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Welcome
WELCOME NOTE BY THE SETAC AFRICA PRESIDENT, Dr. PATRICIA ASANGA FAI

You are all welcome to this very important SETAC Africa conference. Since the last conference in Buea, Cameroon from 30th
May to 3rd June 2011, a lot has been done which culminated in SETAC Africa achieving an independent Geographic Unit
(GU) status at the SETAC World conference in Berlin, Germany in May 2012. Becoming an independent GU was an
important milestone is the development of SETAC Africa and this 6th SETAC Africa conference is therefore particularly
significant because this is the first conference since we became an independent GU.
Many African countries are currently exploiting strategies and opportunities that will lead to the emergence of their
economies. SETAC Africa wants to contribute significantly to the emergence of African economies by making sure that as
economies grow environmental concerns will not be neglected. The theme of this conference: 21st Century Africa and
Beyond – Balancing Economic Growth Opportunities with Environmental Sustainability therefore fits in aptly with SETAC Africa’s objective 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.
I am particularly pleased that SETAC has chosen to launch the global horizon scoping project at this conference. I urge everyone to take advantage of this
opportunity to participate in generating a list of research topics that are pertinent to Africa’s development and environmental sustainability. I encourage all
participants to engage fully in all discussions and enjoy themselves at the conference. Do not forget to also make time to enjoy beautiful Zambia.
I cannot end without expressing my profound gratitude to everyone who have worked extremely hard for us to get this far. I am particularly grateful to SETAC
World Council members for all their support and encouragement as well as the entire SETAC Europe staff and Executive Director for practical assistance all the
way. I must also thank those SETAC Africa Council members who have consistently worked tirelessly for all the successes we have achieved so far, especially,
Silke Bollmohr, Aviti Mmochi, and Randal Albertus. I am also grateful to all conference organizing committee members for their various inputs. I want to also
thank all our sponsors whose contributions made this conference possible. I hope this is just the beginning of our collaboration.
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Scientific Organising Committee
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Registration desk
A registration desk is set up at the Conference Centre for on-site registration and for other information.
Opening hours of the registration desk:
Sunday

01.09.2013

15.00-18.00 Hours

Monday-Tuesday

02-03.09.2013

8.00 – 18.00 Hours
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The Conference Centre
Overview of InterContinental Lusaka - Lusaka

Location.
Situated in the heart of Lusaka, InterContinental Lusaka is close to Lusaka National Museum, Freedom Statue, and National Assembly of Zambia. Additional
area attractions include Independence Stadium.
Hotel Features.
InterContinental Lusaka has outdoor tennis courts, an outdoor pool, and a sauna. Wireless and wired high-speed Internet access is available in public areas
(surcharges apply) and an Internet point is located on site. Business amenities at this 4.5-star property include a business center, a technology helpdesk, and
secretarial services. Dining options at this luxury hotel include a restaurant and a bar/lounge. The staff can provide concierge services, tour/ticket assistance,
and tour assistance. Additional amenities include a fitness facility, multilingual staff, and gift shops/newsstands. Guest parking is complimentary.
Guestrooms.
Rooms have city views. The 221 air-conditioned guestrooms at InterContinental Lusaka include minibars and safes. For a surcharge, guests can use the in-room
wireless and wired high-speed Internet access. Televisions are equipped with satellite channels. All accommodations provide desks, complimentary newspapers,
and direct-dial phones with voice mail; free local calls are offered (restrictions may apply). Bathrooms offer bathtubs or showers, bathrobes, hair dryers, and
complimentary toiletries. All units feature refrigerators and coffee/tea makers. Additional amenities include windows that open and blackout drapes/curtains.
In addition, amenities available on request include a turndown service, irons/ironing boards, and extra towels/bedding. Housekeeping is offered daily.
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Location of Hotels

Intercontinental Hotel is located at position A
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Shuttle service
Shuttle bus services will be provided to and from the airport s for delegates on 1st and 4th September 2013
During the conference period the shuttle will transport delegates along the route from the Commonwealth Youth Centre at the University of Zambia, via
Chrismar hotel to the conference venue at the intercontinental hotel
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Programme at a Glance
Sunday 01.09.2013
9:00 – 18.00 Short courses
15:00 Registration desk open
18:00 SETAC Africa Council meeting (+ LOC and invited guests) at Chrismar Hotel
Monday 02.09.2013
8.00 Opening Ceremony
8.30 Keynote
9.00 Horizon Project
9.20 Coffee & Posters
9.50 Parallel Sessions
12.30 Lunch
13.30 Keynote
14.10 Parallel Sessions
15.20 Coffee & Posters
15.40 Parallel Sessions
17.30 Posters
Tuesday 03.09.2013
8.00 Keynote
8.50 Parallel Sessions
9.50 Coffee & Posters
10.30 Parallel Sessions
12.30 Lunch
13.30 Parallel Sessions
16.10 Coffee & Posters
16.40 Horizon Planning: Discussion
17.00 Closing Ceremony
17.30 General Assembly: SETAC Africa
Wedenesday
8.00 SETAC Africa Council meeting at Chrismar Hotel
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Horizon Planning Project
SETAC Launches Global Horizon Scanning/Research Prioritization Project
Bryan Brooks, Baylor University, Gerald Ankley, United States Environmental Protection Agency, Alistair Boxall, University of York and Murray Rudd, University
of York
The SETAC World Council is pleased to announce the initiation of a Global Horizon Scanning and Prioritization Project aimed at identifying geographically
specific research needs to address stressor impacts on environmental quality. In recent years, horizon scanning and research prioritization activities1-5 have
identified major national and international research needs in conservation biology6-9, agriculture10 and water management11. Such prioritization efforts
employ a “key questions” model5 in which research questions are submitted by scientists working in various sectors and capacities, followed by expert
workshops. Two years ago, the SETAC Global Pharmaceuticals Advisory Group initiated a key questions activity from which a top 20 list of research questions
was identified to better understand risks of pharmaceuticals and personal care products in the environment. This activity culminated with a multi-sector
workshop, the output of which was recently published in Environmental Health Perspectives12. Because this paper provides the first balanced perspective of its
type, it is already having broad impact.
In the new exercise, priority research questions will be solicited from SETAC members and other environmental professionals within the five SETAC
geographical regions, then synthesized by expert teams of academic, business and government representatives to form lists of the top research questions that,
if answered, would substantially advance our understanding of how a range of environmental stressors (chemical, physical, biological) impact environmental
quality in different geographic regions. Questions will be scientific in orientation and can cover any aspect of fields related to environmental toxicology and
chemistry [e.g., chemical fate and transport; methods of chemical analysis; different biomes (freshwater, terrestrial, marine); natural (e.g., algal toxins) and
man-made (e.g., pesticides) chemicals; chemical/non-chemical (e.g., climate change) interactions; ecological and human health outcomes; affected
populations; susceptible ecoregions and resources; uncertainties in risk assessment; environmental management approaches; etc.].
Following the five geographic exercises, priority research questions from each geographic unit will be examined during global workshops, again with balanced
representation from academic, business and government sectors. During these global workshops, priority research needs will be identified and ranked by
participants. These top research questions will then be submitted to SETAC and the broader scientific community for further ranking and prioritization.
Outcomes from this project will be disseminated through SETAC forums, including publications in Environmental Toxicology and Chemistry and Integrated
Environmental Assessment and Management. The resulting list of top global research needs will be launched at the 7th SETAC World Congress, scheduled for
November 2016, in Orlando, Fla., USA. SETAC plans to disseminate these top geographic and global priorities to policymakers, research agencies, industry and
the scientific community. It is anticipated that this effort will help increase the quality and relevance of environmental research, decrease scientific uncertainty
in assessing and managing environmental risks, and increase the credibility of technical and policy responses to global environmental stressors.

11
SETAC, a leading global environmental science organization, is uniquely positioned with geographic units in Africa, Asia/Pacific, Europe, Latin America and
North America to undertake this robust activity, which will be unprecedented in the history of environmental science. The project team includes Bryan Brooks
in the Department of Environmental Science at Baylor University, Gary Ankley at the U.S. Environmental Protection Agency, and Murray Rudd and Alistair
Boxall in the Environmental Department at the University of York. In addition to identifying critical areas of need, it is expected that outcomes of this activity
will directly support strategic long-range planning of SETAC, while providing sound, science-based approaches to identify a framework of consensus research
priorities of importance to geographically implicit and global scales13. The Global Horizon Scanning and Research Prioritization Project will be launched in
September 2013 during the during the 6th SETAC Africa Conference in Lusaka, Zambia.
At the beginning the conference the program will be introduced to the delegates and at the end priority research questions will be dicussed to move forward
to other geographical units.
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Conference programme
Monday 02.09.2013
8.00 – 8.30
8.309.00
9.00
9.20

–

9.20
9.50

-

9.5012.30

9.50 –
10.10

10.10–
10..30

10.30 –
10.50

10.50 –
11.10

Opening Ceremony (LOC, SETAC Africa, SETAC Europe, Vice Chancellor, University of Zambia)
BALLROOM
Keynote 1:
Environmental sustainability, economic growth and development: developing nation perspective
Sakala, J.,Director General at the Zambia Environmental Management Agency
BALLROOM
Launch of Horizon Project
Brooks, B.
BALLROOM
COFFEE BREAK/ POSTER
BALLROOM
SESSION 3 Monitoring, fate and transport of
agrochemicals and emerging pollutants
Albertus, R.

NALIKWANDA
SESSION 11 Ecotoxicology in tropical environments
Mmochi, A.

