment as well as the biological
response to the measured mixture of PAHs—which is ideal for ecological risk assessment.
47
Determination of levels and effects of selected pesticides on the antioxidant enzyme
system of fish (Oreochromis mossambicus)
N. Basopo, National University of Science & Technology / Applied Biology and Biochemistry; A.
Muzvidziwa, National University of Science and Technology / Applied Biology and
Biochemistry
We investigated the effects of selected pesticides on aquatic organisms. The chosen pesticides
were selected from pesticides used in public health as well as those used in sugar plantations.
Water and fish samples were collected from two dams; a dam in sugarcane plantations in the
Eastern region of Zimbabwe and the second a relatively pristine one used as a reference dam.
The samples were prepared using the quick, easy, cheap, efficient, rugged and safe
(QuEChERS) method of sample preparation for analysis using gas chromatography. The
samples were then screened for atrazine, dimethoate as well as
dichlorodiphenyltrichloroethane (DDT) and its metabolites; dichlorodiphenyldichloroethane
(DDD) and dichlorodiphenyldichloroethylene (DDE). Post mitochondrial homogenates of fish
liver and white muscle samples were prepared and used to determine the activities of the
following antioxidant enzymes; superoxide dismutase, catalase, glutathione-S-transferase and
glutathione peroxidase. Levels of DDT of 131.3 µg/L and 171.7 µg/Kg were observed in water
and fish samples respectively obtained from the dam in plantation region. Levels of DDE and
DDD of 230 µg/kg and 182 µg/kg respectively were observed in fish tissue samples obtained
from dam in the plantation region. Levels of dimethoate of 4.2 µg/Kg were detected in fish
muscles from the plantation dam. Atrazine was observed to be 6.15 µg/ L and 142.0 µg/Kg in
water and fish tissue samples respectively obtained from the dam in the plantations. The
observed results indicated that the levels of most of the screened pesticides in water were
above the World Health Organisation recommendation limits. The activities of superoxide
dismutase, catalase, glutathione peroxidase and glutathione S- transferase were activated in
all the fish samples collected from the dam in the sugar plantation region when compared to
the activities of the same enzymes in fish collected from the reference dam. The activations of
all the studied antioxidant enzymes in fish from the dam in the sugar plantation region were
attributed to pesticide pollutants detected in this dam. Our results indicate that antioxidant
enzymes in Oreochromis mossambicus are good bioindicators of exposure to pesticide based
pollutants.
48
Toxicity Assessment of Olusosun and Igando Leachates using African Catfish (Clarias
Gariepinus)
O.O. Olanrewaju, University of Agriculture / Dept of Environmental Management and
Toxicology; O. Oputu, Cape Peninsula University of Technology / DEPARTMENT OF CHEMISTRY
FACULTY OF SCIENCE
Landfilling is an important aspect of waste management in Nigeria. However, the
management of the leachate formed in these landfills is becoming a major threat to aquatic
organisms in surrounding waters and human beings living in the vicinity of these landfill.
Olusosun and Igando landfill sites were investigated for their toxicity using Clarias gariepinus.
Physical and chemical analysis of leachate shows that pH is generally basic (11.46; 10.15),
temperature (34oC; 26.1oC), electrical conductivity (3999 µS/cm), total dissolved solids
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(2000 mg/L; 2000 mg/L), total hardness (400mg/L; 0 mg/L), chloride (3430 mg/L; 1090 mg/L),
nitrate (76 mg/L; 73.56 mg/L) and sulphate (4.6 mg/L; 26.45 mg/L) for Olusosun and Solous
landfills respectively, all the parameters exceeded the WHO limits. Biochemical oxygen
demand, chemical oxygen demand and dissolved oxygen were not detected in the leachate
sample. Heavy metals determined using Atomic Absorption Spectrophotometer shows that
the concentration of nickel, lead, zinc, cobalt, cadmium and copper range from 75.5 ± 6.9 to
269.7 ± 1.33 µg/L, 74.7± 9.8 to 259.83 ± 8.3 µg/L, 20 ± 7.5 to 198.2 ± 5.5 µg/L, < detection limit
to 12.1 ± 0.7 µg/L, 4.3 ± 0.6 to 4.7 ±0.2 µg/L and 29.5 ± 1.3 to 220.3 ± 1.9 µg/L respectively.
Toxicity assessments were carried out in different treatment levels of 7.5 %, 15 %, 25 %, 50 %
and 75 %. Haematological and histopathological analysis were carried out. The
haematological result shows Packed cell volume (19 %, 20.5%), Red Blood Cell (1.5 ×1012/L,
1.85 x 1012/L), Haemoglobin (6.5 g/dL 7 g/dL), White Blood Cell (10.95 ×109/L 13.5 x 109/L),
Heterophils (28.5 %, 38 %), Lymphocytes (70.5%, 62%), Eosinophils (0.5 %, 00 %), Basophils
(0.5 %, 01 %), and Monocytes (00 % 00%) for Olusosun and Solous landfills respectively.
Histopathological analysis of the fishes that survived was also analysed and shows the extent
of damage to the gills and liver of the fishes at different treatment levels.
49
Keynote 2: Biomarker Approaches for Sustainable Environmental and wildlife Health
Monitoring in Africa
A. Arukwe, NTNU / Department of Biology
On a global scale, an array of biomarker approaches have successfully been developed and
implemented in environmental monitoring and assessment programs, to detect exposure to
and effects of anthropogenic environmental contaminants. In general, these biomarkers are
used in relation to their feasibility in environmental risk assessment (ERA). Several reports
have shown that, accumulating xenobiotic and xenoestrogenic compounds adversely affect
fish populations. Therefore, extrapolation of the effects seen at the molecular and cellular
levels, to the population and community levels of biological organization is of ultimate
importance. An increasing suite of biomarkers, that include, but not limited to - phase I and II
biotransformation enzymes, oxidative stress variables, reproductive and endocrine
parameters (e.g. Vtg, Zrp), stress proteins, metallothioneins (MTs), multi-xenobiotic resistant
(MXR) proteins, hematological-, immunological-, genotoxic- and neurological parameters,
physiological, histological and morphological parameters have been widely used with
variable strengths and weaknesses. Recently, we started systematic approaches aimed at
establishing biomarker responses for aquatic environmental monitoring in Nigeria and South
Africa, with the potential for adaptation elsewhere in the African continent. These systematic
and empirical investigations will be presented, in addition to overt toxicological/physiological
and possible ecological consequences.
50
Managing water pollution using water hyacinth
N. Mujere, University of Zimbabwe / Geography and Environmental Science
Plants are widely used to remove pollutants from the environment. There has been great
interest in the application of floating aquatic weeds in the treatment of polluted water bodies
due to the fact that the technology application comes at a lower cost compared to
conventional methods. This paper is a review of literature on the bioremediation effects of
water hyacinth (Eichhornia crassipes) in Zimbabwe. Most water bodies in the country are
infested with this inavasive, noxious and alien floating weed. It is native to South America
where it occurs in streams and seasonally flooded environments and has been translocated
almost all over the tropical and sub-tropical world mainly by collectors of ornamental plants.
Studies conducted in Zimbabwe have shown that water hyacinth significantly reduce
electrical conductivity, total dissolved solids (TDS), sulphates, phosphates, total hardness, pH,
nitrates, nitrites and total nitrogen downstream of the infested water bodies.
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Developing the Integrated Host and Environmental Protection Approach for IRS in
malaria control
H. Bouwman, North-West University / Unit for Environmental Sciences and Management; R.
Bornman, University of Pretoria
The health and environmental issues regarding the use of insecticides in combatting malaria
is well known. DDt for instance, has been used in South Africa as indoor residual spray (IRS)
since the late 1940s; this practice by and large, has remained the same. It is likely that IRS will
remain a mainstay for malaria control until safe and sustainable alternatives have been tested
and implemented. IRS, in our opinion, is also likely to remain a method of choice for any
failures or emergencies. Most of the work regarding DDT as used in malaria control (apart
from its efficacy) has been its human health and environmental impacts. We developed the
Total Homestead Environment Approach (THEA) to investigate the interactions between DDT,
the inhabitants of sprayed dwellings, environmental dynamics, and wildlife. It is now certain
that DDT has human health and environmental implications since many conditions can be
strongly associated with DDT. Now what to do with all this understanding? We will present
and expand the concept of the Integrated Host and Environmental Protection Approach
(IHEPA) to harness this knowledge and find opportunities to reduce the amounts of pesticide
applied via IRS, reduce leakage to the environment, and to reduce exposure. IHEPA will be
generic for any indoor use of any insecticide used to combat vector-borne diseases.
Components of IHEPA will include better formulations, improved application, reduced
application to critical areas, irritability and repellency effects, reductions in amounts of
pesticide residues in and on non-target media, human behavioural aspects, and many more.
Integrated host (the human is the host for the malaria parasite) and environmental protection
is likely to lead to reduced environmental and human health impacts, while maintaining
effective malaria control.
52
Aerial application of pesticides in the Mpumalanaga region (South Africa) - Is there a
need for a more sustainable pest management strategy?
S. Bollmohr, ECO.Trac / Department of Zoology
This paper’s intention is to identify the hazard associated with aerial application of pesticides
within the upper Olifants River catchment towards the environment and human health. The
study area in Mpumalanga, South Africa is characterised by an extensive canal system, directly
associated to the crop fields and thus potentially exposed to spray drift. Aerial applications
ranged from seven applications per month during low spraying season (April-July) to 90
application per month during high spraying season (Nov.-March). All in all 50 different
pesticides have been applied during the study period of one year (2006), of which some are
not even registered for aerial application. The highest application frequency showed
methomyl, lambda-cyhalothrin, deltamethrin, metamidophos to the crops cotton, maize,
citrus and wheat. The low tier model (Pesticide Risk In the Tropics to Man, Environment and
Trade (PRIMET) vs.1) was used to identify pesticides posing the highest risk towards the
environment (acute and chronic aquatic risk and risk towards bees) and towards human
health. Pesticides posing the highest acute risk are fenvalerate, followed by chlorpyrifos,
cypermethrin , fenthion, endosulfan and formetanate. Bees are at highest risk if the pesticide
thiomethoxam, parathion, chlorpyrifos , deltamethrin, fenthion and prothiofos are applied. If
all environmental parts are considered one can say that the pesticides chlorpyrifos, fenthion,
cypermethrin, endosulfan and fenvalerate posing the highest risk towards the environment
and we suggest restricting areal application of these pesticides. Additionally crops/fruits were
identified at which the highest frequency of these pesticides was applied. Crops and fruits like
cotton, citrus, maize, potatoes, wheat and watermelon showed the highest frequency of
potentially toxic pesticides towards aquatic environment and bees. Thus we recommend
looking into environmentally more sustainable pest management strategies.
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Assessment of Air quality impacts of a textile company in Lagos, Nigeria
B. Bada, Federal University of Agriculture, Abeokuta / Environmental Management and
Toxicology; F.A. Aderemi, Federal University of Agriculture Abeokuta / Department of
Enviromental Management and Toxicology; A.A. ADEYEMI, Forestry Research Institute of
Nigeria / ENVIRONMENTAL MODELING MANAGEMENT
Industrialization and indeed industrial activities has contributed to economic growth at the
expense of the environment. This has put developing nations like Nigeria in delicate situation
to strike a balance between the quest for Industrial development and the need to protect the
environment and the already fragile ecosystem. This study therefore investigated the impact
of the textile company on the quality of the air in the surroundings. The study was carried out
in Lagos, Nigeria and samples for particulate matter (PM1.0, PM2.5, PM7.0, and PM10.0), total
suspended solid and gaseous pollutants (O2, CO, SO2, NO2, VOC) were sampled from eight
different locations capturing the premises and outside surroundings of the company. Data
were subjected to descriptive statistics. The result of the analysis carried out showed that the
highest temperature (36oC) and relative humidity (75%) were recorded at the core
manufacturing and discharge locations of the study area. The value of O2 (20.9mg/m3) was the
same for all the locations while SO2 and VOC has no value for the locations. The range for the
gaseous pollutants CO and NO2 were 0-0.2mg/m3 and 0-0.2mg/m3 respectively while the
particulate matters PM1.0(0.001- 0.004mg/m3), PM2.5(0.010 – 0.286 mg/m3), PM7.0(0.040 –
0.425mg/m3) PM10.0 (0.055 – 0.439) and total suspended solid (0.065 – 0.454mg/m3) were
observed for the locations. In comparing with world health organization and federal ministry
of environment standards, the results shows that the values obtained were higher than the
standards for some gaseous pollutants and particulate matters putting their locations into
consideration. Hence, this poses a great environmental danger to the livings (plants, animals
and human being) in Lagos as a whole. Therefore, strict environmental impact assessment and
clean environment mechanism were recommended for future sitting of industries and the
existing ones.
54
Assessing risk in the age of global trade: a comparison of regulatory wildlife
requirements on plant protection products in USA and Europe.
J. Ludwigs, M. Faupel, M. Riffel, Rifcon GmbH
Are the regulations governing the registration of plant protection products (PPPs) in
developing countries just copied from their counterparts in the industrialized nations? Are the
current and emerging agricultural superpowers in South America and Africa adapting their
regulatory standard to the agricultural markets of the USA and the European Union? What
about issues relevant to environmental, consumer and farmer protection in the countries of
origin: are standards the same as in the USA or the EU? We take a closer look at the registration
process of different regions across the globe (Africa, U.S. and Europe). Taking the risk
assessment of wildlife as the basis for a comparison, we identify the specific regional data
requirements and risk assessment approaches for registration of PPPs. We then discuss the
implications of Africa´s eco-climatic variability, biodiversity and agricultural diversity with
respect to the assessment of potential risk associated with PPPs on wildlife. Finally, we identify
global trends in regulatory requirements and discuss the advantages and possible drawbacks
of setting common approaches to evaluate risk and for streamlining the registration process.
55
Life cycle assessment of sewage sludge handling alternatives: focus on the
ecotoxicological impacts of the agricultural application of sewage sludge
R. Tarpani, The University of Manchester / School of Chemical Engineering and Analytical
Science; A. Azapagic,
Management of sewage sludge is a topic of increasing concern owing to its growing
generation worldwide. New perspectives and strategies are currently under discussion to
develop sustainable sludge management alternatives. The agricultural application of
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anaerobic digested or composted sludge and incineration are usually the main routes,
whereas most recent techniques, such as pyrolysis and wet air oxidation, are still at initial
stages of broader commercial use. The present work considers life cycle environmental
impacts of different sludge management alternatives focusing on their ecotoxicological
potential, aiming to identify more sustainable options. The following options are analysed: (i)
agricultural spreading of anaerobic digested sludge, (ii) agricultural spreading of composted
sludge, (iii) incineration, (iv) pyrolysis, and (v) wet air oxidation. The study considers in
particular the presence of Pharmaceuticals and Personal Care Products (PPCPs) and heavy
metals in the sludge, evaluated according to the USEtox methodology. The results suggests
that incineration has the highest life cycle impacts, whereas agricultural application of sludge
has the lowest impacts for the majority of impact categories considered. However, if the
ecotoxicological potential of PPCPs, heavy metals and the sludge treatment itself are
considered, pyrolysis and wet air oxidation are the only options capable of decreasing the
sludge’s ecotoxicity potential. Therefore, although agricultural spreading of the sludge is the
best option for most environmental impacts, the heavy metals content is the main concern for
this alternative, and if not controlled, this route can have the ecotoxicological impacts similar
to that of incineration.
56
A greenhouse trial to investigate the ameliorative properties of biosolids on mine soils:
Implications for an iron ore mine site remediation
E. Cele, University of Swaziland / Environmental Health Sciences
The Ngwenya iron ore mine site in Swaziland is currently (2015) in a derelict state as a
consequence of past (1964-1988) and present (since 2011) mining operations. In order to
control problems associated with mine wastes, there are proposals in the country to utilise
biosolids as ameliorants to improve the status of degraded mine soils. Since there is no
previous record of biosolids utilisation in the country, we sought to investigate the effects of
biosolids on physicochemical conditions and vegetation re-establishment, utilising two plant
growth trials. Trial 1 consited of tailings that received biosolids and topsoil, while in trial 2,
tailings received biosolids only. In both trials, the application rates of 0 (control), 10, 25, 50, 75
and 100 t ha-1 were used. After 30 days of substrate stabilization, 20 seeds of Cynodon dactylon
were sown in each pot and thinned to 10 plants after 4 weeks. Plants were watered twice
weekly and remained under greenhouse conditions for 12 weeks, after which soil and plant
samples were analysed. Results indicated that there were significant improvements in soil
parameters related to fertility such as OM, WHC, CEC, NH4+, Mg2+, Ca2+ and PO4-. However,
biosolids also led to significant increases in concentrations of Cu, Zn, Cd, Hg and Pb in soils. Cu
and Zn exhibited the highest concentrations of up to 113.53 and 462.49 mg kg-1 in plant roots
(respectively). Notably, shoot concentrations of Zn ranged from 37 to 346 mg kg-1. C. dactylon
efficiently absorbed Cu, Zn and Cd (BCFs>1), nonetheless higher concentrations were
observed in roots than in shoots (BCFRs>1). Most importantly, C. dactylon exhibited little
potential to translocate metals from roots to above-ground parts (TFs< 1). Based on these
findings, we conclude that while biosolids contain important nutrients that may greatly
improve physicochemical conditions and enhance vegetation re-establishement in mined
soils, the threat of elevated levels of trace elements in treated tailings compared to adjacent
soils must not be underestimated. This could work against the broader objectives of mine soil
remediation, which include the recolonization of reclaimed sites by soil-dwelling (including
metal-sensitive) organisms. Further, the high concentrations of Zn in above-ground plant
parts may be a cause for concern for various plant-dependant animals, since Ngwenya is
located within a wildlife sanctuary, shared by both Swaziland and South Africa, known as the
S-MTFCA.
57
ACCUMULATION OF HEAVY METALS BY FRESHWATER SNAILS (Lanistes libycus and
Hydrobia accrensis) FROM SEDIMENTS IN A MAN-MADE RESERVOIR.
A. Agbon, J. Oyewumi, Federal University OyeEkiti / Dept of Animal and Environmental
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Biology
A study was conducted to investigate the presence of some selected heavy metals in a manmade reservoir in Abeokuta, Ogun state, South Western Nigeria, and the possible
bioaccumulation of some selected heavy metals by freshwater snails (Lanistes libycus and
Hydrobia accrensis) inhabiting the reservoir. The reservoir has a surface area of 3-ha and it is
serviced by a seasonal stream (River Ole) whose watershed is cultivated arable land. The snails
form part of the macro-invertebrate population which burrow into the sediment around the
fringes of the reservoir. The levels of the following selected heavy metals: iron (Fe), zinc (Zn),
lead (Pb), chromium (Cr), arsenic (As), and cadmium (Cd) were determined in sediment, water
and flesh of the fresh water snails (L. libycus and H. accrensis). Six replicates of samples
(sediment, water and flesh of fresh water snails ) were randomly collected from the reservoir,
digested and the heavy metals concentrations were measured using atomic absorption
spectrophotometer, Buck 200 model. The values obtained were subjected to multivariate
analyses using General Linear Model. The mean values of Fe in the samples ranged from 0.61
to 189.39 ppm; Zn ranged from 0.47 to 91.01 ppm; Pb ranged from 0.004 to 0.027; Cr ranged
from 0.003 to 0.04ppm; As ranged from 0.001 to 0.012ppm; and Cd ranged from 0.0002 to
0.018ppm. ). There were significant differences (P< 0.05) between the level of metals in the
sediment, water and flesh of the snail samples, with the sediment having the highest
concentration. The concentrations of As and Cd were not significantly different (p>0.05) in the
samples. There was a strong relationship between the sediment concentration and the flesh
of the snails thus indicating absorption by the snails probably because they burrow and live in
the sediment. It can be concluded thatthe sediment is a sink for heavy metals from which the
snails absorbs the heavy metals.
58
Influence of pH and Dissolved Organic Carbon Concentration on Uranium Toxicity to
Daphnia Magna: Implications for Acid Mine Drainage Treatment and Catchment
Protective Water Quality Standards
S.K. Kalule, USK Consulting / Land Remediation Pollution Control; S.J. Klaine, Clemson
University / Institute of Environmental Toxicology CUENTOX
The influence of pH and dissolve organic carbon (DOC) on the toxicity of uranium to D.
magna was assessed using a full factorial experimental design. Exposures were conducted in
moderately hard, reconstituted water varyingpH (6 - 9.5), and DOC (0 - 10 mg/L). Organisms
were exposed to a range of U(VI) concentrations ranging from (1.375 – 11.0 mg/L). Results
revealed that DOC and pH had significant effects on uranium toxicity. In general, an increase
in pH and DOC resulted in a linear increase of LC50 values. Toxicity was significantly less in
tests with 10 mg/L DOC, relative to tests with 0 – 5 mg/L DOC. Tests also revealed that DOC
concentration was the most significant factor in influencing effects of Uranium toxicity (p =
0.0129) as compared to pH (p = 0.0420). Speciation predictions of Uranium in moderately hard
water performed using Visual Minteq explained some of these results; model output
accounted for reduction in toxicity due to complexing of uranyl species, such UO2+2,
UO2OH+ and other positively charged species by DOC. These results could be used to predict
concentration of DOC and pH that would significantly reduce toxicity in a system. Further this
research can become a first simple tool for establishing biotic ligand model derived
catchment protective water quality standards.
59
Metals and metalloids in muscle tissue and eggs of Nile crocodiles from the Kruger
National Park, South Africa
M. Du Preez, North West University / Zoology; D. Govender, SANParks; H. Bouwman, NorthWest University / Unit for Environmental Sciences and Management
There is very little data on metals and metalloids in wild Nile crocodile tissues and eggs
available. The South African National Parks (SANParks) has a programme to assess the health
of wild crocodiles in the KNP. Six major rivers run through the KNP (Smith, 2013), each draining
large catchments with different anthropogenic and natural sources of minerals and
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contaminants (Fig. 1A). We collected Nile crocodile muscle tissue and eggs for analyses of
pollutants from various regions and rivers in the KNP, as well as eggs from a nearby crocodile
farm. ICP-MS was used to analyse for metals and metalloids. Muscle tissues showed distinctive
differences in metal and metalloid profiles between different catchments. Comparisons with
previous data showed a general decline in concentrations, although mercury remains a
concern. Egg contents and egg shells, similarly, also showed source differences. If the profiles
between egg contents and eggshells have the same composition, then it would be less
destructive to collect and analyse hatched eggshells rather than unhatched eggs. However,
there was little correspondence, using a Mantell test, suggesting that whole eggs need to be
collected.
60
Seasonal variations in metal concentrations in sediment and biota samples from the
Berg River Catchment, South Africa
V. Somerset, Council for Scientific and Industrial Research / NRE; B. Silwana, SensorLab
Department of Chemistry; C. Van der Horst, University of The Western Cape / SensorLab
Department of Chemistry; C. Walters, CSIR / Natural Resources and the Environment; E.
Iwuoha, UWC
Sediments are known to form a vital and integral part of the aquatic environment. With the
close association with the overlying water in the aquatic ecosystem, research has indicated
that sediments act as a potential sink for various pollutants. Pollutants settle with particulate
matter from the water column onto sediment, thereby allowing hazardous and toxic metals to
accumulate in sediments that can be extremely harmful for the aquatic environment [1]. The
emission of heavy metals from wastewater effluent discharges and other industrial activities
in the South African environment has been receiving considerable attention, due to the
potential threat to human health and the environment. These metals have the potential to
accumulate in sediment and biota, posing a serious threat to aquatic ecosystem health. It is
further known that some of these elements are toxic to living organisms even at quite low
concentrations. Research has further shown that aquatic macro-invertebrates form an integral
part of the diet of freshwater fish and can be considered an important step in the aquatic food
chain, playing an important role in the trophic transfer of pollutants, e.g. trace metals [2-4].
The present study considered the bioaccumulation of trace metals such as cadmium (Cd), lead
(Pb), copper (Cu) and chromium (Cr) in freshwater invertebrates. Results have shown that the
metal concentrations were considerably higher in the sediment than in the water, whereas the
benthic invertebrates showed differences in the heavy metal concentrations, taxon richness,
number density and biodiversity for the different sampling sites evaluated in the Berg River,
Western Cape Province, South Africa.
61
Trace metals in two mussel species Mytilus galloprovincialis and Perna perna on the
south coast of South Africa
R. Toefy, C. Sparks, Cape Peninsula University of Technology / Biodiversity and Conservation
Witsands, on the south coast of South Africa, is a popular seaside destination close to the
Breede River, the effect of increasing human activity in this area is unknown. Mussels are
commonly used as indicators of pollution in the environment, however the historical data
from the musselwatch programme of South Africa has not always identified which species of
mussel was used. Therefore, sampling of Perna perna (brown mussel)and Mytilus
galloprovincialis (Mediterranean mussel), sediment and water took place at three sites,
Witsands, Infanta and Witsands harbour in August 2013 and February 2014 to determine
whether these two species accumulated trace metals differently and whether temporal
differences occur. The brown mussel was absent from the harbor. Almost all of the trace
metals in the sediment and water samples of the Witsands harbour were higher than the
other two sites. The concentration of trace metals in the mediterranean mussel tissue was
found to be generally higher than that of the brown mussel. However, some metals were
higher in the brown mussel, indicating that these mussel species differ in their accumulation
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of different metals. The temporal differences were not marked. Implications for monitoring are
therefore that, one species should be decided on for collection in order to standardize results
and make them comparable.
62
Effect of Curtisia dentata stem bark extracts on and antibiotic resistance profile of
Acinetobacter spp. isolated from waste- and river water samples
M. James, University / Biotechnology
High level of antibiotic resistance among Acinetobacter spp. has been a cause for concern.
Multi-drug resistance, verotoxin-production and susceptibility of Acinetobacter spp. isolated
from some water samples to crude stem bark extracts of Curtisia dentata was investigated.
Sixty twowater samples were cultured in Baumann’s enrichment medium (BEM) and Leeds
Acinetobacter Medium (LAM) and isolates identified using the Rapid NF plus test reagent. Of
41 isolates of Acinetobacter spp. obtained, 6 (14.63%) of A. haemolyticus isolates were
verotoxin producers and none of the A. lwoffii isolates obtained produced verotoxins Multidrug resistance index (MDRI) values of isolates ranged between 7-33.00% with 10 (24.39%) of
the isolates resistant to 3 or more classes of the antibiotics investigated. C. dentata stem bark
extracts demonstratedlow MIC values of 150-2000 µg/ml. The plant contained saponins,
tannins, glycosides, anthraquinones, flavonoids, steroids and phenols. Further surveillance of
more water bodies and other environments and proactive control measures to curtail possible
contamination of food and drinking water sources needs to be taken. Purification of C. dentata
phytoconstituents, toxicological as well as in vivo studies for their antimicrobial potentials
against pathogenic bacteria, should be carried out with a view to utilizing the plant in
developing novel antibiotic substances. Key words: Acinetobacter spp., Baumann’s
enrichment medium, Curtisia dentata multi-drug resistance, plant extracts, verotoxins.
63
Glue sniffing in Lome (Togo): investigation and toxicological study on wistar rats
A. DIALLO, University of Lome / Toxicology; B. Pierre, University of Lome / Department of
Toxicology; L. Povi, University oLome / Department of Animal Physiology; E. Kwashie,
University of Lome / Department of Animal Physiology; M. Christian, CHU de Limoges /
Toxicologie Analytique Environnementale et de Santé au travail; C. Edmond, Department of
Toxicology, Laboratory of Toxicology and Applied Hygiene / University Victor Segalen
Bordeaux; G. Messanvi, University of Lome / Departement of Animal Physiology
Objectives: The volatile substances abuse (VSA) is considered as one of the most dangerous
forms of drug abuse leading to serious accidents and fatalities. This study aims to assess the
extent and dangers of the sniffing of ‘’ Diamond ‘’ glue, used by the vulcanizer to paste the cars
tires; Methods: The first phase of the study involved an investigation. This study took place
from 9 to 21 June 2014 with the vulcanizer of the district I of Lome. The toxicological study
was then conducted. The exhibition to the glue was made, on female Wistar rats, by inhalation
in a 1L capacity jar for a period of 5 minutes at doses of 320 mg/m3 and 640 mg/m3. The
observation of rats, the driving test, the tail flick test and study subchronic 28 days were
carried out. Finally, toxicological analysis of ‘’ Diamond ‘’ glue was performed by GC-HS-MS.
Results: One hundred subjects participated in the survey with an average age of 37.3 years.
The glue tube cost 2 $ (91%). Street vendors were identified as glue sniffers (80.95%). The
most cited reason for the inhalation was the tailism (79.76%). The presumed effect was to feel
stronger (76.19%). Around 84.52% were eyewitness of glue sniffing. The most mentioned
operation mode was the ‘’sniffing ‘’ (80.95%). On wistar rat, ‘‘Diamond’’ glue increased
significantly recovery test balance time and the time keeping the tail in warm water. After 28
days of exposure, ‘‘Diamond’’ glue reduced significantly the sensitivity to pain. In 28 days
subchronic toxicity, ‘‘Diamond’’ glue increased significantly (p?0.001) the relative weight of the
spleen, the AST (p?0.001) and ALT (p?0.001). ‘‘Diamond’’ glue induced also a normocytic
normochromic anemia associated with thrombocytosis. The analysis of the ‘‘Diamond’’ glue
has showed a high amount of toluene (65%) and a lesser proportion of dimethyl cyclohexane
and ethyl acetate. Traces of benzene, ethylbenzene and xylene are also noted. Conclusion:
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The results of our study have shown that the abuse use of ‘’Diamond ‘’ glue is a practice that is
spreading in Lome. Its toxicological study showed that this glue is a CNS depressant; and its
use involves risk (tolerance, hepatotoxicity and hemolytic syndrome). These effects can be
explained mainly by the toluene in the presence of the glue. Addiction especially that which is
done with substances volatile must therefore be carefully controlled.
64
Perception of Health Risks Associated with Charcoal Production among Charcoal
Workers in Ogun and Oyo States, Nigeria.
O.O. Olanrewaju, University of Agriculture / Dept of Environmental Management and
Toxicology; G. Ana, University of Ibadan Nigeria / Department of Environmental Health
Sciences
More than 2.4 billion people around the world in the rural community depend on biomass
fuel for cooking and processing of harvested farm produce. The use of charcoal and other
biomass has been on the increase but there are limited studies in Nigeria on associated health
effects. The purpose of the present study is to assess knowledge, occupational hazards and
health problems among charcoal workers. Two hundred and thirty eight participants received
an anonymous self-administered questionnaire from 24-selected settlements in Alabata and
Igbo-Ora of Ogun and Oyo States respectively. The age of respondents from the selected
settlements ranged from 10 to 78 years with an average age of 30.53 ± 12.53 years. The Tiv
tribe were the dominant group involved in charcoal production with 156 (65.6%) followed by
Yoruba, Cotonou and Hausa with 17.2%, 8.8% and 4.2%. Approximately 57% of the
respondents were previously full time farmers while 12.4%, 10.2% and 15.7% were artisans,
business men and women and unemployed. The most commonly used tree for charcoal
production are Apepe (21.1%), Ayan (15.0%), Iyaa (11.6%), Orin (11%), Eri (9.1%), Dogonyaro
(5.3%), Odofun (3.3%), Ajasasa and Apapo (2.0%). On perception of hazards exposure during
pyrolysis, heat was rated highest at 30.3 % by the respondents followed by particulate matter,
gases and burnt sustained during pyrolysis on the kiln during pyrolysis at 29.3%, 22.2%, and
18.3%, respectively. Common ailment during charcoal production shows that eye irritation,
eye tearing, dry throat, headache, body ache, sneezing, difficulty in breathing, cough and
catarrh are most frequently reported by the respondents as they were well rated above 40%
by all the respondents. Charcoal/wood fuel is the dominant cooking fuel in these areas and
has shown to be means of sustainability of the rural dwellers with attendants’ environmental
impact.