67 Baseline data on the common brominated
and alternative flame retardants from air
samples (high volume) and precipitation
samples from the Lake Victoria watershed,
East Africa.
1
2
1
AK Arinaitwe , DM Muir , BT Kiremire , PF
3
2
3
Fellin , CT Teixeira , HL Li
68 Ambient air levels and wet deposition
measurements of PCBs, organochlorine and
currently used pesticides in samples from the
watershed of Lake Victoria, Uganda.
1
2
1
AK Arinaitwe , DM Muir , BT Kiremire , PF
3
3
2
4
Fellin , HL Li , TH Harner , RH Hecky , CT
2
1
Teixeira , JW Wasswa
70 Detection and Quantification of Oestrogenic
Endocrine Disruptors in Water in Mwanza Gulf
in Lake Victoria Basin, Tanzania
1
1
1
H Mdegela , P Mabiki , Sijaona Msigala , James
1
2
3
Mwesongo , P Mhina , Kamundia Waweru , G
3
4
Mbuthia , K Byarugaba

1 Acute toxicity of deltamethrin on Oreochromis Niloticus
1
2
1
Placid Tankie , Patricia Fai , Jean marc Demefack , /
1
Mpoame Mbida

101 The roles of ICTs development in
controlling mercury pollution and it’s effects in
Africa
Agunlejika, J.

NSUMBU
SESSION 4 Environmental and public
health
of
waste
generation
and
management in Africa
Otitoju, O. & Onwurah, N.O.
27
Toxicological
Assessment
of
Environmental Metals in Selected Edible
Leafy Plants on Umuka and Ubahu
Dumpsites in Okigwe of Imo State, Nigeria
1
2
2
A Obasi , I Akubugwo , E Ugbogu , C
1
Okorie

14 The effects of Pappea capensis methanolic extract
on esterase enzymes in two aquatic snails
M Ndabambi, N Basopo, Y S Naik

64
Urbanization,
poor
liquid
waste
management and environmental effects in
developing countries: a case study of
Bulawayo, Zimbabwe
C Teta, Y.S Naik

20 The potential teratogenic effects of flush toilet
detergents and fragrances to freshwater Zebra fish
(Danio rerio).
Y.S. Naik

77 Heavy metal levels in water, catfish (Clarias
gariepnus) and riparian grass specimens from
the municipal waste water fed Hex river outside
Rustenburg city, North West province, South
Africa.
M Nyirenda, T.E Blom, L.E Motsei

36 First evidence of the presence of chlordeconereductase in the freshwater shrimp Macrobrachium
rosenbergii and the oyster Crassostrea gigas:
implications for water quality and food safety

71 Dietary profile of selected polycyclic
aromatic hydrocarbon fractions in processed
meats
S Olatunji, O Opeolu, S Fatoki, J Ximba

13
Federal college of Education, Gusau, Nigeria

assessment in tropical regions
L.L.-M. Lagadic, D Vassaux, M Rehel, L.L.-M. Lagadic

11.10 –
11.30

106 Analysis for Organochlorine Pesticide
Residues in Honey from Kabale District –South
Western Uganda
Ntirushize, B.

65 Feminization of male tilapia in peri-urban dams in
Bulawayo, Zimbabwe
C Teta, Y.S Naik

11.30 –
11.50

xx

85 Organochlorine Pesticide Contamination
Tropical Soils- Case Study of Kenya
1
2
1
O. MADADI , M. prof. Shiundu , O. prof. Wandiga

SESSION 10 Climate change , emerging
pollutants and possible solution
Naik, Y.S.

SESSION 1 Environmental regulation of pesticides in
Africa
Peeters, F. and Woldeamanual, A.

117 ICTs, Climate change and renewable
Energy: Tackling theCliamte Change in African
countries through investments in ICTs,
Renewable Energy and Briding the Digital
Divide
Bashiru, L.
25 Decreased biomass concentration on crude
oil impacted soil ; measurable indices in
climate change.
1
2
O OTITOJU , N.O. ONWURAH
Lunch Break/ Poster

32 Pesticide Risk Reduction Programme - Ethiopia
1
2
F.M. Peeters , Mr. Woldeamanuel

119 Prediction of Environmental Toxicity
and Degradation
Judson , P.

50 The Roles of Private Actors for Sustainable
Pesticide Distribution and Use in Ethiopia
Tizazu Mengistie, P.J. Mol, J.M. Oosterveer

Discussion: What kind of knowledge
should we share and how should we share
it?

11.50 –
12.10

12.10.–
12.30
12.30 –
13.30
13.30 –
14.10

in

37 CBIC : Collecting and Disseminating
Chemically-related Data and Toxicological
Information in Africa
1
1
1
NKF Ntie-Kang , Dr Lifongo , Dr Nfor , Dr
1
2
3
Asengalem , Mr Fomban , Dr Orish , Mr
1
4
5
1
Mainsah , Dr Fai , Dr Nfon , Prof. Efange , Dr
5
Judson

Ecotoxicology and risk assessment: Application of ecological risk assessment (ERA) tools
Onwurah, I. (University of Nigeria)
BALLROOM

14.20 –
15.40

SESSION 12 Sharing knowledge in Africa
about chemicals in the environment
Judson, P., Fai, P.
13 ISP and Environmental Chemistry in
Africa
U Sundin

14.20
14.40

-

14.40 –
15.00

51 Thermoregulation in the bank vole exposed
to chlorpyrifos: effect of artificial selection for
increased maximal aerobic metabolic rates.
G.D Dheyongera, ES Sadowska E.T, AR Rudolf,
PK Koteja
E3 Production of Biofuels from Tropical
Seaweeds
Omega A. Vicent, Musa Chacha, Aviti J.
Mmochi*

12 Risk assessment for small surface waters to be
used in the Ethiopian pesticide registration procedure
1
2
P.J. Van den Brink , A. Woldeamanual , P.I.
3
3
4
Adriaanse , M.M.S. Ter Horst , B.M. Teklu 32
29 Challenges in pesticide registration in Africa
WR Utembe, Prof Gulumian

14
15.00 –
15.20

15.20 –
15.40
z
15.40–
17.40

15.4016.00

16.00 –
16.20
16.20 –
16.40

16.40 –
17.00

82 Addressing global warming through the
promotion of Green Products: Customer
Perceptions on (E10) Ethanol Blended Petroleum
in Zimbabwe.
OM Masunda, NM Makwanise, WM Mutonhori
Coffee Break

E5 State of Education in Regulating Pesticides in Zambia
Charles M. Namafe

SESSION 5 Fate and effect of pesticides in the
African environment
Van den Brink, P.
45 Effects of chloryrifos and mercury on
selected enzymes of the freshwater snail
Lymnaea natalensis
1
1
2
N Basopo , C Mtetwa , M Ndabambi

SESSION 6 Nanotechnology and the environment
Ndeke Musee & Melusi Thwala

5 OCPs profiles in birds and their prey from
Ethiopian Rift Valley Region
Yared Yohannes, Dr Ikenaka, Dr Nakayama,
Professor Ishizuka
118 Cholinesterase activity amongst flower
farms workers in Northern Tanzania: Influence
of work practices
1Machunda RL, 2London L, 3Ngowi AVF and
3Mbise
104 Levels and Chemodynamics of Pesticide
Residues in Lake Tanganyika Basin of Tanzania
Nambela, M.

10 How water chemistry determines the risk of
metallic engineered nanoparticles in aquatic
ecosystems: nAg and nZnO case study
1
1
2
3
M Thwala , N Musee , L Sikhwivhilu , V Wepener
26 Effect of size and surface polarity on the uptake
and toxicity of nanoparticles to Daphnia magna
1
2
3
3
B ASANGA FAI , A Grant , G Mayes , A M Ali

17.00 –
17.20

75 Possible risk effect of 2, 2- dichlorvinyl dimetyl
phosphate exposure on non target organism
N Abara, O. K. Chime, A. C. Udebuani, C.
Uwazuronye

17.20 –
17.40

17 Level of organochlorine pesticides in fish
species from Lake Awassa in the Ethiopian RiftValley (2009-2010) and implications in dietary
exposure
1
2
Dr. Weldemariam , Professor Eklo
7 Levels and patterns of organochlorine pesticides
and their degradation products in rainwater in
Kibaha, Tanzania
1
2
A.M. Mahugija , Werner Schramm , Bernhard
2
Henkelmann
Poster Session

17.40
18.00

-

17.30
18.30

-

x

4 Fractionation of Natural Organic Matter upon
Sorption to Titanium Dioxide Nanoparticles: Influence
of pH and Ionic Strength
1
2
2
PM Mwaanga , R Carraway , A Schlautman

57 Application of modeling approaches on risk
assessment of engineered nanomaterials: two case
studies
N Musee
95 Fabrication of nanoparticles using natural
products and their characterization coupled with
decomposition of hydrocarbon applications
Kamau, G.N., Kathiti, D., Oyagi, M., Guto, P., Michira, I.
115 Nano-Particled Thin Films for Low Cost Chemical
Sensor Applications: Preparation, Characterization
and Application
Munyati, O

x

8.00 -8.40

8.50 – 9.10

9.10– 9.30

9.30 – 9.50

Tuesday 03.09.2013
Keynote Lecture 2
Science - Policy interfaces in Environmental Governance - The UNEP Science Strategy
Abdouraman, B. (UNEP, Chemicals & Waste)
BALLROOM
BALLROOM
NALIKWANDA

SESSION 9 Human health effects of pollutants
Hutter, H.P. & Utembe, W.

SESSION 2a Soil pollutants’ assessment, monitoring and
remediation
Dr. Beatrice Olutoyin Opeolu

19 Impact of Black Limestone Dust from a Solid Mineral Processing
Factory on the Physicochemical Characteristics and Genotoxicity of Onion
Bulbs
P. OLORUNFEMI, D.I. OLORUNFEMI, F.C. AMAEFUNA
22 Lead poisoning in children from townships in the vicinity of a lead-zinc
mine in Kabwe, Zambia
1
2
2
2
2
J Yabe , SMM Nakayama , Y IKENAKA , BY YARED , N BORTEY-SAM , O
2
1
1
3
3
BALAZS , K MUZANDU , K CHOONGO , AN KABALO , J NTAPISHA , AS
1
4
2
2
MWEENE , K ARIZONO , T UMEMURA , M ISHIZUKA
28 Key outstanding issues in the health risk assessment of lead:
Implications for Africa
1
2
1
WR Utembe , Dr Alfazema , Prof Gulumian

69 Biodegradation and extraction behaviour of 14C-azoxystrobin
in biochar amended soils
1
2
2
3
U. O. Ogbonnaya , C. J. Howell , G. D. Bending , K. T. Semple
62 Distribution and degradability of anti-malarial pharmaceuticals
in agricultural soils
1
2
3
N.Hijikat Hijikata , M. Hideak Miyai , T. Kakimo Kakimoto , N.
2
Funami Funamizu
73 Organoremediation of spent engine oil polluted soil of
automobile service center in Southeastern Nigeria.
1
2
C Udebuani , N. E prof Onwurah

COFFEE/ POSTER

10.30 -10.50
10.50 – 11.10

31 Estimation of trace metals in imported and locally produced rice
consumed in Nigeria.
O OTITOJU
78 Life Cycle Assessment of the production of Xanthate Salts
M.C. Kunene, J.L. Broadhurst, H. Von Blottnitz, P. Dicks, J-P Franzidis

11.10 – 11.30

105 LCA of sustainable development of Eritrea
Ferrari, A.M., Zerazion, E.

11.30 – 11.50

79 First experiences from a feasibility study on human health risks from
pesticides use in Jarabacoa, DR
1
1
2
3
4
H-P Hutter , MK Kundi , SB Bollmohr , HL Ludwig , PW Wallner

11.50 – 12.10

92 Heavy metal distribution in the environment and their risk assessment:
Case study of Kabwe and Kitwe
Tembo, D.
93 Anti-hepatotoxic properties of Sapium ellypticum stem bark on carbon

12.10.–12.30

SESSION 2b Water pollutants’ assessment, monitoring and
remediation
Dr. Beatrice Olutoyin Opeolu
Toxkit microbiotests : Practical and inexpensive alternatives to lab
culture tests for research and toxicity monitoring.
1
2
H Pearson , Prof Persoone
E 1 Baseline levels and trophic transfer of persistent organic
pollutants (POPs) in water, sediment and biota from the lower
Olifants River, South Africa
1
1
1,2
Verhaert Vera , Nadine Newmark , Adrian Covaci , Steven
4
4
15
6
Bouillon , Wynand Vlok , Victor Wepener , Antoinette Jooste ,
1
1
Ronny Blust , Lieven Bervoets
54 Aquatic Pollution in Cotton Growing areas of Zimbabwe : A
Preliminary study
B.K Munjanja, S.M Majoni
8
Degradation of Pesticides in the Aquatic Environment:
Characterization in terms of a Rate Model that takes into account
Hydrolysis, Photolysis, Microbial Degradation and Adsorption of
the Pesticide by Colloidal and Sediment Particles.
MFZ Zaranyika, PD Dzomba
61 Heavy metal contamination of Richmond Landfill in Bulawayo,
Zimbabwe and surrounding ground water quality
C Teta, T Hikwa
94 Natural and anthropogenic factors influencing the trophic

15

16

12.30 -13.30
13.30 -13.50

13.50 –14.10

tetrachloride model
Njouendou, A.J.N.
LUNCH/ POSTER
SESSION 8 Sustainable use of pesticides
Bollmohr, S. , Dyson, J.
56 Pesticides, ecosystem services and agriculture in developing countries
L Maltby

interaction of schistosoma vector snails in Zambia.
Monde, C.L.

40 Hazards of pesticides imported into Mozambique, 2002-2011
1
1
1
2
2
2
J Lahr , R Kruijne , JG Groenwold , M Come , K Cassam , F Mancini

99 Survey of the occurrence of oxytetracycline in untreated and treated
drinking water in Bindura town using dispersive solid phase extraction
HPLC-UV technique.
Dzomba, P.D.

E 4 The Challenges of Eliminating and Replacing Perflourooctane
sulfonic acid, its salts(PFOS) and Perflourooctane sulfonyl
fluoride(PFOS-F). The African Case.
Banda, S.F., Nkoya, M.M.

SESSION 2c Water and soil pollutants’ and remediation
Dr. Beatrice Olutoyin Opeolu
14.10 -14.30

18 Health Implication of Excessive Use and Abuse of Pesticides by the
Rural Dwellers in Developing Countries: The Need for Awareness
O Ikpesu, A.B. Ariyo

90 Sorption of heavy metal ions (CU2+ and Cd2+) from simulated
and industrial waste waters using sugarcane biomass
Opeolu, B.

14.30– 14.50

91 Sustainable Intensification and Pesticide Use - Tanzanian Smallholder
Case Studies in Maize and Rice
Dyson, J.S.

48 The potential of zea mays, commelina Bengelensis, Helianthus
Annus and Amaranthus Hybridus for phytoremediation of waste
water
1
2
1
- Oyaro , R. - Okongo , C - Kirui

15.50-15.10

115 Lifting the load-container management of crop protection products
Njoroge, S.

15.10 –15.30

23 A decade of research and experience in integrated vector management
in Cameroon
1
1
1
BN Baleguel Nkot , JCN Jane Che Nchangwi , PDB Pierre Didier Baleguel ,
2
TDN Tarla Divine Nfor

49 Removal of Cd (II), Pb (II), and Cr (III) from Aqueous Media by
Raw and Hybrid Feldspar Clays
B.K.O Agbaogun, B.I Olu-Owolabi, A.I Adeyemi
41 Risk Reduction of soil Contaminated by Obsolete Pesticides in
Africa
1
2
3
2
M. Ammati , J Harmsen , CH Sylla , J Lahr

15.30 –15.50

60 Plant-derived pesticides ; a sustainable tool to serve environment
J MAGADULA

15.50 –16.10

63 Candidate Attractants for Bactrocera invadens (Diptera: Tephritidae) Male
Flies from Gynandropsis gynandra (Capparidaceae)
1
2
S. Kimbokota , - Torto

16.10-16.40
16.40 17.00

COFFEE/ POSTER
Horizon Planning: Discussion on Research Questions for Africa
Brooks, B.
Ballroom
Closing Ceremony

17.00-17.30

17
17.30-18.15

General Assembly- SETAC Africa
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KEYNOTE SPEAKERS
Monday 02.09.2013 , 8.30
Environmental sustainability, economic growth and development: developing nation perspective
Sakala, J.,
Director General at the Zambia Environmental Management Agency
Chair: Onesmus Munyati, University of Zambia, Lusaka, Zambia
Monday 02.09.2013, 13.30
Scholz, N. Evonik Industries AG (CANCELED)

Tuesday 03.09.2013, 8.00
Science - Policy interfaces in Environmental Governance - The UNEP Science Strategy
Abdouraman, B.
Programme Officer at Chemicals and Waste, MEAs Regional Coordinator,
UNEP, Nairobi, Kenya
Chair: Silke Bollmohr, Hamana, Pretoria, South Africa
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Tuesday 03.09.2013, 13.30
Ecotoxicology and risk assessment: Application of ecological risk assessment (ERA) tools
Onwurah, I.
Professor of Biochemistry/Environmental Toxicology, Pollution Control and Biotechnology Unit, Department of Biochemistry, University of Nigeria, Nsukka
Several consequences of pollution (eg large accidental oil spills or industrial discharges) have shown that technological progress is often incapable of predicting, preventing and
mitigating the attendant environmental disasters. Traditional toxicity and ecotoxicity measurements rely mainly on direct measurement of adverse outcome from in vivo toxicity tests.
In this 21st century, there has been advances in biological methods (the –omics: transcriptomics, proteomics, metabolomics etc) which allowed the generation of large amount of data.
The integration, synthesis and managing of these data require computational biology (modelling) and bioinformatics
In April 2009, 44 top-ranking scientists representing academia (in diverse disciples such as biochemistry, ecology, molecular biology, toxicology, bioinformatics, and health and
environmental risk assessment), government, industry (business) from 7 countries gathered at SETAC Pellston workshop in Forest Groves, Oregon, USA. Their work culminated into a
groundbreaking approach that changed the traditional 20th century traditional paradigm of ecological risk assessment (ERA) and this lies on the domain of Predictive Ecotoxicology that
is supported by Adverse Outcome Pathway (AOP).
This key note presentation aims at giving an overview of the research ongoing in the area of predictive Ecotoxicology in the 21st century, with a specific focus on case studies based on
Systems biology approach, with our Nigerian experience in focus (the massive crude oil that spilled into a palm oil plantation (9500 palm oil trees) in a location in the Niger Delta Area of
Nigeria). The objective of risk assessments is to support decision making by assessing risks of adverse effects on the ecosystem and human health from pollutants or other stress
factors. In this session scientists are challenged to employ risk assessments in which multiple sciences are integrated.