65
Assessment of Polycyclic Aromatic Hydrocarbons Levels in Water and Soil Samples from
BiomassDriven Cottage Industries in Benin City
E. Ogbomida, National Centre for Energy and Environment / Ecotoxicology and Environmental
Forensics; O. Biose, C.N. Emeribe, I.P. Fasipe, M. Isiekwe, National Centre for Energy and
Environment; I. Aganmwonyi, National Centre for Energy and Environment / Ecotoxicology
and Environmental Forensics
Biomass cottage industries such as saw mills and oil mills are very popular in the developing
countries. The operation of these industries relies heavily on forestry resources. The process of
utilization of these resources leads to the release of polycyclic aromatic hydrocarbons (PAHs)
into the environment. PAHs are known to be hazardous to human health and may cause
cancer. The aim of this study is to assess the concentration of PAHs in water and soil samples
collected from biomass driven cottage industries in Benin City, Edo State. In this study,
samples were collected from sawmills and oil mills in Obazuwa, Ologbo, Iyowa, Uselu, Isiohor,
Upper Sokponoba, Adolor and ugbogiobo. Samples were analyzed for 16 PAHs, using gas
chromatography-flame ionization detector (GC-FID) after solid phase extraction. The total
PAHs (?16 PAHs) concentration from Obazuwa, Ologbo, Iyowa and Uselu sawmill locations
were 858.00, 892.00, 782.00 and 861.00µg/kg in soil samples, while in water samples 1.183,
2.374, 2.265 and 2.841µg/L were recorded. Also soil samples collected from Isiohor, Upper
Sokponoba, Adolor and Ugbogiobo of Oil mill locations recorded a total PAHs concentration

51

ABS TRA CTS
of 744.00, 828.00, 1,130.075 and 1166.00µg/kg, while 2.236, 2.442, 1.739 and 1.246µg/L were
recorded in water samples. This study found that the soil samples from both sawmills and oil
mills had significantly higher ?16 PAHs concentration compared to water samples. The
concentration of Benzo (a) Pyrene (BaP), a molecular marker of PAHs pollution was below the
WHO recommended guideline value the ?16 PAHs was higher than the Nigerian Drinking
Water Standard maximum permitted level. This suggests significant risk of cancer to the
people of this environment.
66
Elemental Composition and Toxicological Evaluation of Processed Solid Mineral Dust in
Exposed Food Crop
D.I. Olorunfemi, University of Benin, Benin City, Nigeria / Department of Environmental
Management and Toxicology; M.O. Akharame, University of Benin Benin City Nigeria /
Department of Enviromental Management and Toxicology
Dust emanating from solid mineral processing factories could cause detrimental effects on
unprotected biological organisms. In this study, solid mineral dusts obtained from a
processing factory in Ikpeshi community in Midwestern Nigeria were subjected to elemental
analysis using standard methods. The concentration of heavy metals in onion bulbs exposed
to the dusts in the factory for different time intervals were evaluated. Values obtained from
the atomic absorption spectrophotometry of the dust samples showed that the concentration
of most of the heavy metals exceeded limits set by national (NESREA) and international
(USEPA) regulatory bodies for discharge into the environment. The results obtained for the
concentration of heavy metals analysed at two week intervals in the exposed plant
biomonitor for eight weeks showed increasing amounts with increase in exposure time. The
present study has shown that there is a high level of environmental pollution and potential
health risk on unprotected factory workers on prolonged exposure to the dust particles.
67
EFFECT OF HERBICIDE (PENDANT) CONCENTRATION ON ARACHIS NODULAR RHIZOBIAL
MICROBIOTA VIABILITY
M. James, University / Biotechnology
Increasing excessive application herbicides in farming results to accumulation of the
chemicals to toxic levels in the soil resulting in harmful effects to microorganisms, plants,
wildlife and man. This study investigated the effect of various concentrations of the herbicide
pendant on Arachis nodular rhizobial microbiota viability. Soil samples (1.5 kg) in different
pouches were treated with different concentrations [x 0.5 %, x 1.0 % (recommended dilution),
x 1.5 %, x 2.0 % and x 2.5 % v/v] of the herbicide and population of rhizobia in the root
nodules of Arachis hypogea using Most Probable Number (MPN/ml). Rhizobium
leguminosarum from crushed A. hypogea nodules was isolated on Rhizobium selective
medium. A. hypogea seed germination commenced after 3 days of planting for the
recommended (x 1.0 % v/v) as well as other lower herbicide concentrations (x 0.5 % and x 1.5
% v/v) and for the control (without herbicide), but for pouches containing higher herbicide
concentrations (x 2. 0 and x 2.5 %), germination commenced only after 5 days. While there
was normal growth of Arachis hypogea treated with lower herbicide concentrations, there was
stuntedness and discoloration in the leaves for seedlings treated with higher herbicide
concentrations. Also, rhizobial population of the root nodules decreased with increased
herbicide concentration in the order; control (4600 MPN/ml) > recommended (2100 MPN/ml)
> higher concentration (200-360 MPN/ml). Strict regulation on the use of herbicide and
adequate training of workers and farmers for effective and safe use of the herbicide is
necessary.
68
Use of Nano iron Particles, Akaganeite (β-FeOOH) for Catalytic Remediation of
4-Chlorophenol
O. Fatoki, Cape Peninsula University of Technology / Chemistry; O. Oputu, Cape Peninsula
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University of Technology / Analytic Chemistry; M. Chowdhury, Cape Peninsula University of
Technology / Chemical Engeneering; K. Nyamayaro, V. Fester, Cape Peninsula University of
Technology / Chemical Engineering
Phenols are classified priority pollutants and endocrine disruptors. Initial study of water
systems in Cape Town indicated their presence in potable waters and in some fresh- and
wastewaters. Their presence in potable wasters indicated current problems in the city’s water
treatment processes in removing these compounds because of their recalcitrant nature. The
use of nano iron, Akaganeite for possible environmental remediation of 4-chlorophenol was
investigated. The catalytic properties of hydrothermally synthesised ultra-small β-FeOOH
nanorods in the ozonation degradation of 4-Chlorophenol (4-CP) is reported. The techniques
of XRD, TEM, EDS, SAED, FTIR and BET were used to characterise the prepared nano rods.
Interaction between O3 – β-FeOOH was shown by FTIR results and was attributed to the high
surface Lewis-acid sites of the ultra-small β-FeOOH nanorods. The catalytic properties of the
material during ozonation were found to be pronounced at lower initial pH of 3.5. Two stage
first order kinetics was applied to describe the kinetic behaviour of the nanorods at low pH.
The first stage of catalytic ozonation was attributed to the heterogeneous surface breakdown
of O3 by β-FeOOH, while the second stage was attributed to homogeneous catalysis initiated
by reductive dissolution of β-FeOOH at low pH.
69
Reduction of Ammonia from wastewater effluents Using Applied Nanotechnolgy
W.N. Ilunga, Biocatalysis & Technical Biology Research Group CPUT / Chemical Engineering
BTB
Currently in South Africa, many wastewater resources are polluted by anthropogenic sources,
including household, agricultural waste and industrial processes. Though several conventional
wastewater treatment techniques (among others, physical decantation, chemical oxidation,
and disinfection) have been applied to remove contaminants, there are still some limitations,
in particular for the removal of chemicals such as ammonia. It has been noticed that the level
of ammonia of the effluents treated was comparatively higher (277mg/L) than what is
required according to the South Africa National Standards of Wastewater before being
discharged into the environment (10mg/L). Public concern over the environmental impact of
wastewater pollution has increased. To address this issue, experiments were carried out over a
Jar Tester on sequential velocities (rapid mixing at 150rpm for 1min and slow mixing at 20rpm
for 20min) using activated clay (bentonite) in the attempt to remove ammonia from the
wastewater effluent. The natural clay was activated with 5 M sulphuric acid and amalgamated
with Zero Valent Iron Nanoparticles (ZVINPs) in a mass ratio of 99:1. The physico chemically
modified clay samples were characterized using X-ray fluorescence to have an idea about the
mineralogical aspect of the coagulant before and after activation, and Brunner-Emmet-Teller
(BET) method for surface area. The optimum dosage of coagulant to treat 1L of wastewater
effluents was 61.6mg and the concentration of ammonia in the final product was about
8.71mg/L, approximately a reduction of 97%. All parameters, such as pH, conductivity
complied with the Department of Water Affairs, Hence, not only effective, but also ecologically
acceptable.
70
Measuring the effect of co-composting oil sludge with pig, cow, horse and poultry
manures on the degradation in selected Polycyclic Aromatic Hydrocarbons
concentrations
O. Ubani, University of South Africa / Environmental Sciences; H.I. Atagana, University of South
Africa / GRADUATE STUDIES; M.S. Thantsha, University of Pretoria / Department of
Microbiology and Plant Pathology
Components of oil sludge (PAHs) are known cytotoxic, mutagenic and potentially
carcinogenic compounds also bacteria and fungi have been found to degrade PAHs to
innocuous compounds. This study is aimed at measuring the effect of pig, cow, horse and
poultry manures on the degradation in selected PAHs present in oil sludge. Soil spiked with oil
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sludge was co-composted differently with each manure in a ratio of 2:1 (w/w) spiked soil:
manure and wood-chips in a ratio of 2:1 (w/v) spiked soil: wood-chips. Control was set up
similar as the one above but without manure. The mixtures were incubated for 10 months at
room temperature. Compost piles were turned weekly and moisture level was maintained at
between 50% and 70%. Moisture level, pH, temperature, CO2 evolution and oxygen
consumption were measured monthly and the ash content at the end of experimentation.
Highest temperature reached was 27.5OC in all compost heaps, pH ranged from 5.5 to 7.8 and
CO2 evolution was highest in poultry manure at 18.78µg/dwt/day. Microbial growth and
activities were enhanced, bacteria identified were Bacillus, Arthrobacter and Staphylococcus
species. Percentage reduction in PAHs was measured using automated soxhlet extractor with
Dichloromethane coupled with gas chromatography/mass spectrometry (GC/MS). Results
from PAH measurements showed reduction between 77% and 99%. Co-composting of spiked
soils with animal manures enhanced the reduction in PAHs. Keywords: Bioremediation, Cocomposting, Oil refinery sludge, PAHs, Animal manures.
71
Isothermic and Kinetic modeling of Batch Biosorption Studies using Bambara
Groundnut Husk (Vigna Subterranean) in the Treatment of Wastewater
S.V. Tatah, Federal University of Wukari / Biochemestry; O. Otitoju, federal University Wukari /
Department of Biochemistry; I.N. Onwurah, University of Nigeria / Biochemistry
The global need to clean-up heavy metal contaminated environment cannot be over
emphasized. In this study, the biosorption potential of Bambara Groundnut Husk (BGH) with
respect to Cd(II) and Pb(II) ions, was studied in order to consider its possible application in the
treatment of heavy metal contaminated wastewater. Functional group elucidation was done
using Fourier Transmitter Infrared (FTIR) spectrometer. The samples were prepared by diluting
the biosorbent to 5% KBr and cast into disks for analysis. Similarly, scanning electron
microscopy (SEM) was carried out to examine the morphology of the biosorbent.
Characterization of the treated biomass was done before and after biosorption. The results of
the FTIR spectra showed that there were participation of carbonyl, carboxylic and hydroxyl
groups of BGH as major sites for the binding of Cd(II) and Pb(II) ions during biosorption. SEM
analysis also revealed the porosity of the biosorbent. Equilibrium batch experimental
parameters significantly (p?0.05) influence the overall biosorption process. However, the
equilibrium isotherm modeling of data obtained was best fitted to the Langmuir model than
the other isotherm models base on the R2 values of 0.997 and 0.910 for Cd(II) and Pb(II) ions
respectively. The monolayer sorption capacity (qe) of Cd (II) was found to be 6.944 mg/g while
that of Pb(II) was 13.51 mg/g. The separation factor (RL) was between zero and one (0< RL< 1)
indicating a favourable biosorption experiment. The low apparent energy of biosorption (L)
values, suggests that the biosorption process was largely due to physiosorption mechanism.
Kinetic modelling result followed the pseudo-second order model providing the best fit to the
experimental data due to the high linear regression values (R2) obtained and the closeness of
the calculated sorption capacity (qcal) to the experimental sorption capacity (qex). In
conclusion, the study generally shows that bambara groundnut husk (BGH) is a potential low
cost and efficient biosorbent that could be explore for the remediation of heavy metal
contaminated industrial wastewater.
72
Closing remarks
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Poster Presentations
P01
ECOTOXICOLOGICAL IMPLICATIONS OF PESTICIDE CONTAMINATION IN SOME RIVERS IN
EDO STATE. NIGERIA.
O. Ogbeide, University of Benin / Environmental Management and Toxicology; L.I. Ezemonye,
University of Benin / Animal and Environmental Biology; I. Tongo, University of Benin / Dept of
Animal and Environmental Biology
The extent of pesticide contamination in Illushi, Ogbesse and Owan Rivers in Edo State ,
Nigeria was assessed using several surface water and sediments samples collected from each
river system. This evaluation was done to determine the ecological risk of pesticides concentrations. A total of sixteen pesticides were analyzed using gas chromatography (GC) equipped
with electron capture detector (ECD). Results showed that total concentration of pesticide
residues ranged from 2.57 -3.59µg/l (water) and 17.50 - 19.23µg/gdw (sediment). Sediment
samples had significantly high pesticide residual concentrations while the most dominant
pesticide in all the stations and matrices was Benzenehexachloride. Ecological risk assessment
using the risk quotient and sediment quality guidelines indicated potential risk to fresh water
organisms upon exposure to contaminated environmental media from Illushi, Ogbesse and
Owan Rivers. Observations made from this study calls for an improvement in regulations
governing pesticide use and also for a continual monitoring of our water systems.
P02
Does sex and size influence metal concentrations in mussel species Mytilus galloprovincialis and Perna perna in False Bay, Cape Town?
L. Briant, R. Toefy, C. Sparks, Cape Peninsula University of Technology / Biodiversity and
Conservation
Mussels have been identified as reliable biomonitors because they accumulate and absorb
metals from their environment into their tissues and shell. Previous studies have yielded
conflicting results on whether the sex and size of mussels influence the accumulation of
metals and the aim of this study was to determine whether sex and size influences metal
accumulation in Mytilus galloprovincialis and Perna perna. Sampling occurred during autumn
2015 at four sites along the False Bay coast; namely at Gordon’s Bay, Kalk Bay, Klippies Bay and
Miller’s Point. Temperature, dissolved oxygen (DO), conductivity, salinity, pH and total
dissolved solids (TDS) were measured. Five water and sediment samples, respectively, were
collected per site for metal analysis. 60 Mussels of two size classes: small (30-40mm) and large
(50-75mm) were collected per site. Mytilus galloprovincialis were collected at Klippies Bay and
Kalk Bay while Perna perna were collected at Gordon’s Bay and Miller’s Point. Sediment, water
and mussel tissue were digested and analysed for the concentrations of Al, Mn, Fe, Cu, Zn, Cd,
Co and Pb using the ICP-MS. Preliminary results of this project will be presented. This research
could have implications for monitoring metal contamination in the region as differences in
sex and size could influence the methods used in the Mussel Watch programme in South
Africa as well as contribute to new knowledge about metal bioaccumulation in mussels in the
Western Cape.
P03
Analysis of trace metal accumulation in Klipfish species, which were taken from two
separate habitats
C. Sijaji, R. Toefy, C. Sparks, Cape Peninsula University of Technology / Biodiversity and
Conservation
Fish is one of the important sources of protein in countries that are found along the coast.
Coastal waters are usually contaminated by high levels of agricultural, urban and industrial
pollutants and these pollutants accumulate in the water column, sediments and in organisms
in the form of metals. Metals prevalent in the environment have the potential to bioaccumulate in organisms which increases further up the food chain. Essential and non-essential
metals are highly persistent as they have the ability to be toxic in living organisms. The aim of
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this study was to determine the levels of metals in rocky shore fish in False Bay, Cape Town.
Fish sampled were analysed for concentrations of metals using the ICP-MS. The results
suggested that metals accumulated in the fish sampled which could have deleterious
implication for the health of fish populations and ecosystem of the region.
P04
The influence of environmental parameters on rocky shore biodiversity in False Bay,
Cape Town
W. Manuel, C. Sparks, R. Toefy, Cape Peninsula University of Technology / Biodiversity and
Conservation
The intertidal border is a diverse and productive habitat with slow moving or sessile species,
making it an ideal habitat to survey for monitoring changes. Therefore, collecting data on
species distribution, community structure, abundance and biodiversity creates a useful
baseline for detecting potential changes. In addition, sudden change in biodiversity with
regards to slow and sessile organisms generally hints towards a problematic disturbance.