Chair: Fai, P.( University of Bamenda, BAMENDA, Cameroon)
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SESSION 1: ENVIRONMENTAL REGULATION OF PESTICIDES INAFRICA
Nalikwanda Room
Chair:

Floor Peeters (Wageningen UR, WAGENINGEN, Nederland)
(

Alemeyehu Woldeamanual Animal and Plant Health Regulatory Directorate, Ministry of Agriculture, ADDIS ABABA, Ethiopia)
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12 Risk assessment for small surface waters to be used in the Ethiopian pesticide registration procedure
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2

Animal and Plant Health Regulatory Department (APHRD), ADDIS ABABA, Ethiopia
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Addis Ababa and Wageningen University, ADDIS ABABA, Ethiopia

Within the Dutch-Ethiopian Pesticide Risk Reduction Programme an environmental risk assessment procedure is developed to be used in the Ethiopian pesticide registration process.
In cooperation between the APHRD, Ethiopia and Alterra, The Netherlands, workshops were organised, where environmental protection goals were identified and prioritised. Risks for
the selected protection goals will be evaluated with the PRIMET software instrument, developed by Alterra. PRIMET compares the exposure to the pesticide to its toxicity for different
environmental compartments. It is based upon concepts and meta versions of models used in the registration procedure of the European Union. PRIMET is being adapted for Ethiopia,
in order to produce tailor-made risk assessments. To do so, the priority protection goals of drinking water from surface water and from groundwater were worked out by defining
“realistic worst case”scenarios, intending to protect not only the average situation, but also more vulnerable situations, covering e.g. 90% or 99% of all possible Ethiopian sites. Using
spatial and temporal statistics of occurrence of the main ‘driving factors’ for the pesticide concentration in the surface water bodies and groundwater bodies, protective scenarios were
selected. The surface water scenarios were parameterised with Ethiopian climatic and soil data in the existing EU models of PRZM, simulating runoff, and TOXSWA, simulating
behaviour in small surface water. Exposure concentrations were calculated for combinations of Ethiopian crops and pesticide application patterns. The PRIMET instrument and
examples of risk assessments will be presented and discussed.
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29 Challenges in pesticide registration in Africa
WR Utembe, Prof Gulumian
National Institute for Occupational Health, JOHANNESBURG, South Africa
Pesticides are intentionally designed to be toxic to living organisms including insects, rodents, fungi, weeds or other organisms. Therefore, pesticide can pose human health and
environmental risks through several exposure pathways including direct occupational exposure, ingestion of food and water and direct contact with environmental media. Many
countries, especially developed countries, have set up regulatory procedures to control the production and use of pesticides. One regulatory procedure is the registration of all
pesticides used in a country. Data requirements for registration include identity, composition, toxicity, and environmental fate (degradation, metabolism, dissipation, accumulation, and
transport (leaching, adsorption/desorption, volatility, and spray drift). In order to assist developing countries, the Food and Agricultural Organisation (FAO) of the United Nations
developed the International Code of Conduct on the Distribution and Use of Pesticides. The code requests governments to implement a pesticide registration and control system and to
conduct risk evaluations as part of the registration process. Toxicity studies are very expensive with the result that toxicity data used to register pesticides in developing countries comes
almost entirely from western temperate zones. There are concerns on the suitability of applying temperate toxicity data in risk assessment in tropical regions. Risk assessment of
pesticides also requires an estimation of pesticide concentrations which would be expected in the environment from normal use. These are referred to as predicted environmental
concentrations (PNEC). In order to assess the risk to the environment posed by a particular pesticide, these concentrations are compared to concentrations known to be toxic from
laboratory tests (hazard). Simulation models are often used to get PECs. Scenarios of crop, soil and weather data from the European Union (EU) are used for estimating concentrations
of pesticides in soil, for leaching and other fate and exposure assessments. Should PEC values obtained for temperate regions be applied to tropical regions? Furthermore, even if the
PECs values determined for temperate regions were similar to those in the tropics, it is not clear if the toxicity of the substance would remain the same. Toxicities have been observed
to rise or decrease with temperature. Although use of pesticide behaviour models requires modelling experience and computer programming skills, especially if the models do not
provide users with any Windows-based interface, developing countries need to develop modelling capacity to suit their situations. There are research needs on fate and degradation in
tropical conditions, acute and chronic toxicity to native species, effects of temperature, humidity, and other characteristics of tropical conditions on toxicity, as well as effects of
pesticides on tropical ecosystems. Educational institutions should incorporate general risk assessment modelling and pesticide behaviour models in particular in school curricula.
International organizations such as the WHO, FAO, UNEP should help build capacity of risk assessment in general and risk assessment modelling in particular.
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32 Pesticide Risk Reduction Programme - Ethiopia
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F.M. Peeters , Mr. Woldeamanuel
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Wageningen UR, WAGENINGEN, Nederland
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Animal and Plant Health Regulatory Directorate, Ministry of Agriculture, ADDIS ABABA, Ethiopia

Ethiopia is in the process of intensifying and diversifying its agriculture to meet national demands for food, but also to increase agricultural exports (e.g. of coffee, flowers and
vegetables). Both intensification and diversification may lead to increased use of agrochemicals such as pesticides. However, pesticides, when used inappropriately, can affect
agricultural productivity, thus reducing the sustainability of agricultural intensification and diversification, and can result in adverse effects on human health, the environment and water
quality Therefore, sustainable growth of the agriculture sector, and protection of human health and the environment inEthiopia require effective regulation and management of
pesticides. In 2010 a collaborative programme was initiated, the Pesticides Risk Reduction Programme (PRRP - Ethiopia). The overall goal of the programme is to contribute to a
sustainable pesticide management system in Ethiopia in order to regulate pesticide use by farmers, taking into account the whole pesticide life cycle from registration and procurement,
import/local manufacture of pesticides, to distribution, use and monitoring, including quality control and waste management, and to improve the environment, health of growers and the
surrounding community, and to stimulate the economic performance of the Ethiopian agricultural sector. It is acknowledged by all stakeholders, including representatives of relevant
ministries and the African Union, that the present programme on pesticide risk reduction is important and may serve as a pilot project for other African countries or regions. programme
is based on all identified needs in terms of human and institutional resources for the implementation of pesticides and biopesticides registration and the needs for the enforcement of
post registration activities. It covers both agricultural pesticides as well as public health pesticides.
50 The Roles of Private Actors for Sustainable Pesticide Distribution and Use in Ethiopia
Tizazu Mengistie, P.J. Mol, J.M. Oosterveer
Wageningen, WAGENINGEN, The Netherlands
In recent years, following limited successes of state , private (market) actors and mechanisms are created non-state actors whose purpose is to develop and implement environmentally
and socially responsible management practices. This paper developed an analytical framework designed to understand better the emergence of private governance arrangements and
the conditions under which they may improve pesticide distribution and safe use. Its theoretical roots draw on private governance, while its empirical focus is on the case of the role of
private actors at different /multiple points of pesticide distribution and use in Ethiopia. This research aims to contribute to the understanding of how do and can Ethiopian pesticide
traders contribute to problems and solutions of pesticides actors in a private form pesticide governance (import, transport, storage, and retail of pesticides) .The paper is based on
information collected from state (12 pesticide regulatory body ),distributors (15 importers and 30 retailers) and end users (30 vegetable growers).Data was collected through interviews,
document review, and visual observation .Results showed that pesticide is traded and used inappropriately .Therefore, strengthening the private governance of pesticide management
has potentially huge economic, human health and environmental quality benefits and might ultimately improve existing state-centered authority, and in so doing reshape the current
improper pesticide distribution and unsafe use in Ethiopia.
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E5 State of Education in Regulating Pesticides in Zambia
Charles M. Namafe (CANCELLED)
University of Zambia, School of Education, Lusaka, Zambia.
Under the name ‘pesticides’ grouped a large number of chemicals which are used by human beings to suppress or eliminate organisms considered to be undesirable. Most of these
chemicals are capable of selectively damaging undesired organisms while causing none or nominal damage to the desired one even if the two are in close association. Due to this
property of causing a selective toxic action on certain species, such chemicals have acquired a very important role in modern society.
The history of applying various chemicals to suppress or eliminate unwanted organisms is a long one. The Second World War and thereafter witnessed extensive use of such
chemicals, to such an extent that the damage caused to the environment has arguably been heavier than gains from the reduced pest menace. This situation now calls for deliberate
and extensive education of citizens regarding risks and dangers associated with pesticides. This paper outlines strides taken by Zambia to educate its citizens about pesticides at the
dawn of the 21st century.
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46 Pesticide Registration Management System (PREMAS)
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Alterra, WAGENINGEN, Nederland

The Pesticide Registration Management System (PREMAS) is a software programme specifically developed to manage the administrative process of registering a pesticide. It was
developed for the Animal and Plant Health Regulatory Directorate of the Ministry of Agriculture, responsible for pesticide registration in Ethiopia.
PREMAS allows easy tracking of the application and the status of evaluation of the registration dossier, establishes a database of basic information of each of the pesticides under
evaluation, provides rapid access to contact information of registration holders, facilitates the production of standard letters, check-lists and receipts, and allows real-time reporting of
specific steps in the registration process.
PREMAS has been developed to mirror the registration legislation, process and procedures applied in Ethiopia. It is also compatible with the FAO Pesticide Stock Management System
(PSMS), to allow easy uploading of registration data into PSMS. While specific for the Ethiopian situation, PREMAS can be adapted to registration processes in other countries.
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SESSION 2: SOIL AND WATER POLLUTANTS’ ASSESSMENT; MONITORING AND
REMEDIATION
Nalikwanda Room
Chair:
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Cape Peninsula University of Technology, Cape Town, South Africa