There are numerous causes for the differences in diversity in the intertidal environment and
the aim of this project was to determine how environmental factors influence diversity on six
rocky shores along the False Bay coast of Cape Town, namely, Klippies Bay, Gordons Bay,
Strand, Millers Point, Kalk Bay and St James. Randomly selected quadrats of 0.5 m x 0.5 m,
along a transect line, were used to determine the abundance, species richness and diversity
on each shore. Shore profiles and water parameters like temperature, dissolved oxygen (DO),
conductivity, salinity, pH and total dissolved solids (TDS) were measured. The level of wave
exposure, and human disturbance were noted. The Shannon wiener diversity index was used
to calculate diversity. Preliminary results of this project will be presented.
P05
Antioxidant responses in Mytilus galloprovincialis in Cape Town, South Africa
C. Sparks, Cape Peninsula University of Technology / Biodiversity and Conservation; J.
Marnewick, Cape Peninsula University of Technology / Oxidative Stress Research Centre; J.
Odendaal, Cape Peninsula University of Technology / Department of Environmental and
Occupational Studies; R.G. Snyman, Cape Peninsula University of Technology / Biodiversity
and Conservation
Cape Town is a very popular South African tourist destination that attracts large numbers of
international tourists. Although monitoring of the coast takes place, not much biomarker
research has been done in the area. Metal concentrations and antioxidant responses in Mytilus
galloprovincialis were determined from samples collected at Scarborough, Hout Bay, Green
Point, Milnerton and Bloubergstrand in Cape Town, South Africa in March 2011. Antioxidant
responses were determined based on antioxidant enzyme activity for catalase (CAT), superoxide dismutase (SOD) and reduced glutathione (GSH). Antioxidant capacity biomarkers were
determined using ferric reducing antioxidant power (FRAP) and oxygen radical absorbance
capacity assay (ORAC). The lipid peroxidation responses were determined by conjugated
dienes (CD) and thiobarbituric acid reactive substances (TBARS) to determine cellular
oxidative damage. The results indicated statistically different biomarker responses between
sites which could have been related to metal concentrations. Compared to international
standards, none of the sites sampled were considered polluted, but by using antioxidant
responses as biomarkers, a comparative level of stress, possibly induced by metal contamination, was illustrated for the sites sampled. Metal concentrations and antioxidant responses in
M. galloprovincialis suggested that antioxidant responses could be used as biomarkers of
toxicity in the region.
P06
Assessing the potential of cell lines as tools for the cytotoxicity testing of acid mine
drainage effluent from a coalmine.
O. Iji, J.G. Myburgh, L.J. McGaw, University of Pretoria / Department of Paraclinical Science
The present study focused on a water compartment impacted by acid mine effluent from a
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coalmine. The toxicity of the effluent was evaluated for in vitro cytotoxicity against mammalian (Vero) and fish (RTgill-W1) cell lines, while conducting a parallel physical and chemical
characterization of the stream. Metal analyses performed on the water samples showed
values that, in some cases, especially Al, Mn, Fe and sulphates, were much higher than the
maximum recommended values established () by South African legislation regarding effluent
in receiving streams. Two water collection points were selected in the characterization of the
impacted water column; one immediately following a wetland (U) and another downstream
(T) of the mixing zone where alkali is used to increase water pH to reduce acidity and
precipitate metals. Another unaffected site served as the reference site (Ref ). Acute toxicity
was measured as cell viability after exposure for 24h, 48h and 72h using a range of concentrations. Toxicity was observed with the U and T water samples against both cell lines, being
maximal at 72h with values at 23.9%, 20.5%, (MTT), 32.2%, 49,4% (NR) for Vero cell lines (U vs
T). IC50 values for RT gills-W1 cell lines were 8.4%, 7.19% (MTT) and 10,5%, 35.3% (NR) for (U vs
T) respectively, but no cytotoxicity was recorded for the water collected from the reference
site. IC50 values obtained were lower for the RTgillsW1 cells compared to Vero cell lines and
toxicity increased in relation to duration of exposure. The loss of cell viability resulting in
damage to cellular functions gives rise to concerns regarding the potential risks for aquatic
animals. The same holds for downstream end users exposed to point source discharges of the
untreated and treated effluent from the coal mine.
P07
Imposex incidence in gastropod species from coastal areas around Cape Town, South
Africa, after the TBT world ban
I. Castro, Universidade Federal de São Paulo / Instituto do Mar; R.G. Snyman, R. Toefy, C. Sparks,
Cape Peninsula University of Technology / Biodiversity and Conservation; J. Odendaal, Cape
Peninsula University of Technology / Department of Environmental and Occupational Studies;
O. Olatunji, Cape Peninsula University of Technology / Department of Chemistry
Tributyltin (TBT) is a toxic synthetic organic compound that has been released into the
environment mainly through antifouling paints used as protective coatings. Due to its
intensive use, TBT and its harmful environmental effects have been detected since the 1980’s
in coastal areas around the world, associated with ship traffic. As a result, a Convention
banning TBT-based antifouling paints was adopted in 2008 by the International Maritime
Organization (IMO). However, recent studies, mainly in developed countries, have detected
environmental TBT levels at sufficient concentrations to induce biological effects. One of the
most well-known effects of TBT contamination is imposex, the superimposition of male sexual
characters, such as a penis and a vas deferens, onto female gastropods. Imposex is a powerful
and specific biomarker, used worldwide to map tributyltin contamination in coastal environments. However, no imposex studies have been conducted in Sub-Saharan Africa after the
global TBT ban. High levels of TBT have recently been detected in and around Cape Town
Harbour, South Africa. For this study, up to 30 adult specimens of Burnupena cincta or Nucella
cingulata were collected at seven sampling sites, two at Granger Bay Marina (500 m from the
port of Cape Town), one at Kalk Bay Harbour and a third site was at Gordons Bay Marina. Three
sites served as control sites (Kogel Bay, Strand and Millers Point). Gender identification was
based on the presence or absence of sexual accessory glands (albumen, capsule and seminal
receptacle). The penis lengths and the presence of a vas deferens in females and males were
recorded at the same time. Imposex levels were assessed using the following indices: % of
imposex in females (I %), Relative Penis Length Index (RPLI) and Vas Deferens Sequence Index
(VDSI). High imposex incidence (I% = 100, RPLI = 86.3 and VDSI = 3.8) was detected in N.
cingulata at Granger Bay Marina. Similarly, imposex was found in B. cincta from Granger Bay
Marina (I% = 28.5, RPLI = 0.28 and VDSI = 0.28), Gordon´s Bay Marina (I% = 43.7, RPLI = 0.55
and VDSI = 0.46) and Kalk Bay Harbour (I% = 14.28, RPLI = 0.16 and VDSI = 0.15). These results
show that TBT is still present in Cape Town waters 7 years after the ban and that, as a result,
reproduction of local gastropods is being compromised. Additional studies should be
performed in the region to determine TBT levels in the environment, as well as the extent of
imposex prevalence in gastropods.
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P08
Metal induced changes in oxidative stress and antioxidant status in Ceratophyllum
demersum L. (coontail). (Poster)
J. Arnolds, Cape Peninsula University of Technology / Dept Environmental Health
Background: The sensitivity of plants to metals and the potential of plants to accumulate
these metals depend on an interrelated network of physiological and molecular mechanisms
such as: uptake and accumulation of metals through binding to extracellular exudates and
cell wall constituents, accumulation or modification of plant metabolism to allow adequate
functioning of metabolic pathways and rapid repair of damaged cell structures, accumulation
of osmolytes and osmoprotectants and induction of antioxidant enzymes, among others. In
this study, a combination of aluminium (Al), copper (Cu), iron (Fe) and zinc (Zn) toxicities were
studied in Ceratophyllum demersum L. in a greenhouse experiment under different metal
concentrations. Antioxidant content, capacity and certain oxidative stress parameters were
tested in metal exposed plantsover a five week period. Results: Significant decreases in total
polyphenol (TP) levels were caused in the experimental plants at metal treatment concentrations 0, 0.25 (T¼), 1.00 (T1) mg/L between weeks compared to the control. Increases in total
polyphenol levels were detected at treatments 1.00 and 2.00 mg/L in experimental plants.
Conjugated dienes (CDs) decreased significantly at weeks 1 to 5 compared to the baseline at
metal concentration 0.25 mg/L. Catalase (CAT) increased significantly in weeks compared to
the control in all the treatments except treatment T2 (2.00 mg/L). Lipid peroxidation (measured as thiobarbituric reactive substances (TBARS)) increased in at week 1 and decreased at
week 3 and 5 compared to the baseline in treatment 0.25 mg/L (T¼) and decreased at weeks
1,2,3 and 5 in treatment 0.50 mg/L (T½) which suggests that C. demersum L. can adjust to
oxidative stress imposed by the metals. Conclusion: The results presented in this work
suggest the involvement of oxidative stress in the toxicity of Al, Cu, Fe and Zn, but also slightly
different defense or adaptive strategies of coontail in response to the tested metals. Different
metal exposures disturbed the cellular redox status in C.demersum L. The four metals
considered, induced significant changes in the antioxidant defense system, including the
antioxidant enzyme activities. We have found that this macrophyte has a high tolerance to
different metal-induced oxidative stress and can survive under high concentrations of these
metals by adapting its antioxidant defense strategies.
P09
Oxidative stress as biomarker of poly cyclic hydrocarbon (PAHs) pollutants in Saccostrea
cucullata (Bivalvia, Osteridea) Persian Gulf
N. Asadi, Biology and Marine Biology
Abstract: Oxidative stress has been widely studied as biomarker of environmental pollution
certainly polycyclic aromatic hydrocarbons (PAHs). In this study, we assayed the activity level
of Catalase (CAT), Glutathion peroxidase (GPX), Glutathion-S-transferase (GST) and lipid
peroxidation (LPX) as oxidative stress criteria in whole tissue of rock oyster, Saccostrea
cucullata, to study the seasonal variation of these biochemical factors against PAHs pollutants.
For this, the concentration of PAHs was analyzed in body of species in three station and two
seasons (winter and summer) along the Iranian coast of Persian Gulf. The flactuation of PAH
levels showed that the maximum content of the contaminant is detectable in summer which
was in compatible with the activity of CAT and GPX in the same season. By contrast, the
maximum activity of GST was acquired in winter opposite to accumulation pattern of PAHs.
The following shifts of GST were significantly relevant to LPX changes which imply the
enzyme play a protective role against the adverse effects of PAHs. However, these findings
indicated that CAT and GPX have a high correlation with PAH levels; consequently, both of the
biochemical factors could be counted as useful biomarkers of PAHs pollution in environmental risk assessment.
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P10
Production and characterisation of monoclonal antibodies against Potamonautes
perlatus vitellogenin
D. Schoeman, Medical Bioscience; E.J. Pool, University of The Western Cape
Environmental levels of anthropogenic pollutants, such as endocrine disrupting chemicals
(EDCs), are an increasing health concern. EDCs bio-accumulate in organisms where they are
able to interfere with the activity, transport, and metabolism of endogenous hormones.
Vitellogenin (VTG), a female-specific precursor to the egg yolk protein vitellin (Vn), is produced in response to endogenous oestrogens and an established biomarker for oestrogenic
EDC exposure in certain vertebrate models. The VTG gene is present in males, but silent.
Despite occupying a large number of aquatic habitats and constituting approximately 95% of
all living organisms, crustaceans have received very little attention regarding endocrine
disruption. Potamonautes perlatus belongs to one of the most widely distributed genera of
freshwater crabs in Africa, and is widespread in South Africa. Monoclonal antibodies were
produced against Vn purified from ovaries of vitellogenic P. perlatus females. The antibodies
were able to recognise the native form of both VTG and also Vn. The anti-Vn monoclonal
antibodies were used to screen haemolymph samples for VTG using Western Blots. Data
obtained was confirmed using lipid staining (Oil Red O) and lectin blotting (Concanavalin A)
for VTG. The antibody reacted only with VTG in female haemolymph and Vn in the ovaries, but
no VTG was detected in male haemolymph, consistent with previous findings. These results
confirm the specificity of the antibody for both VTG and Vn. Due to the specificity of the
antibody, it can potentially be used in bio-assays to monitor the effects of oestrogenic
environmental pollutants on vitellogenin.
P11
The Combined effects of silver nanoparticles and temperature on antioxidant defences
in Potamonautes perlatus
C. Walters, P. Cheng, CSIR / Natural Resources and the Environment; C. Anderson, CSIR; E.J.
Pool, University of The Western Cape; V. Somerset, CSIR
Due to their widespread application, silver nanoparticles(AgNPs) have the potential for
entering surface waters from multiple sources thereby causing growing environmental and
health concerns. Antioxidant defences in the Cape River crab Potamanautes warreni were
investigates following expsouresto silver nanoparticles (AgNPs) and temperatures. To
investigate mechanisms of toxicity, crabs were exposed to AgNPs at nominal concentrations
from 0 µg/mL to 10 000 µg/mL to estimate the BMD50 (7 d). In a second experiment, crabs
were exposed to the AgNP BMD50 (7 d) at 5 temperature regimes (16, 18, 22, 26 and 28 °C). In
a third experiment, crabs were exposed to the AgNP BMD50 (7 d) (i.e. 782.77 µg/mL) obtained using the first experiment and the BMD50(25.37 °C) achieved during the second
experiment. Responses in Phase I and Phase II enzymes were investigated in the tissues (gills,
hepatopancreas, haemolymph, haemocytes and muscles) obtained from the third experiment showed anactivation of CYP450 enzymes and up-regulation in gills and haemocytes,
and activation of SOD, CAT and GST activities in the exposed group when compared to the
control group. Overall, our results show that the haemolymph was more susceptible to
oxidative stress originated by AgNPs and temperature stress, whereas the gills constitutes the
main storage organ for Ag. Based on the results obtained, it can be concluded that AgNPs and
temperature stress had an important effect of the levels of oxidative stress biomarkers in P.
perlatus.
P12
Concentrations of metals and metalloids in Loggerhead and Leatherback turtle eggs
from the KwaZulu-Natal coast, South Africa
M. Du Preez, North West University / Zoology; R. Nel, Nelson Mandela Metropolitan University
/ Department of Zoology; H. Bouwman, North-West University / Unit for Environmental
Sciences and Management
There is remarkably little data on concentrations of metals and metalloids in marine turtle
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eggs, although there is more data on blood and kidneys. As far as we are aware, there is no
published data on metals and metalloid concentrations in any marine turtle tissue or egg
from the Indian Ocean proper. We investigated the metal and metalloid composition of two
species. We collected 10 Loggerhead and 10 Leatherback turtle eggs from two beaches on the
KwaZulu-Natal coast of South Africa. The females laying their eggs here all feed in the Indian
Ocean. Two Leatherback eggs per nest were collected when eggs were laid. One egg each of
Loggerhead nests were collected from nests that were disturbed by predators, or addled eggs
from nests where hatching has occurred. Contents were homogenised and lyophilized, and
then analysed with ICP-MS for 30 metals and metalloids. Non-metric multidimensional Scaling
of relativised data was used to compare the composition profiles. The compositional profiles
overlapped to some extent. Loggerheads had a higher proportion of lead, while Leatherbacks
showed higher proportions of nickel, aluminium, cobalt, copper, iron and manganese. The
differences may be ascribed to different and overlapping feeding ranges and migratory
routes. Implications will be discussed.
P13
Antioxidant enzyme activity and DNA profile in two limicolous earthworms and freshwater snails from Ogun River, Nigeria as bioindication of heavy metal pollution
G.A. Dedeke, Federal University of Agriculture / Department of Pure and Applied Zoology; P.O.
Iwuchukwu; O. Oladosu; A.A. Aladesida,
The potential use of freshwater invertebrates as bioindicatior of heavy metal pollution is
becoming a tool for environmental monitoring. This study evaluated the antioxidant enzyme
activities and DNA profile in earthworms (Alma millsoni and Libyodrilus violaceus) and
freshwater snails (Pila ovata and Melanoides tuberculata) collected from Ogun River. Water and
soft tissues of the organisms were digested and analysed for heavy metals using Atomic
Absorption Spectrophotometry. Antioxidant enzyme activities in the tissues were assayed
using standard methods. DNA profile in the tissues of the organisms was determined using
randomly amplified polymorphic DNA fingerprinting polymerase chain reaction (RAPD-PCR).