Session 2a) Soil pollutants’ assessment and monitoring
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62 Distribution and degradability of anti-malarial pharmaceuticals in agricultural soils
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It has been known that source-separated human urine and compost from composting toilet is available for agricultural production as a liquid fertilizer and a soil conditioner. The reuse of
human excreta would be attractive option for rural area in sub-Sahel regions, because it could save investment for chemical fertilizer and give an incentive for installing the sanitation
facilities. On the other hands, these sanitary by-products contained micro-pollutants such as personal care products (PCPs) and these PCPs might be accumulated in soil and/or
absorbed by plant in the recycling system. Although distribution and degradability of some general PCPs in agricultural soil has been investigated, the information about anti-malarial
pharmaceuticals, which is widely consumed in sub-Sahel regions but regional-specific PCPs, is quite limited. Therefore, distribution and degradability of anti-malarial pharmaceuticals in
vegetable cultivation was studied in the present study. Totally seven anti-malarial pharmaceuticals, doxycycline (DX), quinine (Q) artesunate (AS), pyrimethamine (PM), sulfadoxine
(SD), lumefantrine (LF), mefloquine (MQ) were selected. 300 mg of the each target was spiked in 1 kg of soil mixture filled in plastic pot. Germinated Komatsuna (leafy vegetable;
Brassica rapa var. perviridis) seeds were sawed and totally 9.3 mL of synthetic urine was applied in the pot as a liquid fertilizer. After 28 days cultivation, shoot and root of Komatsuna
and soil were sampled. Targets pharmaceuticals in the plant and soil were extracted with 50% ethanol contained 5% KCl and the extraction liquid was centrifuged and filtered with 1.0
m pore of grass filter. Then, the filtered sample was cleaned up by solid phase extraction cartridge (Oasis HLB, 6 cc/500 mg). Eluate from the cartridge was analyzed by LC/MS system
with SunFire C18 analytical column. Additionally, degradability rate of the targets was compared with stirized soil and non-stirized soil to know the degradability mechanism. The result
showed that DX, AS, PM and MQ in the plant shoot were detected at the level of 4.7, 1.0, 0.5 and 5.1 mg/g-dry respectively, but Q, SD and LF was under detection limit. In the case of
root, Q, PM and MQ were detected at the level of 0.9, 0.2 and 6.7 mg/g-dry but DX, AS, SD and LF was not. In the cultivated soil, Q, SD, AS and PM was easily degraded but DX, MQ
and LF were remained. Although tendency of PM and AS about distribution was difficult to discuss, non-degradable pharmaceuticals in soil such as DX and MQ supposed to be easily
absorbed in plant shoot and DX might be easily transported to shoot part with xylem sap due to the low LogKow value. And high LogKow compound such as LF was accumulated in
soil without plant absorption. Degradability rate of Q, SD, AS and PM was delayed in sterized soil compared to non-sterized soil. Therefore, these pharmaceuticals might be degraded
by biological reaction.
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69 Biodegradation and extraction behaviour of 14C-azoxystrobin in biochar amended soils
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The persistence and mobility of pesticides are important in order to determine potential risk that they may pose to receptors. Azoxystrobin is a β-methoxyacrylate derivative with a
chemical structure based on naturally occurring strobilurins. Degradation in soil is often by photolysis, dissipation and/or microbial degradation into several metabolites which may be
either stable or mobile in soil. Azoxystrobin has been shown to be very toxic to aquatic organisms when found in surface waters. This current study investigated the extraction and
biodegradation of

14

-1

o

C-azoxystrobin (5 mg kg ) in a biochar (BioC1 and BioC2 at 0.1% and 1%) amended soil. BioC1 was produced from woodland waste at 450 C for 16 hours and
o

BioC2 was produced at 1,000 C from demolition wood waste for 1 hour (gasification).The amendment conditions were aged for 1, 35, 70 and 140 days. The total extent of

14

C-

azoxystrobin mineralisation was assessed by monitoring mineralisation in respirometric assays over 14 days using Rhodanobacter sp and Cupriavidus sp inoculum and compared to
HPCD, CaCl2 and methanol extractions. The mineralisation of the fungicide to
extraction of

14

CO2 was no greater than 4% of the amount of

14

C-azoxystrobin associated activity applied. The

14

C-azoxystrobin by calcium chloride (CaCl2), hydroxypropyl-β-cyclodextrin (HPCD) and methanol were greatly reduced (P < 0.001) in BioC2 amended soil compared to

BioC1, due to higher nanopore site and sorption. CaCl2 and HPCD extracted no more than 10% and 20%

14

C-azoxystrobin in 1% BioC2 amended soil, respectively; whereas, methanol

extracted greater portions. Reduction in extractability and mineralisation were governed by concentration, properties and type of biochar. HPCD extraction provided detail of total
desorbable

14

C-azoxystrobin but the compound was unable to be mineralised by the bacteria used. These results also indicate that biochar can reduce the bioaccessibility of such

organic contaminants and govern their mobility in soils.
73 Organoremediation of spent engine oil polluted soil of automobile service center in Southeastern Nigeria.
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A sustainable approach in ameliorating the negative effect of spent engine oil produced in automobile servicing centers discharged into the environment, where they are not recycled
can be achieved through an integrated environmental biotechnology. Some methods used in bioremediation of such oily waste are not sustainable in terms of energy, material
resources and soil fertility recovery. In this work, an optimised bioremediation strategy that utilizes animal dung in the remediation of spent engine oil polluted soils is reported. In this
study, routine soil analysis was done before and after amendment of spent engine oil polluted soil with different animal dung types at 10, 20, 30, 40, and 50% levels. Result obtained
showed that the polluted soil has a pH of 5.1 compared with the unpolluted soil with pH of 6.2. Result of the remediation study showed 99% reduction of spent engine oil after six weeks
of treatment. Cattle dung produced significant reduction of spent engine oil in polluted soil compared to other animal dung used in the treatment of soil sample. The study concludes that
the use of locally sourced materials such as poultry, pig and cattle dung are more economical and sustainable and should be used for efficient remediation of spent engine oil in any
impacted soil, considering the fact that it also enhances restoration of soil productivity.
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Session 2b) Water pollutants’ assessment and monitoring
PLATFORM
E 1 Baseline levels and trophic transfer of persistent organic pollutants (POPs) in water, sediment and biota from the lower Olifants River, South Africa
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The occurrence of major crocodile and fish mortalities in the lower Olifants River (OR) basin, demonstrated that the ecosystem functions of the river are disturbed. The lower OR is
situated in a mining, agricultural and urban region and hence it has a high potential for exposure to multiple stressors, including chemicals such as persistent organic pollutants (POPs).
POPs can be transferred across trophic levels of the food chain by bio-accumulation and biomagnification, and the effects of POPs are thus manifested most explicitly at the level of
top-predators.
The present study aimed to (1) produce a baseline dataset on POP levels in water, sediment and biota from the lower OR basin, (2) evaluate the bioavailability of POPs to biota with the
biota-sediment accumulation factor (BSAF) model, and (3) investigate the trophic transfer of POPs by means of stable isotopes and trophic magnification factors (TMFs).
Samples of water, sediment and biota (invertebrates and fish) were collected from 4 points in the OR (Flag Boshielo dam, Phalaborwa Barrage, Mamba Weir and Olifants Gorge).
Following POPs were monitored: PCBs, PBDEs, DDTs, HCHs, CHLs, HCB and PFASs. In addition, stable isotope (δ13C and δ15N) measurements in different compartments of the
food web were performed.
POP levels in the sediment and biota are low. Only ∑DDTs levels in fish muscle (<LOQ-61 ng/g ww; 0.028-28 µg/g lw) were of the same magnitude or higher when compared to other
studies from temperate and tropical regions (Wepener et al., 2011; Verhaert et al., 2013; Van Ael et al., 2013; Kidd et al., 2001). p,p’-DDE was the most dominant DDT metabolite
(91%), followed by p,p’-DDD (4.9%) and p,p’-DDT (3.1%). This metabolite profile shows that the detected DDT pollution originates largely from historical use.
BSAF values varied among species and locations, but in general BSAFs were extremely high compared to the literature. To evaluate the BSAF approach, BSAFs were linked to
environmental concentrations. Significant negative correlations between BSAF and sediment concentrations were observed. This indicates that the BSAF concept is a poor predictor of
the bioavailability of POPs in the present study.
Based on δ13C and δ15N, food web interactions were investigated. Biomagnification profiles of POPs were investigated by calculating TMFs. The TMFs from the present study were
compared with TMFs from other studies around the world and were used for risk assessment.
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53 Degradation of Pesticides in the Aquatic Environment: Characterization in terms of a Rate Model that takes into account Hydrolysis, Photolysis, Microbial Degradation
and Adsorption of the Pesticide by Colloidal and Sediment Particles.
MFZ Zaranyika, PD Dzomba
University of Zimbabwe, HARARE, Zimbabwe
The traditional approach to studying the persistence of pesticides in the environment consists of spiking the appropriate compartment of the environment with the pesticide, and then
collecting samples periodically to determine the amount of pesticide remaining in the medium at the time the sample was collected. The concentration of pesticide remaining at any
given time is then plotted as function of time, to give the persistence curve. In most cases the persistence curve resembles a first order decay curve. In the work described in this review
paper, the loss in the pesticide after a given time period is calculated and plotted as a function of time. The microcosm experimental setup consisted of dam (or river) water and
sediment, and a distilled water control, contained in 150 L white plastic drums. Pesticides that have been studied include the organophosphate herbicide glyphosate [1],
organophosphate insecticides fenamiphos, chlorpyrifos, and pirimiphos-methyl [2], organo-chlorine insecticides endosulfan I and II [3], and the bipyrimidium herbicide paraquat [4]. Plots
with two linear portions were obtained for the water and sediment phase respectively, for experiment as well as the distilled water control. For each linear portion, the constant slope
points to the existence of steady state conditions, attributed to hydrolysis and photolysis in the distilled water control, and in the experiment to microbial degradation, whereby each
linear portion corresponds to the plateau in the Michaelis-Menten curve. The different rates of degradation indicated by the linear plots are characterized in terms of appropriate
hydrolytic and photolytic kinetic models, and a microbial degradation kinetic model that takes into account adsorption of the pesticide by colloidal and sediment particles. Data are
presented showing that for each speciation form, the rate of degradation is a product of two factors, the adsorption factor (equal to the reciprocal of the adsorption/desorption
equilibrium constant) and microbial factor (equal to the product of the apparent rate constant for microbial degradation and the microbial population density). The estimation of the
various rate constants and adsorption/desorption equilibrium constants, and associated apparent thermodynamic properties, are discussed. The bioavailability of the various speciation
forms and strategies for the remediation of pesticide pollution of aquatic environments are also discussed.
54 Aquatic Pollution in Cotton Growing areas of Zimbabwe : A Preliminary study
B.K Munjanja, S.M Majoni
National University of Science and Technology, BULAWAYO, Zimbabwe
The main economic activities in Zimbabwe are mining and agriculture. The main crops grown are tobacco, cotton and maize. However, these major crops consume a lot of pesticides.
From previous studies, pesticides have been found to move away from their point of application into other environmental matrices, such as soil, water and other crops that they were
not intended for.
The main problem with cotton is that in Zimbabwe, the pesticides that are applied are very poisonous and if they find their way into water bodies, there is possible depletion of the
numbers of aquatic animals such as fish. Moreover, the water from rivers is used for drinking by people in some of the regions. Fish from those rivers is also a major component of the
diet of these people. Effects of consuming water or fish contaminated with the pesticides may include reduced immune system, cancer, or disruption of endocrine system. Hence a
preliminary study in these regions is necessary to curb environmental pollution due to cotton farming.
In this study, aquatic pollution due to 3 pesticides, fenvelerate, lambda cyhalothrin and Endosulphan will be carried out. Samples of fish, sediments and water will be collected from the
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rivers randomly. Method development and validation will be carried out on an HPLC- UV system.
To sum up, the aquatic pollution due to the pesticides used in cotton farming will be characterised by the following actions (1) method development and validation of HPLC with UV
detection for determination of the amount of the pesticides under study in fish, water and sediments (2) sampling of fish, water and sediments from rivers in cotton growing regions (3)
comparing the levels found with the stipulated limits by international regulatory authorities.
61 Heavy metal contamination of Richmond Landfill in Bulawayo, Zimbabwe and surrounding ground water quality
C Teta, T Hikwa
National University of Science and Technology, BULAWAYO, Zimbabwe
Landfills are used worldwide as a cost-effective solid waste disposal method. However the global increase in waste generation rates and increasing complexity of wastes could make
landfills a great threat to the environment. Developing countries such as Zimbabwe face a range of challenges with solid waste management; there are rarely any waste recycling
facilities, wastes are not separated at source before disposal, and some landfills are improperly designed. Scrap metals and electronic waste in landfills are known to leach and can
cause metal pollution to the environment, particularly ground water. In this study we assessed heavy metal concentrations from Richmond Landfill in the City of Bulawayo, Zimbabwe.
Lead, Cadmium, copper, Chromium, and iron were analyzed in landfill leachate, soil and in nearby borehole water from Matsheumhlope aquifer underlying the landfill. Possible ground
water contaminants in leachate were lead (1.08 ppm), iron (80 ppm) and cadmium (0.19 ppm) while in soil they are lead (31.1ppm), iron (580 ppm, Chromium (298 ppm) and cadmium
(5.7ppm). Ground water from Matsheumhlope aquifer underlying the landfill had high lead (0.21 ppm) and cadmium (0.02 ppm) levels compared to WHO standards for drinking water,
possibly due to contamination from the landfill leachate, posing health threats to the people who use the water for consumption.
83 Toxkit microbiotests : Practical and inexpensive alternatives to lab culture tests for research and toxicity monitoring.
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Worldwide, toxicity testing for determination of the toxic hazard of chemicals and toxicity monitoring of polluted aquatic or terrestrial environments is hampered by the (intrinsic) need for
the infrastructure and equipment, and the workload and the costs for the culturing and year-round maintenance of live stocks of the test species needed for the assays.
During the last decades, practical and cost-effective microbiotests have been developed which are totally independent of the former handicap. The microbiotests are indeed all based
on the use of “dormant”or “immobilized”stages of the test species, which can be stored for long periods of time, and “hatched, de-immobilised or germinated”at the time of performance
of the assays.
An extensive battery of microbiotests is presently available with aquatic and terrestrial test species (bacteria, micro-algae, protozoa, rotifers, crustaceans and higher plants).
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These microbiotests have been incorporated in testkits and they are commercialized under the generic name TOXKITS.
Six Toxkit microbiotests have already been submitted to extensive International Interlaboratory Comparisons to determine their intra- and interlaboratory precision. Subsequent to the
success of these international comparisons these microbiotests have been proposed to and accepted by the International Standardization Organisation ISO as reliable standard
methods for toxicity testing.
As of to date Toxkit microbiotests are used in about 45 countries worldwide for a multitude of applications in toxicity research and in toxicity monitoring. More than 400 titles and
abstracts of reviews, publications and reports on various Toxkit applications are listed on the website www.microbiotests.be . The presentation will highlight the results of a number of
studies with Toxkit microbiotests which have been performed in different countries.
94 Natural and anthropogenic factors influencing the trophic interaction of schistosoma vector snails in Zambia.
Monde, C.L.
Copperbelt University, Kitwe, Zambia
High prevalence of schistosomiasis in the tropics necessitates the need to explore the possibility of managing the levels of Schistosoma vectors. Zambia, in which up to 77% of the
population in some rural areas are infected with schistosomiasis, provides a good case study area. A number of streams, ox-bow lakes and reservoirs support populations of
schistosoma vectors in Zambia. However, natural and anthropogenic factors that affect the interaction of schistosoma vector snails in affected communities have not been fully
exploited as a number of questions that would provide for managing the population levels of schistosoma vectors remain unanswered namely; i) What habitat factors are required for
the proliferation of vector snails? ii) Do seasonal variations impact vector snail abundance and schistosomiasis disease prevalence? iii) What behavioural traits are associated with
schistosoma infections in adjacent communities? In an attempt to answer these questions, a longitudinal study whose aim is to characterize biological, chemical, physical and
anthropogenic factors that may play a role in schistosomiasis transmission dynamics was carried out from March to December, 2013 in two different regions of Zambia (North-Western
and Southern Provinces) that have high prevalence of schistosomiasis. The study involved both the direct assessment of biological (flora and fauna), chemical (heavy metals, DO, etc.)
and physical (temperature, water flow etc.) parameters using a scoop net and SenseLine GPS Aquameter. A questionnaire was administered to generate information on the perception
of the local community members on the prevalence of fish, molluscs and schistosomiasis throughout the year. Preliminary results show that three snail species (&lt;i&gt;Bulinus
globosus, Biomphalaria pfeifferi, Melanoides tuberculata&lt;/i&gt;) are present in both regions. &lt;i&gt;Bulinus globosus&lt;/i&gt; is found associated with &lt;i&gt;Phragmites
mauritianus&lt;/i&gt; grass in slow moving water in most cases while &lt;i&gt;Melanoides tuberculata&lt;/i&gt; is found buried in a thin layer of sediment in flowing water.
&lt;i&gt;Biomphalaria pfeifferi&lt;/i&gt; is the least common among the snails collected and is found in clear water on gravel. No observable trends in chemical and physical factors have
emerged so far. Anthropogenic factors (swimming, bathing, washing and fishing) predispose young children and women to contact with possible schistosoma infested water.
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99 Survey of the occurrence of oxytetracycline in untreated and treated drinking water in Bindura town using dispersive solid phase extraction HPLC-UV technique.
Dzomba, P.D.
University of Zimbabwe, Chemical Department, Bindura, Zimbabwe
Tetracyclines are some of the emerging micro-pollutants in aquatic environment. Omnipresence of pharmaceuticals in aquatic environment is becoming a major public health concern
worldwide. This is because there is a great fear that they may reach levels that are toxic to humans. Low levels that have been found in the environment have also been reported to
have the propensity to induce microbial resistance. Microbial resistance can be transferred to humans through drinking water and the food chain. There is also a general fear that they
can disturb other systems such as microbial degradation of pesticides. The research was concerned with determining the presence of oxytetracycline in untreated and treated drinking
water in Bindura town. Dispersive Solid Phase Extraction (DSPE) was employed to extract oxytetracycline. Quantitative analysis was carried out using HPLC coupled to a UV-Vis
detector set at 360nm. The overall mean recovery from water samples was 98.6 Â± 3.66%. The Limit of Detection (LOD) and Limit of Quantification (LOQ) were found to be 11.55 and
35.05 ng/ml respectively. Oxytetracycline was present in all the untreated water samples from Bindura with values ranging from 0.0611 Â± 0.000865Âµg/ml to
0.1495Â±0.001085Âµg/ml. No oxytetracycline was detected in most treated water samples except for two samples from Chipadze and Chiwaridzo. Chipadze recorded 0.0711 Â±
0.000071Âµg/ml whilst Chiwaridzo had 0.0660 Â± 0.000798Âµg/ml and these values are even higher than some obtained for untreated water. This anomaly may be due to
contamination of treated water with sewage as these areas are frequently faced with serious water and sewer pipe bursts. Unregulated chicken raring is also very high. Almost every
house has a vegetable garden and chicken droppings are used as manure. It is possible that oxytetracycline which is the widely used antibiotic may have been washed from the
vegetable gardens by runoff. Occurrence of oxytetracycline in both treated and untreated water may pose a health risk to the general public. Microbial resistance may develop and
reduce successes of pharmaceuticals that share the same structure activity relationship with oxytetracycline.
2c) Soil and water pollutants’ remediation
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41 Risk Reduction of soil Contaminated by Obsolete Pesticides in Africa
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FAO, ROME, Italy
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Wageningen UR, WAGENINGEN, Nederland