Data obtained were subjected to analysis of variance and cluster analysis. Results showed that
Cd (0.035mg/L), Pb (0.10 mg/L), Cr (0.058 mg/L) and Cu (0.11 mg/L) in water exceeded WHO
limits. Zn concentration was significantly (p< 0.05) higher than other heavy metals in A.
millsoni (685.83±114.42 mg/kg), L. violaceus (1913.3±1098.7 mg/kg), P ovata (765±11.5mg/kg)
and M. tuberculata (328.67±36.95mg/kg). Superoxide dismutase activity in A. millsoni ranged
from 62.44 - 79.82 U/g tissues, in L. violaceus (60.26 -71.07U/g tissues), P. ovata (96.98-91.39
U/g tissues) and M. tuberculata (81.97-105.30 U/g tissues). RAPD-PCR revealed varying DNA
band patterns in both earthworms and freshwater snails collected at all sampling sites. The
study revealed that all test organisms elicited varying antioxidant enzymes activities and had
varied DNA profile in response to heavy metal exposure.
P14
Role Of Toxicity Monitoring In Water Resources Management Framework In South Africa
D. Odusanya, M. Mnisi, G. Cilliers, S. Jooste, T. Zokufa, Department of Water and Sanitation
South Africa is a semi-arid country with about 500 mm of rainfall per year, out of which 10% is
available as runoff. The pressure for development not only exhausts almost all available water
resources, but also exceeds their capacity for assimilating waste. Hence, the National Water
Act (Act 36 of 1998) requires the establishment of National Monitoring and Information
Systems. To comply with this requirement, the Department of Water and Sanitation is
currently redesigning and expanding the National Toxicity Monitoring Programme (NTMP).
The objective of this programme is to measure, assess and regularly report on the status and
trends of the nature and extent of potentially toxic substances and their effects on selected
organism in surface water resources. Because South Africa is a signatory to the Stockholm
convention, selected persistent organic pollutants (POPs) were monitored in water and
sediment along Jukskei river with Solid Phase Extraction (SPE), followed by Gas Chromatography-Mass Spectrometer (GC-MS). Furthermore, acute and chronic toxicity tests were developed and carried out using Vibrio fischeri, Selenastrum capricornutum, Zebra fish, Daphnia
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pulex, and Poecilia reticulata. To include the three main trophic levels namely, vertebrates
(fish), invertebrates (Daphnia) and plants (algae). Also, commercial toxicity field kit was used at
13 points along the Olifants river to identify toxicity hotspots for NTMP implementation. Most
organic pollutants were present at levels below the 1996 water quality guideline values, but
there are significant toxicity responses from the test organism. Also Five points were identified
as hotspots for NTMP implementation on Olifant River.
P15
Investigating the possibility of combined toxicity of Bt maize and Roundup herbicide on
non-target gastropods
K. Minnaar, North-West University / Zoology; H. Bouwman, North-West University / Unit for
Environmental Sciences and Management
Global climate change, increasing human populations, less workable land areas, and a growth
in resistant pests, places major stress on global food security. The success of crop production
therefore, relies on the correct application of inputs that will sustain the rising demand for
food. Globally, farmers have combined “new” technological advances such as genetically
modified (GM) crops, with the “old” practices of chemical herbicides and pesticides. The GM
insecticidal crops, such as Bt maize, are promoted as safe for the environment, due to a
theoretical reduction in chemical pesticides needed. However, the broad-leaf herbicide
Roundup is still widely and abundantly used. Numerous studies have indicated adverse effects
of both Bt maize, and Roundup, on non-target organisms present in the environment
surrounding agricultural activities. However, the current average yield lost per annum due to
insect pests is still estimated at 14%. This study aimed to determine the chronic effects of
combining Bt maize residues with Roundup, on the development, growth, and reproduction
of an indigenous fresh water snail, Bulinus tropicus. A static renewal protocol for toxicological
studies was used to expose one generation of snails from embryo until sexually maturity. They
were exposed to 50 cm2 of dried maize leaves, and/or 0.7 mg/L glyphosate, in 900 mL
synthetic freshwater. The results showed no clear indications of stimulation, or inhibition of
growth when B. tropicus was exposed to Bt maize. The treatments exposed to a conventional
maize line (non-GMO) had a significantly lower survival rate than those exposed to Bt maize,
indicating the possibility of other metabolites present in the water. The Bt-exposed treatments
did, however, have a significantly higher reproduction rate, suggesting a greater fitness
success to those exposed to the conventional maize leaves.
P16
Improved Ascorbic acid analysis using a bismuth-silver bimetallic nanosensor
C. Van der Horst, University of The Western Cape / Department of Chemistry; B. Silwana,
University of The Western Cape / Chemistry Department; E. Iwuoha, University of The Western
Cape / SensorLab Department of Chemistry; V. Somerset, CSIR
Ascorbic acid (AA), vitamin C, or 2-(1,2-dihydroxyethyl)-4.5-dihydroxyfuran-3-on is an essential
nutrient required by the body for the development and maintenance of scar tissue, blood
vessels, and cartilage. Vitamin C is also necessary for creating ATP, dopamine, peptide
hormones, and tyrosine. As a powerful antioxidant, vitamin C helps lessen oxidative stress to
the human body and is thought to lower cancer risk. It’s also enhances iron bioavailability,
strengthens and protects the immune system and is thought to help reduce cholesterol levels.
Vitamin C deficiency leads to the development of well-known syndrome called scurvy. It is
also used for the treatment of many disorders, including cancer, atherosclerosis, Alzheimer’s
disease, infertility as well as HIV infections. In the analysis of natural products, several
analytical methods such as chromatography, spectrophotometry, mass spectrometry and flow
injection have been frequently used, but due to their high cost Scientists have been developing new analytical alternatives. Voltammetric techniques emerged as a promising option due
to great sensibility, fastness and overall low cost. For the determination of AA, different
voltammetric methods have been proposed with various types of electrodes, but the
confidence and applicability of some of these electrodes decrease with repeated use, due to
adsorption of the products generated in the AA oxidation. In the literature for the determina-
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tion of AA using voltammetric techniques a large number of papers involve the use of
modified electrodes such as, carbon paste electrode, bismuth sulfide nanorod modified glassy
carbon electrode, polymers, NiO/graphene composite film modified electrode, etc. Van der
Horst et al. 2015 chemically synthesised bismuth-silver bimetallic nanoparticles for the
determination of platinum group metals in environmental samples. In this study we evaluate
the potential analytical applications of the Bi-AgNPs/GCE sensor for the determination of AA
within the submicromolar concentration range using differential pulse voltammetry (DPV).
P17
Current, temperature and conductivity relationships in the coastal waters of South
Atlantic Ocean, Nigeria
F.E. Asuquo, University of Calabar / Marine Chemistry Program Physical Oceanography
Department Faculty of Marine Sciences
The inter-relationships between current velocity (CV), sea surface temperature (SST) and
conductivity were studied in the coastal waters of South Atlantic Ocean, Nigeria using
Langrarian technique and conductivity/ temperature meter equipment. From an anchor
station 1000m offshore, several measurements of current velocity, SST and conductivity were
made at 30 mins interval daily for 3 months and the data obtained facilitated the assessment
of coastal circulation patterns, the variation in SST and conductivity along the coastline. At
spring tide, the current velocity had a haphazard pattern, the wind speed increased with tide
and the water temperature varied between 25 and 31oC, while conductivity was between
10.61 and 45.39 mS/cm. The CV ranged from 0.79 to 0.79m/s during neap tide, SST, 27.0 to
31.0oC and conductivity were between 8.96 and 43.48 mS/cm. There was no significant
relationship between LCV and temperature (r = 0.053, P > 0.05), no relationship between SST
and wind speed (r = 0.178, P > 0.001), and an inverse relationship (r = - 0.585, P < 0.05) existed
between conductivity and SST. Current-current and current-temperature interactions were
low during the period. The acquired data suggests the need for continuous monitoring of the
coastline for these variables and other oceanographic factors in order to establish spatiotemporal trends and data bank for reference purposes in relation to the excruciating impacts
associated with sea level rise and global climate change.
P18
Novel β-FeOOH/NiO composite material as potential catalyst for ozonation of organics
O. Oputu, Cape Peninsula University of Technology / Analytic Chemistry; M. Chowdhury, Cape
Peninsula University of Technology / Chemical Engeneering; K. NYAMAYARO, Cape Peninsula
University of Technology / Department of Chemistry; C. Francious, University of The Western
Cape / Electron Microscope Unit; V. Fester, Cape Peninsula University of Technology / Chemical
Engineering; O. Fatoki, Cape Peninsula University of Technology / Chemistry
Wastewater treatment technologies have become increasingly less effective in removing
several recalcitrant organic pollutants from municipal and industrial waters. As a result, the
prevalence of some of these EPA priority organic pollutants in surface and groundwater has
increased. Research has therefore focused on developing alternative water treatment
techniques or improving on existing methods for removal of pollutants in water. This study
reports the on novel synthesis of an organic linker mediated nano composite comprising of
β-FeOOH and NiO and its possible application to heterogeneous ozone catalysis. The synthesized composite material was characterized using XRD, FTIR, TEM. Elemental mapping of
single composite material under dark field scanning mode confirmed the presence of both Ni
and Fe in the composite. 4-chlorophenol (4-CP) was used as target molecule to evaluate the
catalytic activity. Above 5 % β-FeOOH loading on NiO, catalytic efficiency reduced. The
composite material was stable under acidic (pH 2.5) and alkaline (pH 10), with the resulting
solutions having no traces of Ni or Fe as evident from AAS measurements. Catalytic ozonation
removed 85 % of 4CP in 20 minutes compared to 47 % removed by ozonation alone. The
catalyst showed good recyclability as the catalytic activity of the material could be restored
after calcination. The catalytic activity of the composite was due to the higher generation of
OH? as shown by photoluminescence experiments. This novel composite material therefore
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shows as a future catalyst in water purification processes.
P19
Analysis of Acetaminophen in wastewater treatment plants in and around Cape Town
South Africa
A.P. Adeleye, cape peninsula university of technology bellville cape town / Chemistry; J.O.
Tijani, Chemistry FUT Minna; B.J. Ximba, Cape Peninsula University of Technology / Chemistry;
L.F. Petrik, University of the Western Cape South Africa / Chemistry Environmental and Nano
Science Group
South Africa has been classified as a water-stressed country. In other words,economic
development and population growth in South Africa have contributed to increasing water
demand.Consequently, water and sewage treatment plants for domestic and industrial
wastewater, progressively functioned under pressure.These wastewaters often contain several
chemicals from different phases of processing operations. As wastewater is released into
various treatment plants, the functionality and efficiency of these treatment plants to
accommodate major treatments are not considered for certain emerging contaminants. In this
study, the occurrence and removal of Acetaminophen at sewage treatment works and the
performance of different treatment process on Acetaminophen removal wasinvestigated.
Therefore, to achieve this aim, samples were taken at various stages of treatment from 4
different wastewater treatment plants. Samples where extracted using Solid phase extraction
method and analysed with LC/MS/MS. High influent Concentration which ranges from
27-175µg/L was detected, while effluent concentration ranges from ND-5 µg/L. To some
extent, the conventional sewage treatment processes were efficient to remove this compound
from wastewaters. Furthermore, the investigation of advance treatment process shows a
significant removal efficiency of Acetaminophen. Nonetheless, this may not be sufficient to
avoid protection to the aquatic environment.
P20
Electrochemical method development based on a graphene nanocomposite for
detection of platinum metals in roadside soil and dust samples
B. Silwana, SensorLab Department of Chemistry; C. Van der Horst, E. Iwuoha, University of The
Western Cape / SensorLab Department of Chemistry; V. Somerset, CSIR
Soil represents a matrix with inherent heterogeneity and variable mineral composition
leading to analytical complexity. An electrochemical method based on a graphene-antimony
impregnated nanocomposite for the detection of PGMs emitted from automotive catalytic
converters has been developed. Recent studies showed particles of Platinum Group Metals
(PGMs), primarily platinum, palladium and rhodium are released from automobile catalytic
converters and considered a relatively new group of anthropogenic pollutants. The concentrations of PGMs in river samples and roadside soils have been reported to be considerably
higher (typically μg/kg range) [1]. Few studies have been published that address bioavailability, mode of penetration into aquatic organisms, or the environmental fate of PGMs. In soil, the
mobility of platinum depends on the pH and redox potential, chloride concentrations of soil
water, and the chemical form of Pt in the primary rock. It is considered that PGMs will be
mobile in acidic soil water with high chloride content. These soil conditions increase availability of PGMs to plants [4]. The analytical application of adsorptive differential cathodic stripping
voltammetry and inductive coupled plasma mass spectroscopy (ICP-MS) methods to soil and
dust samples was considered in this work. Although the spectroscopy method proved
possible, the technique was limited from the standpoints of sensitivity, ease of operation, and
versatility. The voltammetric method proved to be a much more satisfactory method with
high sensitivity for PGMs analysis. The voltammetric method was applied and Pd(II), Pt(II) and
Rh(III) were successfully determined at concentrations as low as 0.01 µg kg-1 in both dust and
soil samples. [1]. Rauch et al. (2000). J. Anal. Atom. Spectrom. 15, 329–334. [2]. Sobrova et al.
(2012) Cent. Eur. J. Chem. 10(5): 1369-1382. [3]. International Programme on Chemical Safety.
Environmental Health Criteria 125: Platinum, World Health Organization Press: Geneva,
Switzerland, 1991. [4]. Gagnon et al. (2006).J. Envir. Sci. Health, A,41, 397–414.
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P21
Measurement of selected gaseous pollutants in ambient air in the vicinity of a Zimbabwean chemical industry
B. Opeolu, Cape Peninsula University of Technology / Faculty of Applied Sciences; J. Simbi,
Cape Peninsula University of Technology / Environmental And Occupational Studies; O.
Olatunji, Cape Peninsula University of Technology / Department of Chemistry
The integrity of natural air has been compromised due to the deposition of chemical,
biological and particulate substances from natural and anthropogenic sources. The ambient
baseline levels of many air contaminants in urban and industrial layouts of many African cities,
especially Zimbabwe have not been fully characterized. Information on levels of these
contaminants and their real time variability is therefore scarce and scanty. In this study, the
ambient air concentration levels of selected gaseous pollutants in the vicinity of a fertilizer
production facility in Zimbabwe were investigated. Nine sampling stations were systematically and randomly identified for the measurement of selected air pollutants (SO2, NO2, and
NH3) the fertilizer production factory to capture air quality data on all wind directions. The
electrochemical Drager Sensors which rely on electrochemical measuring transducer for
measuring concentration of gases under atmospheric conditions was used for the measurement of NH3, SO2, and NO2. The ambient air monitored was allowed to diffuse through a
membrane into the sensor liquid electrolytes, containing a sensing electrode, a counter
electrode, a reference electrode, and an electronic potentiostate-circuit which ensures
constant electrical voltage between the sensing electrode and the reference electrode. The
flow of electrons, generated by the reaction is proportional to the concentration of the
measured gas. The observed concentrations of NH3, SO2, and NO2 measured within and
around the study site were very variable. Levels of NH3 ranged between 0.36 - 7.36 ppm;
corresponding values for SO2 and NO2 were 0.02 - 84.61 ppm and 0.61 - 34.78 ppm respectively. These concentrations were significantly higher (p < 0.05) than measured (NH3; 0.01
- 0.05 ppm: SO2; 0.03 - 0.18 ppm: NO2; 0.17 - 1.30 ppm) at the control sampling station about
5 km from the industry. Isokinetic and dissipation of the measured gases, governed by the
processes of molecular diffusion and convection, confirmed a common pattern of distance
dissipation. Thus, the cloud concentrations of NH3, SO2, and NO2 within the facility were higher
than observed distances away from the fertilizer factory. The variability in the concentrations
of each parameter measured within the plant may be connected with hotspots such as the
ammonia loop, valve leakage areas as well as the prevailing meteorological conditions at the
time of measurement.