3

African Stockpiles Programme, BAMAKO, Mali

A large number of sites in Africa are contaminated by pesticides that were spilled during the course of desert locust control operations and also during normal agricultural practice
(pesticide depots). The risk at each site differs according to a variety of factors, and in certain cases remedial action will be needed in order to protect both human health and the
environment. The Africa Stockpiles Programme (ASP), launched in September 2005, is designed to rid Africa of stockpiles of obsolete pesticides and to ensure new stockpiles do not
accumulate. A key objective of ASP is to ensure that stockpiles are disposed of in an environmentally sound manner.
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The experience within ASP has shown that methods to assess the risks of contaminated soils (FAO, 2000) are often too theoretical, difficult to complete at African conditions, necessary
laboratory facilities are lacking and this all results in a wait and see attitude. This wait and see attitude becomes even stronger if the assessment procedure is followed by
recommendations based on too expensive or not realizable northern technology. Solutions have been found for repacking, removal and off-site treatment of the pesticides residues, but
difficulties are still encountered in treatment of high amounts of soil contaminated by leaking vessels. Physical transport of cleaning equipment and transport of high amounts of
contaminated soils was found to be not feasible. The result is that no real actions to reduce risks are taken, nothing will happen till a new assessment will be started in future; an infinite
circle. This paper presents another entry: break this circle, assessment is not the primary goal, because for most suspect depots and sites a visit and expert judgment is already enough
to conclude that there is a potential risk for human health and environment. There is a strong need for immediate action and measures to reduce the risks of the pesticides.
The work carried out and described in this presentation provides an assessment of the current nature and extent of the contamination, the risk posed to health and environment, and
gives potential local solutions that may be applied to eliminate or substantially reduce the risks. High concentrations of pesticides can be found in soils where pesticides have been
stockpiled. Regulations are mostly focused on these concentrations, but from a risk-based point of view, contaminations are only a risk if they are or may come available. A risk-based
approach can be more useful than a concentration standards-based approach. This widens the range of options and therefore can facilitate more tailor-made solutions for individual
sites that address the problem and are more viable. In a risk based approach stimulation of biodegradation of the pesticides and/or immobilization and isolation of the contaminant may
play a role.
A site-specific assessment is necessary to provide a sensible solution. Some clean up approaches are also highly sensitive to the site and the conditions so there is no simple
prescription to fix all problems. The following steps are necessary:
1- Investigation of the site, including historical use, the spread in the soil system, possibilities of transport, hydrology, climatologically conditions, etc.
2- Defining of the site specific risks.
3- Gathering of missing information.
Based on all the information a remediation plan can be made to reduce risks, which has to be locally discussed:
4- Possibilities for site specific and sustainable remediation by risk reduction using local possibilities (biodegradation and isolation.
After reaching agreement on the measures to be taken, realizing the local possibilities the last step follows:
5- Implementation of the risk reduction measures.
The research has started with the investigation of three sites in Mali (Molodo, Sévaré and Niogoméra) and three sites in Mauretania (Nouakchott, Kiffa and Letfatar) according the first 4
steps in the summer of 2007. This was followed by preparing proposals to reduce the risks of the pesticides. The proposals were worked out in detail and the first implementation was
started in July 2008 in Molodo. This was followed by implementation on the other two sites in Mali and the site of Letfatar in Mauretania. In Mali the experience was used on other sites
and risk reduction activities were started in Dialakoroba.
Results of the project were shared with other African counties during a workshop in Bamako in 2010. Results from Mali and Mauretania were presented and it was discussed how the
experiences could be used in the rest of Africa (PASP, 2010). In August 2010 first steps were made for implementation in Botswana and in 2013 the approach will be implemented in
Benin.
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48 The potential of zea mays, commelina Bengelensis, Helianthus Annus and Amaranthus Hybridus for phytoremediation of waste water
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Maasai Mara university, NAROK, Kenya

2

Jomo Kenyatta University, NAIROBI, Kenya

Waste-water from domestic use and from industrial effluent burden the water systems with high levels of heavy metal hence there is need to remove these heavy metals so that the
waste water can be recycled for use for household or irrigation. The present study has screened Zea mays (maize), Commelina bengelensis (wondering jew), Helianthus annuus
(sunflower) and Amaranthus hybridus (amaranthus) for their ability to bioaccumulate Pb, Cu, Cd and Zn metals. The results obtained show that the H. annuus and C. bengelensis plant
have promising potential for removal of Pb, Cu and Cd from wastewater though their ability to remove Zn from contaminated solutions is not much different from that of Z.mays and A.
hybridus.

49 Removal of Cd (II), Pb (II), and Cr (III) from Aqueous Media by Raw and Hybrid Feldspar Clays
B.K.O Agbaogun, B.I Olu-Owolabi, A.I Adeyemi
University of Ibadan, IBADAN, Nigeria
Various anthropogenic activities have led to the pollution of the several environmental media by heavy metals. Owing to the toxic natures of these heavy metals, and the need for
2+

2+

remediation, this study was conducted to investigate the efficiencies of raw and hybrid feldspar clays (feldspar modified with Carica papaya seeds) in removing Cd , Pb

3+

and Cr

from

aqueous media.The effects of operating variables such as pH, ionic strength, temperature, initial metal ion concentration, and adsorbent mass were also evaluated. Both adsorbents
gave maximum adsorption of 95-100% for the three metals at pH 3-6, 100ppm initial metal ion concentration, 0.01M NaCl indifferent electrolyte, and 1g adsorbent mass. Percentage
adsorption decreased with increase in initial metal ions concentration, while it increased with increase in temperature. The equilibrium adsorption was attained between 15-60 minutes.
The adsorption kinetics of the three metals was described by pseudo-second-order model, and the parameters were determined by linear regression analysis. The adsorption isotherms
for Cd and Cr were better fitted by Langmuir model than Freundlich, while that of Pb was better fitted by Freundlich than Langmuir. Isotherm parameters and coefficients of variations
2