P22
Molecular biomarkers for monitoring heavy metal and heavy metal nanoparticle
toxicity
K.L. Lategan, University of The Western Cape / Medical Bioscience; E.J. Pool, University of The
Western Cape
Silver (Ag) is a naturally occurring precious metal and a known toxic heavy metal. Based on
the antimicrobial properties of Ag, silver nanoparticles (AgNPs) have also been introduced
into commercial products due to its superior antimicrobial properties in comparison to silver
micro- and macro-particles. Nanoparticles, in general, have superior reactivity characteristics,
mainly due to their higher surface to volume ratio. This factor has also been speculated to
result in higher toxicity of these smaller particles when compared to bulk reagents. Very few
studies have investigated the effects of nanoparticles on the immune system. The immunotoxicity of Ag ions and AgNPs were assessed using RAW 264.7 macrophage cell cultures by
monitoring; cell viability (WST-1), and inflammatory markers, namely; nitric oxide (NO) based
on the Greiss reaction and Interleukin 6 (IL-6) using a double antibody sandwich (DAS) ELISA.
Protective mechanisms employed by the cells during exposure to Ag ions and AgNPs were
also monitored. RAW 264.7 cell cultures were pre-exposed to the various metal concentrations
for 4hrs, and thereafter, incubated in the absence or presence of lipopolysaccharide (LPS). The
AgNPs and the control metal, potassium, exhibited no effect on all parameters monitored.
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Silver proved to be significantly (P< 0.001) cytotoxic at concentrations higher than 4μg/ml.
Silver also decreased the inflammatory biomarkers NO (IC50 ± 2.7μg/ml) and IL-6 (IC50 ± 2.8μg/
ml) in a dose dependent manner. Western blots for heat shock protein 70 (HSP70) (70kDa)
depicted that the RAW 264.7 cells synthesized this protective protein, along with glucose
related protein 75 (GRP75), which aids in the repair of misfolded proteins and cellular
detoxification against all the metals and controls. Cyclooxygenase- 2 (COX-2) western blots
depicted that cells exposed to metals and controls synthesized this protein, which increases
during inflammation and produces prostaglandins upon stimulation. The study shows that
silver ions have major effects on the parameters monitored while the nanoparticles and
potassium, in comparison, have little to no effects on the immune system.
P23
Removal mechanisms of polycyclic aromatic hydrocarbons from aqueous media using
activated carbon of Vitis vinifera leaf litter
A.A. Awe, CPUT / Chemistry; B. Opeolu, Cape Peninsula University of Technology / Faculty of
Applied Sciences; O. Fatoki, Cape Peninsula University of Technology / Chemistry; R.G.
Snyman, Cape Peninsula University of Technology / Biodiversity and Conservation; V. Jackson,
Cape Peninsula University of Technology / Consumer Science and Biotechnology
The freshwater ecosystems are currently under tremendous threats from pollutants constantly being released from anthropogenic activities. Among these pollutants are polycyclic
aromatic hydrocarbons (PAHs). PAHs are readily produced as they are by-products of incomplete combustion of fossil fuel/carbonaceous compounds and are widely used in various
manufacturing processes. PAHs are of concern mainly because of their pervasive and
persistent nature coupled with their carcinogenic, mutagenic, teratogenic and immuno-suppressive abilities. It is therefore imperative to develop sustainable technologies for the
remediation of PAH-contaminated resources. This study therefore explored the potential of
activated carbon produced form Vitis vinifera (grape) leaf litter for the remediation of some
PAHs. Dry grape leaf litter was handpicked at a vineyard at Stellenbosch Western Cape, South
Africa. The leaf litter was washed, dried, milled and sieved with a standard mesh to obtain
particle size of ≤ 25 mesh (≤ 707 microns). Sieved milled leaf litter was then impregnated with
chemical activating agent (H3PO4 /ZnCl2) at different biomass to activating agent ratios. The
slurry after impregnation was sonicated and oven dried overnight. Predetermined quantity of
the impregnated biomass was then carbonized at 600 oC for 1 h and N2 flow of 150 ml/min.
The charred biomass was subsequently weighed and percentage yield (41.63-58.40%)
determined. The activated carbons obtained were utilized in a semi-batch procedure to study
the effect of temperature and pH on PAH-adsorption in aqueous media. Experimental data
were subjected to adsorption isotherms and kinetic models for evaluation of adsorption
mechanisms.
P24
Assessment of surface water quality within the city of Cape Town using physicochemical
characterization and NSF water quality index
O. Oputu, Cape Peninsula University of Technology / Analytic Chemistry; J.T. BARUANI, Cape
Peninsula University of Technology / Chemistry
Surface water samples collected during the autumn, winter and spring period of 2014 within
the city of Cape Town, South Africa were analyzed for physicochemical properties to assess
temporal and spatial variations in water quality. Seasonal mean concentrations of PO43-, NO3-,
BOD and DO ranged from 0.84 -1.50 mg/L, 1.9 -5.7 mg/L, 4.3 – 8.9 mg O2/L and 4.5 – 9.2 mg
O2/L, respectively. Temporal water quality classified according to the National Sanitation
Foundation (NSF) water quality index showed that water quality was better during the rainy
winter season compared to autumn and spring. The influence of anthropogenic factors such
as water discharges from treatment plants, golf course run-offs and indiscriminate dumping
of refuse by informal local settlers were identified as possible reasons for the spatial variation
in water quality. Although, water dilutions occurred after these identified sampling points, the
final tributary leading to the ocean falls in the medium range quality classification. It is
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therefore, important to mitigate these pollution sources as they may pose threats to individuals that utilize such water resource for livelihood and/or other recreational use.
P25
Effects of anthropogenic activities on soil carbon storage and compactness in costal
plain soil of tropical urban area.
A.C. Udebuani, Federal University of Technology / Department of Biotechnology; P. Abara,
Federal University of Technology Owerri / Department of Biological Sciences; O. Otitoju,
federal University Wukari / Department of Biochemistry; E.C. Enekwu, fedeal university of
technology owerri / Biotechnology
Impact of anthropogenic activities in tropical urban soil was investigated using several key
soil physical and chemical properties, effects of different land use on bulk density and relative
bulk density. Results obtained showed the soil textural class to be sandy in all the land used
area. Moisture content and porosity were highest in the automobile servicing area. Bulk
density (1.50mg-1) and relative bulk density (0.82mg-1) were highest in soil samples from
commercial area. Automobile servicing area had the lowest soil pH (5.1), compared to other
land use areas, which had pH ranging from 6.2 – 7.5. The highest value of exchangeable base
was obtained also from automobile servicing area compared to other anthropogenic active
areas. There is a considerable variation in the total carbon storage from different land use with
the highest carbon storage from the automobile servicing area (570.5mM) followed by soil
samples from commercial areas (370.0mM). The lowest value of carbon storage was obtained
from institutional area. The major effect of anthropogenic activity was on soil organic matter
(OM), therefore the degree of compactness was as a result of the impact on organic matter.
Result of this present investigation shows that anthropogenic activities in urban environment
affect the compactness and carbon storage of soil.
P26
Spatial comparison of potential environmental hazards associated to pesticide use in
crop production in South Africa
S. Bollmohr, ECO.Trac / Department of Zoology
Due to different climatic regions and agro-ecological zones in South Africa, different crops can
grow in the various regions/ provinces requiring different pest management strategies. The
aim of this paper is to provide baseline information on crop production, pesticide use and
potential associated hazards towards environment (focusing on the aquatic environment and
bees) and human health in the different provinces in South Africa. Crop specific application
pesticide use data, crop production data from Department of Agriculture (2007) and physicochemical and toxicity data were used to determine potential hazards to environment and
human health in different regions of South Africa. The amount of active ingredients being
applied in each province and being highly toxic towards fish, daphnia and bees was calculated and compared amongst the provinces. Within each province, crops that required the
application of most of the “high toxicity” pesticides were identified and prioritised. Finally the
Environmental Toxicity Load was calculated which is relative to the different areas size of the
province, in order to identify the province with the highest potential toxicity load. This
information will feed into a broader project looking at the anticipated change in pest threat
due to climate change and the associated change in pesticide use and its environmental risk.
It can also be used to develop monitoring programmes by focusing on priority areas.
P27
Time kill assay of chloroxylenol on some microorganisms associated with infections
from the hospital environment
M. James, University / Biotechnology
Frequent exposure of microorganisms to sub-lethal concentrations of chloroxylenol and other
disinfectants and antibiotics results in the organisms developing resistance thereby reducing
chemotherapeutic and control options. Consequently the efficacy of chloroxylenol against
some pathogenic bacteria; Staphylococcus aureus, Escherichia coli and Candida albicans
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associated with infections acquired from hospital environment (nosocomial infections) and
the bacterial time kill assay (bacterial exposure for 10 and 30 min) of the disinfectant reconstituted in either distilled and tap water (in use) or serum and the minimum inhibitory concentrations (MIC) and the minimum bacterial concentrations (MBC) of the disinfectant were
determined. Results showed that tap water and serum as diluents affected the potency of the
disinfectant compared to distilled water as tap water exhibited higher MIC and MBC values,
increased the log phase and decimal reduction times (DRT) in the time kill assay of the test
microorganisms. Of the organisms tested, E. coli was more resistant to chloroxylenol than S.
aureus and C. albicans. There is need for further investigation of the effect of chloroxylenol and
other disinfectants on a wide range of pathogenic bacteria. Key words: chloroxylenol,
disinfectant, nosocomial, time kill, pathogenic, sub-lethal concentrations.
P28
A GIS BASED SYSTEM OF GROUNDWATER RESOURCES EVALUATION OF KUJE AREA
COUNCIL OF F.C.T.,NIGERIA.
J. Alagbe, Forestry Research Institute of Nigeria / Environmental Modelling and Management;
A.A. ADEYEMI, Forestry Research Institute of Nigeria / ENVIRONMENTAL MODELING MANAGEMENT; C.O. Shola, khoralplus Limited,Ibadan,Nigeria / GIS and EIA; O.S. Afolabi, V.O. Pitan,
Forestry Research Institute of Nigeria / Environmental Modelling and Management
This work examines the use of GIS in the evaluation of groundwater resources in Kuje Area
Council of the F.C.T. This was achieved through the acquisition of topographic maps, Digitization of the topographic maps which were glued and interpolated to generate Digital Elevation
Models (DEM) and Mapping of groundwater potential areas. This was achieved with the use of
softwares such as ArcGIS 9.2 and ArcView3.2a. Findings from this research show that the study
area has a moderate groundwater potential in areas with elevation ranging from 286m and
333m above sea level. Some areas also have ground water problem. These areas were
classified as mountainous areas and are located at very high elevations. They have elevations
ranging from 333m to 429m above sea level. The rocky nature of the high elevated environment makes these areas have very little hope of assessing groundwater. It was suggested that
government should properly monitor groundwater, inhabitants should be made to accept
laws which will help them in the conservation of ground water resources and efforts should
also be made by the government towards creating incentives that will encourage people to
obey these laws, Conservation methods such as retardation of surface runoff, control of
vegetation and groundwater withdrawal rates should be employed. Keywords: Groundwater
Resources, Digital Elevation Models (DEM), GIS Application, Topographical maps.
P29
Mixture Toxicity & Risk Assessment: Synergistic Induction of Metal-Responsive and
Oxidative Stress Gene Biomarkers in Placental JEG-3 Cells by Arsenic & Cadmium
Mixtures from Hazardous Waste Sites
O. Adebambo, NC State University / Biological Sciences; P.D. Ray, University of North Carolina
at Chapel Hill / Envronmental Science Engineering; D. Shea, Department of Biology; R.C. Fry,
University of North Carolina at Chapel Hill
Exposure to elevated levels of the toxic metals inorganic arsenic (iAs) and cadmium (Cd)
represents a major global health problem. These metals often occur as mixtures in the
environment, creating the potential for interactive or synergistic biological effects different
from those observed in single exposure conditions. In the present study, environmental
mixtures collected using a passive sampling device from two heavily polluted sites, and
identical mixtures prepared in the lab were tested for toxicogenomic response in placental
JEG-3 cells. These cells serve as a model for evaluating cellular responses to exposures during
pregnancy. One of the mixtures was predominated by iAs and one by Cd. The gene biomarkers heme oxygenase 1 (HO-1) and metallothionein isoforms (MT1F and MT1G) previously
shown to be preferentially induced by exposure to either iAs or Cd, and metal transporter
genes aquaporin-9 AQP9 and ATPase, beta polypeptide ATP7B were measured in order to
evaluate the effects from the metals mixtures using dose and time course experiments. There
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was a significant increase in the mRNA expression levels of HO-1, MT1F and MT1G in mixturetreated cells compared to the iAs or Cd only-treated cells. Notably, the genomic responses
were observed at concentrations significantly lower than levels found at the environmental
collection sites. These data demonstrate that metal mixtures increase the expression of gene
biomarkers in placental JEG-3 cells in a synergistic manner. Taken together, the data suggest
that toxic metals that co-occur may induce detrimental health effects that are currently
underestimated when analyzed as single metals during risk assessment.
P30
Radioactive hydrogeochemistry of fractured rock aquifers in the Karoo: Possible
impacts on the environment
G. Mahed, CPUT / Department of Environmental and Occupational Studies
This work outlines the methodology employed in order to develop a sampling protocol for
radioactive elements in fractured rock aquifers. This has included the analysis of previously
developed sampling protocols, historical data as well as the field application of a draft
protocol to the area around Beaufort West in South Africa. The selected test site is showcased
and the developed protocol is outlined in order to better understand the application of
sampling in fractured rock aquifers. This includes the pre sampling procedures, purging of the
well, sampling devices, in-situ methodologies as well as sampling frequency. Furthermore the
Theory of sampling applied to a study of this nature is outlined in order to properly contextualise the work. Results stemming from the work are compared to standards in order to assess
the possible impacts to human health and the environment. Thereafter the future outlook for
improvements related to this specific protocol is highlighted within the context of Theory of
sampling.
P31
Groundwater contamination pathways: perspectives from the vadose zone
G. Mahed, CPUT
The connection between the vadose zone and groundwater seems to be poorly understood
in the hard rock terrain of Sutherland. This is critical in order to better sustainably manage and
protect the scarce groundwater in the Karoo. Soil mapping was undertaken through the use
of satellite imagery followed by field verification. In conjunction with the ground mapping,
soil profiles were exposed in order to examine the subsurface characteristics of the soil.
Thereafter infiltration tests were conducted randomly across the terrain in order to determine
the in-situ properties of the soils in the region. Laboratory tests indicate a low clay content at
the surface. This could be attributed to high wind velocity. These results are all consistent with
great spatial variability, laterally as well as vertically, within the soils of the study area. These
results have aided in earmarking locations for preferential flow in the vadose zone and in turn
the possible site for groundwater contamination conduits.
P32
Groundwater geochemistry sampling: Finding the source for contamination
G. Mahed, CPUT
A hydrogeochemical analysis of multiple samples stemming from two fractured rock aquifers
in the Karoo geological formation of South Africa was undertaken. The samples were taken
using various sampling methods in numerous locations over varying time frames. The ion
error balance for the groundwater samples from the previously mentioned secondary aquifers
is further analysed. Graphical representation of the data, which includes a piper plot, gives
insight into the source of contamination. Conclusions drawn highlight the precautionary
measures to take into account when sampling in fractured rock aquifers in a South African
context. It has further been concluded that results stemming from a sampling exercise could
have direct impacts on the interpretation of the fitness for use. The future recommendations
include suggestions related to the entire chain of sampling in the context of the theory of
sampling and measurement uncertainty for fractured rock hydrogeology in particular.
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P33
BACTERIOLOGICAL AND PHYSICO-CHEMICAL STATUS OF BOREHOLE WATER IN ABIA AND
ANAMBRA STATES, NIGERIA
J. Dike-Ndudim, Imo State University / Department of Medical Laboratory Science; I. Ukogo,
University of Education / Faculty of Natural Science; K. Ike, Imo State University / Department
of Medical Laboratory Science; S. Amadi, University of Education / Department of Medical
Laboratory Science; A. Udebuani, Federal University of Technology / Department of
Biotechnology; M. Ehujuo, Imo State water corporation; M. Iwuala, Federal University of
Technology / Department of Biotechnology
Sequel to the consequences of Environmental pollution and Urbanization on the qualities of
water resources globally and Nigeria in particularly, this research aimed at ascertaining the
bacteriological and physico-chemical potability of borehole water supplies in Abia and
Anambra states of Nigeria was embarked on. Fifty-two borehole water samples were collected
and investigated bacteriologically, using Membrane Filtration Technique for heterotrophic
bacteria counts on glucose tryptone agar, total and faecal coliform loads on Tergitol. Physicochemical parameters were assessed by HACH’s and AAS techniques. ANOVA was by least
significant difference at P=0.05. Samples from Anambra state with heterotrophic values
(238.9±129.59a) and total coliform (205.7±119.20a) differed significantly from Abia state
samples. Predominating isolates included: Pseudomonas aeruginosa, Escherichia coli, Bacillus
subtilis, Chromobacterium volaceum,Klebsiella aerogenes, and Serratia marcescens. Abia state
had the highest (74.1%) prevalence, while Anambra recorded (59.3%). Only few samples
showed evidences of undesirable physico-chemical characteristics. This study revealed higher
physico-chemical quality, than bacteriological, due to increased population, human activities
and poor environmental quality, resulting from Urbanization and implies deviation from the
historical and theoretical characteristics of borehole water. Therefore, public water supplies
from these sources should be regularly monitored through research and adequately treated
before distribution.
P34
ANALYTICAL ASSESSMENT OF HEAVY METAL CONCENTRATIONS OF COMMON
VEGETABLES SOLD IN MAJOR MARKETS OF MINNA CITY, NIGERIA
J.O. Jacob, J.O. Tijani, A.A. I, M.M. Ndamitso, Fed. University of Technology Minna / Chemistry
This study assesses the concentrations of the heavy metals lead, copper, zinc, chromium and
nickel in edible parts of vegetables commonly sold in major markets of Minna city in the
North Central region of Nigeria. Composite samples of the vegetables spinach, jute mallow,
cabbage, cucumber and tomato were collected from six major markets of the city, on a daily
basis for seven days in the month of January, March and May 2013. Samples of the same
vegetable collected over a period of seven days from the same market were thoroughly mixed
after air-drying and homogenized to form a sample before further treatments. Samples were
digested using a 2:1 mixture of concentrated HNO3 acid and H2O2. Recovery test on the
method of digestion gave % recovery > 95 % while in the analysis of reference material of
plant, t-test results (at 95 % confidence interval) showed that statistically there exists no
significant difference between certified and obtained values. Digests were analysed using a
flame atomic absorption spectrophotometer. Mean concentrations (µg/g dry weight) of the
heavy metals in vegetable samples, for all the markets and for the three months, were
spinach: Pb; 0.93±0.77, Cu; 10.64±2.50, Zn; 57.61±6.25, Cr; 1.75±0.14 and Ni; 1.14±0.05, jute
mallow: Pb; 1.05±0.75, Cu; 10.89±1.30, Zn; 38.39±3.75, Cr; 2.14±0.48 and Ni; 1.97±0.58,
cabbage: Pb; 0.94±0.40, Cu; 10.28±1.93, Zn; 42.10±8.38, Cr; 2.33±0.48 and Ni; 2.00±1.15,
cucumber: Pb; 0.85±0.75, Cu; 13.69±2.98, Zn; 58.08±18.09, Cr; 2.39±0.67 and Ni; 2.03±0.96,
tomato: Pb; 1.18±0.80, Cu; 12.17±4.71, Zn; 53.30±26.89, Cr; 2.44±0.87 and Ni; 2.08±1.97.
Although there was generally no critical contamination of the vegetable by the studied
metals, with the mean concentrations of Cu, Zn and Ni in vegetable samples generally below
the established world standards, such as WHO/FAO maximum permissive limits, however,
those of Pb and Cr were generally higher. This calls for concern especially in the case of Pb,
which is highly toxic and of no known biochemical importance.
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P35
THE TRAGEDY OF COMMONS: THE ISSUE WITH THE 1996 OWAZA OIL SPILL
A.I. Onwurah, A.C. Okoye, Nnamdi Azikiwe University / Environmental Management
The environment is the anvil on which all of man’s activities are anchored. He lives, feeds and
reproduces using the resources of the environment. In his bid to understand the dynamics of
the environment while harnessing and utilizing the available raw materials, man has
destroyed a large portion of its biotic and abiotic components. This follows in his utilization of
resources as though they were infinite in nature and as the population of the world grew, it
has come to light that the available resources are in fact limited and exhaustible. Consequent
on this, arose the need for sustainable development and management of resources. Different
activities like mining, fishing, grazing, quarrying, oil exploration and exploitation, buildings,
carried out by individual interests, all to achieve comfort for man, done without due
consideration of to the environment, takes its toll on the environment and plunges into an
abysmal depth known as the “Tragedy of Commons”. The impact of the spill on the Owaza oil
palm plantation of about 9,500 mature palm trees, greatly affected the communal resources
as it affected perennial crop yield, the produce from the palm trees and the ground water in
the area. The research carried showed that the crude oil spill in the plantation negatively
impacted the productive capacity of the palm trees by a minimum of sixty five percent (65%).
Hence, the “Tragedy of the Commons” was aggravated by the above impact on the communal
Palm Oil Plantation. The obvious scenario was depletion of the natural resources and pollution
without due consideration to the hazard to human health, which is a huge problem for the
community. Goods once produced in the community had to be purchased elsewhere and at
higher cost changing the economic structure. Some social activities were also affected as a
large number of the people who worked in the plantation with their families had to find their
livelihood elsewhere, and they communal life they led I the plantation strained. Solutions to
most of the environmental problems arising today as is in the Owaza community can be
averted and when they occur, ameliorated with a change to our individual approach to
appraisal to the benefits of environmental resources, not on a personal level but on a holistic
level where its benefits are weighed against their corresponding damaging effects before
they are carried out. This approach when introduced, implemented and enforced,
environment will better serve humanity.
P36
HUMAN HEALTH RISK OF DIETARY AND NON DIETARY EXPOSURES TO
ORGANOCHLORINE PESTICIDE RESIDUES FROM RICE FIELDS IN EDO STATE, NIGERIA.
L.I. Ezemonye, University of Benin / Animal and Environmental Biology; O. Ogbeide, University
of Benin / Environmental Management and Toxicology; I. Tongo, University of Benin / Dept of
Animal and Environmental Biology
Residue levels, distribution patterns, ecological risk and human health risk of fourteen
organochlorine pesticides in surface water, sediment and fish (Tilapia zilli and Clarias
gariepinus) collected from a massive rice field in Illushi, Edo State, Nigeria was evaluated.
Samples obtained were extracted and analyzed using gas chromatography (GC) equipped
with electron capture detector (ECD) while risk assessment was carried using standard models
(risk quotient and chronic daily intake). Pesticide concentration in water samples ranged from
ND to 1.65µg/l, while the concentration of pesticide residues in sediment, C. gariepinus and T.
zilli ranged from ND to 8.45µg/kg dw, 0.03 to1.57µg/kg/ww and 0.03 to 0.85µg/kg/ww
respectively. There was a clear dominance of the organochlorine; hexachlorocyclohexane
(α-HCH, γ-HCH, β-HCH) in all matrixes. Risk quotient estimates for heptachlor, heptachlor
epoxide, aldrin, dieldrin, DDT, endosulfan I, endosulfan II and endosulfan aldehyde showed
non acceptable risk to aquatic organisms under extreme conditions. Potential health risk of
human exposures to contaminated water, sediment and fishes were also estimated, using
ingestion, inhalation and dermal routes of exposures. Hazard quotients estimated showed
that there was potential risk to humans especially children from exposure to each
environmental media. Furthermore, the risk of non-carcinogenic effects followed the
sequence; biota? sediment? water. Therefore there is need regularly monitor pesticide
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application and contamination in water bodies that drain agricultural farms in order to ensure
public health safety.
P37
PROTEIN ENRICHMENT PROCESS WASTEWATER THROUGH SOLID SUBSTRATE LIKE
FERMENTATION USING RICE HUSK AS A SUPPORTING MEDIUM
I. Eze, University of Nigeria Nsukka / Department of Applied Microbiology; A.I. Onwurah,
Nnamdi Azikiwe University / Environmental Management; N.C. EZE, UNIVERSITY OF NIGERIA
ENUGU CAMPUS / Environmental Science and Control
The Study was undertaken to evaluate protein enrichment through solid substrate
fermentation of wastewater produce from cassava during garri production. A total of 15
randomly collected wastewater samples, 3 from each of the five chosen locations were used
for the study. Enrichment of protein content was carried out by solid state fermentation for 5
days using two typed (GRAS) and two local isolates of Aspergillus niger (NRRL 03 and NRRL
334). The result of proximate analysis showed that for percentage crude protein, Nsukka had
the highest value of 3.94+ 0.0058(%) while samples from Edem had the lowest value of 2.94 +
0.023 (%). Carbohydrate estimation recorded highest value of 11.6 + 0.023(%), while Imilike
had the lowest value of 6.51 + 0.0115(%). Solid substrate fermentation using local isolate A.
niger, the crude protein content of the wastewater increased from 2.94% in the raw sample to
16.92, 17.45 and 11.25% respectively in samples supplemented with 1% urea, 1% ammonium
sulphate and in the control respectively, while neutral dietary fiber content value of 9.40, 8.78
and 6.79% in samples supplemented with 1% urea, 1% ammonium sulphate and in the
control respectively. Analysis of protein enrichment showed that there was no significant
difference between effects of urea supplementation and control as well as in the amount of
protein produced between Isolate A and Isolate B (p> 0.05). However, significant difference
exists (p < 0.05) between the effects of ammonium sulphate and control. The garri process
wastewater that is abundant in Nigeria can be recycled through simple solid substrate
fermentation process to produce protein rich material for possible use as a feed stock in
animal production.
P38
DDT and other persistent organic compounds in pooled breast milk from the KwaZuluNatal and Limpopo provinces of South Africa
V. van der Schyff, North-West University / Environmental Management; A. Polder, Norwegian
University of Life Sciences / Department of Food Safety and Infection Biology; H. Bouwman,
North-West University / Unit for Environmental Sciences and Management
DDT is found in human breast milk from malaria endemic areas where DDT is used as indoor
residual spraying for vector control. However, relatively little is known about the cooccurrence of other persistent organic pollutants (POPs). We analysed DDT, DDE and other
POPs in pooled breast milk samples of women from four DDT-sprayed villages in the KwaZuluNatal and Limpopo provinces of South Africa; and one village that has never been sprayed
with DDT, as a reference village. In 2007, breast milk samples of 160 women were taken.
Samples were taken from three rural villages in KwaZulu-Natal and one in Limpopo province.
The samples were divided into pools, each village having two pools; one pool was for
primiparae mothers, and one for multiparae mothers. The samples were analyzed in 2012. The
situation and conditions in the villages would not have changed since 2007 regarding POPs,
except that lindane (ϒ-HCH) may now be less available and is not used in South Africa
anymore. Of the 33 chemicals tested for, 15 were below quantification limits for all pools.
Quantifiable concentrations of β-HCH, ϒ-HCH, p,p’-DDT, p,p-DDE, HCB, BDE-47, and BDE-153
were found in all pools. ϒ-HCH, β-HCH, and the BDEs are new POPs that have been
incorporated into the Stockholm convention. Primiparae milk from Dididi in Limpopo
province had the most number of pollutants quantifiable in breast milk, including Mirex, PCB135, PCB-138, and PCB-180. The Maximum Residue Limit of DDT (20 µg/l wet mass) was
exceeded in breast milk from all villages, save Gwaliweni. Primiparae of Manguzi had the
highest ΣDDT (sum of DDT and DDE) concentration at 392 ng/g wm; followed by primiparae
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from Dididi with 389 ng/g wm, and primiparae from Mseleni with 302 ng/g wm. In all samples,
the HCHs were 2-3 orders of magnitude lower than DDT, the chlordanes, HCB, and mirex were
4 orders of magnitude less (where quantifiable). PCBs, quantifiable in only pooled sample,
were 3 orders of magnitude less than DDT. BDEs were 3-5 orders of magnitude lower than
DDT. None of the other brominated flame retardants (such as PBT and PBEB) were
quantifiable. It is essential for the health of the communities in DDT sprayed areas that an
alternative to DDT is to be implemented and that exposure to harmful chemicals be reduced
or eliminated. We showed that POPs other than DDT occurred in very low concentrations
(when quantifiable), probably due to the absence of any major industries or other sources in
the region.
P39
Bioremediation of polycyclic aromatic hydrocarbons (PAHs) in water using indigenous
microbes of Diep and Plakenburg Rivers, Cape Town, Western Cape, South Africa.
O. Alegbeleye, Cape Peninsula University of Technology / Department of Environmental and
Occupational Studies; V. Jackson, Cape Peninsula University of Technology / Consumer
Science and Biotechnology; B. Opeolu, Cape Peninsula University of Technology / Faculty of
Applied Sciences
This study was conducted to investigate the occurrence of PAH degrading microorganisms in
two River systems in the Western Cape, South Africa and their ability to degrade two PAH
compounds: acenaphthene and fluorene. A total of 19 bacterial isolates were obtained from
the Diep and Plankenburg Rivers among which four were identified as acenaphthene and
fluorene degrading isolates. In simulated batch scale experiments, the optimum temperature
for efficient degradation of both compounds was determined in a shaking incubator testing
at 250C, 300C, 350C, 370C, 380C, 400C and 450C followed by experiments in a Stirred Tank
Bioreactor using optimum temperatures from the batch experiment results. All experiments
were run without the addition of supplements, bulking agents, biosurfactants or any other
form of biostimulants. Results showed that Raoultella ornithinolytica, Serratia marcescens,
Bacillus megaterium and Aeromonashydrophila efficiently degraded both compounds at 370C,
370C, 300C and 350C respectively. The degradation of fluorene was more efficient and rapid
compared to that of acenaphthene and degradation at Stirred Tank Bioreactor scale was more
efficient for all treatments. Raoultella ornithinolytica, Serratia marcescens, Bacillusmegaterium
and Aeromonashydrophila degraded a mean total of 98.60%, 95.70%, 90.20% and 99.90%
acenaphthene, respectively and 99.90%, 97.90%, 98.40% and 99.50% fluorene, respectively.
The PAH degrading microorganisms isolated during this study significantly reduced the
concentrations of acenaphthene and fluorene and can be used on a larger, commercial scale
to bioremediate PAH contaminated River systems.
P40
FIELD SCALE HIGH RESOLUTION SITE CHARACTERIZATION AND THE REMEDIATION OF
CHLORINATED HYDROCARBON CONTAMINATED SITE USING BOS100®
S.K. Kalule, USK Consulting / Land Remediation Pollution Control; S. Noland, RPI GROUP USK
CONSULTING / Land Remediation and Pollution Control
Field Scale high-resolution site investigative techniques for delineation of contaminant
plumes are critical in the development of conceptual site models, remedial design and
implementation of successful remediation of hydrocarbon-contaminated sites. USK
Environmental Engineering utilizes a 3 Dimensional soil sampling approach to the determine
the mass concentration of hydrocarbons in soils and groundwater as the basis for remedial
design and in-situ bioremediation using injections of BOS 100® and BOS200®. In separate case
studies, a large plume containing a maximum TCE concentration exceeding 50,000 ?g/L of TCE
was investigated treated and nearly completely eliminated with a maximum remaining TCE
concentration of less than 100 ?g/L. In another case, results showed more than 95% TCE
concentration reductions as well as more than 95 percent reduction in mass flux. At many
locations, the TCE concentration was reduced from 100,000s ?g/L and, in one case, over
1,000,000 ?g/L) to below 100 ?g/L.
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P41
Health Risk Assessment of Selected Wild Valuable Plants Species Grown around
Amaozara and Amaechara Aged Dumpsite Soils in Amasiri, Afikpo North L.G.A. of
Ebonyi State, Nigeria
N.A. Obasi, Federal University Ndufu-Alike, Ikwo, Nigeria / Medical Biochemistry; S.E. Obasi,
Akanu Ibiam Federal Polytechnic Unwana Nigeria / Science Laboratory Technology; S.O. Elom,
Federal University NdufuAlike Ikwo / Medical Biochemistry; E.I. Akubugwo, Abia State
University Uturu / Biochemistry; U.C. Okorie, Federal University NdufuAlike Ikwo / Applied
Biochemistry; C.A. Famurewa, Federal University NdufuAlike Ikwo / Medical Biochemistry
This study investigated soil physicochemical parameters, speciation and bioavailability of
heavy metals, and the concentration, transfer and accumulation of metals from soil to roots
and shoots of wild valuable plants around Amaozara and Amaechara dumpsites in Amasiri,
Afikpo North, Ebonyi State, Nigeria using standard protocols. The soil and plants samples were
obtained from the vicinity of Amaozara and Amaechara dumpsites in Amasiri and a nearby
farm land (control site). Results obtained showed that mean soil physicochemical parameters
and total extractable metals were significantly higher (P < 0.05) in the dumpsites compared to
control site. Results of speciation indicated that all the metals had more than 65% nonresidual fractions except Cu that had more than 52% residual fraction in all the sites. The mean
order of mobility and bioavailability of the metals were: Cd > Mn > Zn > Pb > Fe > Cr > Ni > Cu
in all the sites. Total mean concentration of metals in roots and shoots of Amaranthus hybridus,
Solanum nigrum, Talinum triangulare, Amaranthus cruentus and Ipomea batatas were
significantly higher (P < 0.05) in the dumpsites compared to control site. The translocation
factor, biological concentration factor and biological accumulation coefficient values of the
plant species varied for all the metals and indicated that the plants have varied potentials for
phytoextraction and phytostabilization of the metals. The results were interpreted in terms of
the environmental mobility and bioavailability of the metals and health risks implications of
the Plants’ phyto-extraction and phyto-stabilizaion potentials.
P42
DETERMINATION OF HEAVY METALS CONTENT IN COMMONLY USED COSMETICS AND
EFFECT OF DERMAL APPLICATION ON HAEMATOLOGICAL PARAMETERS IN WISTAR
ALBINO RATS
o.G. isiaka, University of Ibadan Ibadan Nigeria / Medical Laboratory Unit University Health
Services
A potential source of heavy metal contamination is absorption through skin, for example
cosmetics. This study was designed to determine the heavy metal content of cosmetics and
effect of dermal application on haematological parameters in wistar albino rats.
Questionnaires were administered to guide selection of representative cosmetics used in the
study. The concentration of heavy metals in the samples was determined with a computerized
TFS model ICE 3000. Samples were administered to clipped dorsal area of the rats daily for 21
days. Of the respondents, 84.7% were female while 15.3% were male. Cosmetics use was
highest among the age bracket 21-25years (30.7%). Single females (58.9%) used cosmetics
more than the married (40.6%). While 5.9% use it for bleaching, 21.3% had various adverse
effects arising from cosmetics usage. All the cosmetics brands contained Cr, Ni and Cd. The
cosmetics caused significant decrease in RBC and PCV. They also caused a significant increase
in haemoglobin concentration. Although the concentrations of heavy metals in the samples
were less than the acceptable standards, cumulative exposure to heavy metals in cosmetics
products (as a result of prolonged use) as observed in the effect on haematological
parameters make them a possible source of heavy metals contamination.
P43
Accumulation of lead in soil along the road verges of a highway in Cape Town after the
banning of leaded petrol in South Africa
E. Mbakwa, J. Odendaal, Cape Peninsula University of Technology / Department of
Environmental and Occupational Studies

73

ABS TRA CTS
Unleaded petrol has been available in South Africa since 1996. Leaded petrol has been totally
phased out since January 2006. However, there is still a real danger of lead contamination, at
least in the area close to roads because of its long half-life decay. Therefore, it is important to
investigate whether the banning of leaded petrol is having a positive effect on lead
contamination in the environment. The objectives of this study was: firstly, to assess the
spatial and temporal distribution of lead concentrations in soil along the road verges of a
major highway in Cape Town over a period of one year; secondly, to determine the vertical
distribution of lead in soil along the N1 highway; thirdly, to compare the concentrations of
lead in soil along the N1 highway, before and after the banning of leaded petrol in South
Africa. The N1 is one of the main routes to and from Cape Town and was chosen as the
sampling area because of the high volumes of traffic it carries on a daily basis. Six sites where
chosen on both sides of the road. Once-off soil samples were also collected at sites 1, 5 and 6
at depths of 0-2cm, 30cm and 60cm, respectively. Collected soil samples were digested with
nitric acid and analysed for lead by means of ICP-MS. Lead concentrations of the present study
were compared to those in a previous unpublished study that used the same sites in 2005.
The results obtained from the spatial and temporal distribution study of lead showed that
lead concentrations in the soil of the present study ranged between 7.32 and 2063.31 mg/kg.
Results from the vertical distribution of lead investigation showed that lead concentrations
ranged from 52.72mg/kg to 215.94mg/kg at surface level, from 15.80mg/kg to 164mg/kg at a
depth of 30cm and from 14.06mg/kg to 216.07mg/kg at a depth of 60cm from the surface.
The results also indicate differences in lead concentrations in the soil before and after the
banning of leaded petrol, with a few sites showing no significant differences. The findings of
this study indicate that although leaded petrol has been phased out in South Africa, there is
still a danger of lead contamination, partly due to the long decay half-life that lead exhibits.
This may result in various environmental and human health consequences.
P44
Anticoagulant Rodenticide Adverse Outcome Pathway for Predatory Birds: Assessing
Risk and Research Needs
B.A. Rattner, USGS-Patuxent Wildlife Research Ctr / Beltsville Lab; R. Lazarus, USGS Patuxent
Wildlife Research Center / USGS; T.G. Bean, University of Maryland / Department of
Environmental Science and Technology
Despite a 60-yearhistory of successful use, application of some anticoagulant rodenticides
(ARs) is at a crossroad. Empirical data and risk assessments related to AR hazards to children,
companion animals and non-target wildlife have led to restrictions on use of some secondgeneration ARs (e.g., brodifacoum, difethialone) inNorth America. While the European Union
Biocidal Products Regulation highlighted unacceptable risk of AR poisoning of non-target
wildlife, the use of SGARs in most European Union member states remains authorized due to
public health concerns and the absence of safe alternatives. Tissue residues of ARs in nontarget species can be used to link, but not attribute, AR ingestion with the death of the
exposed organism. Through our knowledge of the mode of action of ARs, biomarkers and
diagnostic tools at different levels of biological organization have been established which can
be used to link AR exposure to intoxication. By combining this knowledge into a conceptual
framework, an adverse outcome pathway (AOP) for ARs has been developed to enhance the
risk assessment process. This conceptual framework describes (i) chemical properties of ARs,
(ii) established macromolecular interactions by inhibition of vitamin K epoxide reductase
(VKOR), (iii) cellular responses including altered clotting factor processing and coagulopathy,
(iv) organ system effects including hemorrhage, (v) organismal responses including mortality,
and (vi) potential consequences to populations. The molecular initiating event entails VKOR
inhibition and ensuing coagulopathy are well characterized, while other molecular and
cellular effects of ARs (e.g., altered calcium metabolism, signal transduction and cell
proliferation) are not. AR exposure in predatory wildlife has been linked to reduced fitness and
susceptibility to disease, with plausible linkages to population-level effects in threatened or
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endangered species. Some data suggest that it might be possible to screen AR sensitivity in
predatory wildlife by examining its metabolism, half-life, and perhaps even the primary
structure of VKOR. Research on this AOP is continuing as part of the OECD Advisory Group on
Molecular Screening and Toxicogenomics. The need for data on species sensitivity, vitamin K
nutritional status, consequences of sublethal effects, and effects of exposure to multiple
rodenticides will be discussed in order to better define risks of ARs to non-target predatory
wildlife.
P45
Comparative toxicity of AgNPs and AgNO3 in three different standard substrates used in
ecotoxicological testing
S. Schüler, University of Bremen; P. Voua Otomo, Unit for Environmental Sciences / Botany and
Zoology
In the present study, the toxicity of silver nanoparticles (AgNPs NM-300K) and silver nitrate
(AgNO3) to the potworm Enchytraeus albidus was investigated in three different standard
substrates used in ecotoxicological testing viz. the OECD artificial Soil, the RefeSol 01-A and
the Lufa Soil 2.1. In each of the selected soils, adults E. albidus were exposed for 21 days to
AgNO3 (0, 0.06, 0.6, 6, 60 mg Ag/kg soil) and AgNPs (0, 37.5, 75, 150, 300 mg Ag/kg soil).
Exposures were carried out in quadruplicates at 20?C. At the end of the exposure period,
survival and reproduction were estimated. Results indicated that, in the investigated
substrates, the toxic effects of AgNPs on the survival of E. albidus increased as follows: OECD
soil (LC50 > 300 mg/kg) < Lufa Soil (LC50 = 203.194 mg/kg) < RefeSol (LC50 = 95.590 mg/kg).
In the case of reproduction, the previous order was inverted as follows: RefeSol (EC50 > 300
mg/kg) < Lufa Soil (EC50 = 80.556 mg/kg) < OECD soil (EC50 = 49.908 mg/kg). With regard to
the effects of AgNO3 on survival, the increasing order of toxicity per substrate was OECD soil =
Lufa Soil (LC50 = 150.724 mg/kg) < RefeSol (LC50 = 37.969 mg/kg). For reproduction, the
increasing order of toxicity per substrate was Lufa Soil (EC50 = 1.846mg/kg) < RefeSol (EC50 =
0.883 mg/kg) < OECD soil (EC50 = 0.265 mg/kg). The present results reveal that the influence
of the substrates on the toxicity of the selected chemicals is endpoint specific. On one hand,
both AgNPs and AgNO3 seem to be most deleterious to the survival of E. albidus in RefeSol. On
the other hand, these chemicals are also found to be most toxic to the reproduction of E.
albidus in the artificial OECD soil. Consequently, the Lufa Soil 2.1 where the worms showed a
more intermediate and consistent response could be considered a preferable substrate for the
assessment of the toxicity of comparable chemicals on E. albidus.
P46
Perfuoroalkyl acid concentrations in South African Odonata
V. Lesch; H. Bouwman, North-West University / Unit for Environmental Sciences and
Management; Y. Shibata, National Institute for Environmental Studies / Director
Velesia Lesch1, Hindrik Bouwman1, Yasuyuki Shibata2 1Unit for Environmental Sciences and
Management, North-West University, Potchefstroom, South Africa 2National Institute for
Environmental Studies, Tsukuba, Ibaraki, Japan PFOS (perfluorooctane sulfonate) is one of the
perfluoroalkyl acids (PFAs) that have been synthetically manufactured for more than 50 years.
They are largely stable and resistant to photodissociation, biodegradation, or hydrolysis. Since
PFOS appears to be the degradation product of many PFAs, its accumulation in wildlife
exceeds that of other PFAs. In this study the concentrations of PFOS in Dragonflies were
studied to determine if they would make good environmental indicators in Africa. Insects
have received little attention as environmental biomonitors. However, dragonflies play key
roles in both terrestrial and freshwater aquatic habitats. They serve as prey and predator to a
variety of species, they are known indicators of biotope quality, and are used as tools to assess
the biological health of aquatic habitats. Existing data from Japan indicate that these aerial
predators can have high concentrations of PFOS, especially those from industrial areas. Sixty
mature male dragonflies from six different freshwater systems in three different provinces in
South Africa were collected and used in this study. They were lyophilized prior to pretreatment and extraction. The analysis of the dragonflies was done with a combination of a
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strong alkaline digestion and liquid chromatography-tandem mass spectrometry (LC-MS/MS).
The PFAs were analysed using 13C-labeled surrogates as internal standards.Concentration and
spatial data will be presented, and compared with PFA data from South Africa and elsewhere
in the world.
P47
RELATIONSHIP BETWEEN VEGETATION TYPE AND VERTICAL DISTRIBUTION OF SOIL
ORGANIC CARBON IN LAGOS, NIGERIA
R. Alani, University of Lagos, Nigeria / Chemistry; S. ODUNUGA, UNIVERSITY OF LAGOS /
Chemistry; F. AKOH, University of Lagos Nigeria
In Nigeria, agriculture is expanding at the expense of natural forests to feed the increasing
population. Areas which were under natural forest are being converted to cropland, grazing
land and other land uses. However, these land uses have general ecological effects on the
vegetation in those areas by reducing the amount of organic matter and carbon in the soil.
Therefore, this study was undertaken to investigate the relationship between soil organic
carbon and vegetation in key areas in Lagos state. Eighty one (81) soil samples were taken at
different locations and different depths of 0-10cm for top soil, 11-20cm for mid soil and 2130cm for bottom soil. The samples were tested for soil texture, moisture contents and soil
organic carbon. The dominant soil texture was sandy soil as many areas had been sand filled.
Water logged areas had the highest moisture contents in the top soil region with a value of
17.25%. The middle soil had the highest moisture content of 17.75% while the bottom soil
with the highest moisture content was found in sand filled areas usually close to the coastal
areas with values as high as 29.5%. Organic matter contents were highest in areas with much
shrubs, grasses and trees (high forest or high vegetation areas). Soil organic carbon was high
in areas with high vegetation. This study therefore revealed vegetation as a major determinant
of the vertical distribution of soil organic carbon (SOC) in Lagos soils.
P48
Utilising the OECD earthworm reproduction test to compare the ecotoxicity of two gold
mine tailings disposal facilities
M. Maboeta, North-West University; P. Voua Otomo, Unit for Environmental Sciences / Botany
and Zoology; N. Reynolds, North-West University; F. van Zyl, Nort-West University
Soil is a non-renewable resource which impacts the lives of people, animals and plants in
numerous ways. South African (SA) soils, like those in the rest of the world, have become
increasingly deteriorated due to anthropogenic activities. One such example is gold mining
that contributes significantly to the economy of SA. Gold mining produces tailings, stored on
tailing disposal facilities (TDFs) that might possibly contaminate soil with heavy metals, which
might negatively affect soil organisms. Tailings material contains high concentrations of a
variety of metals e.g. As, Hg, Pb, Zn, etc. and due to the acidity of the tailings these metals are
highly soluble and mobile. The aim of this study was to investigate the suitability of the
Earthworm Reproduction Test (EWRT) as an ecotoxicological tool to assess two different TDFs,
one rehabilitated and the other not. Samples were taken at both TDFs, where after it was
mixed with a control soil to get different concentrations viz. 15%, 25%, 50% and 100% tailings.
The chemical and physical properties of these concentrations were determined, as well as the
survival, growth and reproduction of the earthworms (Eisenia andrei) in the respective
concentrations. No mortality was observed in any of the rehabilitated tailings concentrations
but in the unrehabilitated ones mortality was observed in the 100% (100% mortality after 14
days) and 50% tailings (100% mortality after 21 days). In the rehabilitated tailings biomass was
only affected negatively (p< 0.05) in the 100% tailings, whilst in the unrehabilitated ones a
significant decrease (p< 0.05) was observed in the 25% and higher tailings concentrations.
With regards to reproduction earthworms the same was observed i.e. cocoon production in
the rehabilitated tailings being affected at higher tailings concentrations than in the
unrehabilitated tailings. Based on the results it is concluded that the EWRT can possibly be
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utilised as a suitable tool to index the toxicity of different TDFs. This information will be of
value for environmental managers at mines and mine rehabilitation specialist in order to
prioritise different TDFs in terms of their relative toxicity.
P49
Pentachlorophenol and pentachloroanizole - what is known about this new POP in
Africa?
H. Bouwman, North-West University / Unit for Environmental Sciences and Management; H.
Kylin, Linköping University / Department of Thematic Studies Environmental Change
Pentachlorophenol (PCP) and pentachloroanizole (PCA) are in the process to be added to the
Stockholm Convention. In many respects, PCP can be considered a legacy POP, although there
may still be some manucaturing and use. PCP now is mainly used for timber treatment, which
also seemed to have been the major use in South Africa. There are also reports of the use
of PCP to control the aquatic weed Salvinia in the then Rhodesia (now Zimbabwe) in the late
1950s. There are some indications, based on PCA data, that PCP may have been used as
insecticide in Tanzania. In soils near pesticide storage sites, PCA concentrations were between
0.001 - 0.64 mg/kg dry mass), Almost no residue data exists for South Africa. Concentrations in
water between 0.1 and 3.7 ug/l has been reported from the Isipingo River, sampled in 1991.
PCP and PCA were detected in air from Durban at 3.6 and 14 pg/m3 on passive samplers in
2004-05. Here, we report on PCP and PCA concentrations in pine needles from around the
country, and compare it with concentrations from around the world.
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