(R ) were also determined by linear regression analysis. Adsorption capacity (KF) increased with increase in temperature, thus confirming the endothermic nature of the reaction. The KF
values of the hybrid clays are also higher than those of the raw clays. Thus, the two adsorbents are very efficient for the removal and/ or immobilisation of heavy metals, however, the
hybrid clay showed a better performance.
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90 Sorption of heavy metal ions (CU2+ and Cd2+) from simulated and industrial waste waters using sugarcane biomass
Opeolu, B.
Cape Peninsula University of technology, Cape Town, South Africa
The widespread use of heavy metals in different manufacturing processes has resulted in their presence in the air, soil and aquatic ecosystems. Many manufacturing processes release
their effluents into nearby streams and rivers due to non-availability of waste treatment technologies in the developing world. Industrialization has therefore been reported to be a major
anthropogenic source of these elements and their compounds waterbodies. Conventional methods that are currently being used in the developed world (such as chemical precipitation,
ultra-filtration, reverse osmosis, etc) are expensive and so, unaffordable to small-scale businesses prevalent in developing economies. The need for alternative, cheaper and available
technologies therefore, cannot be over-emphasized. This study attempted to remove heavy metals (Cu&lt; sup&gt;2+&lt;/sup&gt; and Cd&lt;sup&gt;2+&lt;/sup&gt;) from simulated and
industrial (paint and textile) wastewaters using sugarcane biomass. A synthetic resin (Chelex) was used as control. Batch sorption experiments were conducted to assess the influence
of contact time, adsorbent dose, adsorbate concentration, pH, agitation speed, temperature and particle size. Increases in the parameters (except particle size) gave corresponding
increases in percentage adsorption of both metals. Optimal temperature for adsorption was achieved at 50&lt;sup&gt;o&lt;/sup&gt;C above which adsorption declined considerably.
Experimental data for Cu&lt;sup&gt;2+&lt;/sup&gt; and Cd&lt;sup&gt;2+&lt;/sup&gt; fitted well into freundlich and langmuir isotherms. In textile effluent, 100% adsorption was achieved
for both metals using sugarcane biomass in contrast to 89% and 91% for Cu&lt;sup&gt;2+&lt;/sup&gt; and Cd&lt;sup&gt;2+&lt;/sup&gt; respectively in chelex, a synthetic resin.
Similarly, adsorption was 100% for both metals using the biosorbent. Sugarcane biomass may therefore be utilized for water and wastewater remediation in the developing world. Its
biodegradability gives comparative advantage over alternative synthetic and expensive resins since its disposal will be more environmentally friendly.
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6 Possibility of using Sesbania sesban for bioremediation of soil polluted by crude oil
Abbas Abd Ali, Hussein dr. Ali
Univ. of Baghdad, BAGHDAD, Iraq
The research has conducted to explore seed germination and growth parameters of Sesbania sesban in crude oil polluted Iraqi soils. Two types of soil (sandy and clayey) and four
levels of pollution ( 0, 30. 60, 90 ml/kg soil) were tested. The interaction between Salinity and crude oil was examined by laboratory experiment. Results approved the validity of polluted
sandy soil for seed germination. Level of pollution did not effect germination in this soil, but in clayey soil the trend was different. Light pollution improved germination and then it
decreased with increasing pollution level. All growth parameters in sandy soil were at higher rates than in clayey one. While salinity of clay soil prohibited seeds to germinate, the
addition of 30 ml/kg improved both of germination and growth. Higher pollution (90 ml/kg) resulted in 3% and 10% of Survival for clay and sand soil respectively.
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35 Surveillance of environmental impacts of mosquito control: methods for assessing the effects of larvicides on non-target aquatic invertebrates
L.L.-M. Lagadic, M Roucaute, Th Caquet, L.L.-M. Lagadic
INRA, RENNES, France
In both French metropolitan and overseas areas, mosquito control mainly targets larval stages and, in most cases, this means spraying insecticides directly into natural aquatic
ecosystems. This obviously raises the question of the risk of such practices for non-target organisms, including aquatic invertebrates living biotopes where mosquito larvae occur.
Therefore, there is a need for tools that are able to detect potential environmental effects of biocides used for mosquito control. Indices such as SPEAR (SPEcies At Risk) aim at
detecting effects of the exposure to chemicals (e.g., pesticides) on invertebrate communities in streams. They do not make assumption about the pattern of exposure and rely on a
generic vulnerability profile of species toward chemicals. In the context of properly managed mosquito control, the nature, rates and strategies of application of authorised products are
known, and they may largely differ in temperate and tropical regions. It is therefore necessary to develop a generic ERA tool specifically designed for detecting impacts of mosquito
control on the most vulnerable part of aquatic biota whatever the geographic region. This was done for two insecticides used for larval mosquito control: Bti (Bacillus thuringiensis
subsp. israelensis), the only currently authorized larvicide in France, and S-methoprene, a candidate larvicide. Based on published laboratory acute toxicity data for both compounds,
we ranked the species found in the samples from environmental surveys according to their level of sensitivity. The assessment of the potential effect of treatments was then performed
by comparing toxicity thresholds to predicted larvicide environmental concentrations based on currently used application rates. Such an approach may allow the a priori assessment of
the risk of mosquito control practices on the invertebrate community of a given ecosystem. It may also be used to focus long term surveys on the most vulnerable part of this
community. The rationale of the method, the results of species sensitivity ranking and a comparison of the outcomes of this approach with the results of field invertebrate community
studies are presented.
43 Effects of conditioning hair shampoo on the antioxidant enzyme activities of aquatic organisms, freshwater snail Helisoma duryi and the bream Oreochromis
mossambicus
N Basopo
National University of Science & Technology, BULAWAYO, Zimbabwe
Shampoos are commonly used worldwide by people for the removal of dirt and oily particles that build up in hair. Undoubtedly these chemical products indirectly find their way in
aquatic bodies where they may affect aquatic biota. We investigated the effects of conditioning shampoo on the antioxidant enzyme activities of two aquatic organisms, the freshwater
snail Helisoma duryi and the fish Oreochromis mossambicus. Groups of 15 snails were exposed to 50 ppm of conditioning shampoo for 96 hours. Groups of four fish were exposed 0.1
ppm, 0.5 ppm, 1 ppm and 5 ppm of conditioning shampoo or antidandruff shampoo for 96 hours. Post-mitochondrial supernatants of whole snail and fish homogenates were prepared
after the exposure period and used to measure the activities of the antioxidant enzymes; superoxide dismutase, catalase, glutathione S-transferase and glutathione peroxidase. Dose
dependent increases in activities of SOD and GPX were observed in shampoo fish. The activities of SOD and GPX were also elevated in shampoo exposed snails. The activities of
CAT and GST enzymes were however reduced in both snails and fish. The altered antioxidant enzyme activities suggest that the shampoos caused oxidative stress in the aquatic
organisms studied. Our results indicate that water pollutants affect the normal wellbeing of aquatic organisms shown by the altered enzymatic activities in H. duryi and O. Mossambicus.
There is a need therefore, for routine monitoring of chemicals in freshwater bodies in order to safeguard the health of aquatic biota.
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44 Comparison of metal residue levels in two dams found in Bulawayo, Zimbabwe and effects of the metals on selected enzymes in Oreochromis niloticus
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National University Of Science & Technology, BULAWAYO, Zimbabwe

The study was carried out to compare the pollution levels of two dams situated in Bulawayo, Hillside dam, a relatively pristine dam situated in the Hillside conservancy and Khami dam
which receives various levels of pollutants from the city of Bulawayo. Heavy metals; copper, (Cu), lead (Pb), chromium (Cr), cadmium (Cd) and and iron (Fe) were determined in water,
sediment and some tissues of the Nile tilapia (Oreochromis niloticus). Esterase and antioxidant enzymes were also determined in fish samples. The results showed that there were
significantly higher levels of all the studied heavy metals in the Khami dam samples when compared to samples obtained from the relatively pristine dam. Accumulation of heavy metals
in water samples was observed to be in the order Fe>Pb>Cd>Cu>Cr while the order in fish muscles was Fe>Pb>Cr>Cd>Cu. Choline and non-cholinesterase activities in fish from
Khami dam were significantly decreased when compared to activities in fish from the pristine dam. Antioxidant enzyme; superoxide dismutase, catalase and glutathione peroxidase
activities were significantly increased in fish samples from Khami dam when compared to the activities of fish from the relative pristine Hillside dam. It can be concluded from the results
that aquatic biota is constantly under stress from the pollutants which directly or indirectly sink in natural water bodies hence the need to constantly monitor our aquatic systems to
safeguard the health of aquatic biota.
47 Occurrence of pesticides used in tobacco farming in edible vegetables and environmental samples
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A method was developed and validated for the analysis of chlorothalonil (CT), dimethoate (DM) and triadimenol (TD) in soil, surface water and edible green vegetables. In method
development, A range of solvents were evaluated, and ethyl acetate was observed to be the best extracting solvent in soil and vegetable samples, while acetonitrile was the best
extracting solvent in water samples. The effect of solvent type, solvent volume and extraction time on recovery of pesticides was studied. Analysis was carried on HPLC-UV a C18
column using a mobile phase comprising CH3CN/water (50:50, v/v) with a flow rate of 1.0ml/min in isocratic mode. The pesticides were extracted by ultrasonication and obtained
recoveries in water, soil and vegetables ranged from 65-91 %. Furthermore, the detection limit in water, soil and vegetables was 0.01 µg/L, 2.8 µg/kg and 0.005 µg/kg, respectively.
Limits of quantification ranged from 0.25-1.25µg/kg for vegetables, 1.35- 2.3µg/kg and 0.02-0.05µg/l. Precision was measured in terms of the RSD, and values were less than 10%. The
method was successfully applied to the analysis of incurred vegetable, soil and water samples from 3 farms from Bromley A2 agricultural area near Marondera, Zimbabwe. About
1.6µg/kg of CT was detected at one farm in soil samples, DM (0.025µg/l) was detected at another farm in well water. However, TD was not detected in all samples and no pesticides
were detected in vegetable samples.
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107 Catalysed plasma-chemical degradation of industrial Effluent
Njoyim Tamungang, B.E.
University of Dschang, Dschang, Cameroon
The aim of this study was to assess the level of pollution of surface waters in Douala and Yaounde (Cameroon); and to evaluate the effectiveness of oyster shells in the non-thermal
gliding arc plasma technique for the abatement of organic pollutants in industrial effluents. The oyster shell (OS) powder was characterized using photo-thermal techniques. The
degradation of organic pollutants with plasma was carried out in the absence (plasma only - PO) and presence (plasma and shell (PS) of oyster shell powder.
Results from the above photo-thermal techniques showed the presence of anhydrous calciteand aragonite made biominerals (96.61% CaO) in the oyster shell sample. The mean pH of
samples dropped generally from 6.4 - 3.0 after 30 minutes treatment time in PO. It was observed that the least mass of 0.1gL&lt;sup&gt;-1&lt;/sup&gt; of oyster shell could be sufficient
to enhance the plasma technique: The pH of the samples into which oyster shell was added increased. Most of the TOC values fall down to a plateau for t* &lt; 5 minutes whatever the
mass of oyster shell indicating that the largest part of the chemical abatement is rapidly performed and achieved within 5 minutes exposure time (For O.1g OS, mean
TOC(mgl&lt;sup&gt;-1&lt;/sup&gt;) dropped from 54.2 to 14,8 (73%) after 5 minutes. The kinetics observed in the case of TOC is of the first order type in both single plasma only and
combined plasma and oyster shell treatments. Statistical investigations evidence that the TOC abatement is little affected by the incorporated oyster shell. The oyster shell powder had
no major effect on Biochemical oxygen demand (BOD&lt;sub&gt;5&lt;/sub&gt;) but greatly enhanced the Chemical oxygen demand (COD) process that was almost unsuccessful with
plasma

only

Compared with conventional treatment techniques, plasma/oyster shell showed good treatment performance, is cheap and promotes environmental sanitation. Studies on specific
organic pollutants were recommended rather than estimations done with general parameters.
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67 Baseline data on the common brominated and alternative flame retardants from air samples (high volume) and precipitation samples from the Lake Victoria watershed,
East Africa.)
AK Arinaitwe1, DM Muir2, BT Kiremire1, PF Fellin3, CT Teixeira2, HL Li3
1Makerere University, KAMPALA, Uganda
2Environment Canada, BURLINGTON, Canada
3AirzoneOne Inc., MISSISSAUGA, Canada
Precipitation (11 samples taken monthly) and high volume (24hr) air samples (56 samples taken weekly) were collected very close to the shore of Lake Victoria at Entebbe, Uganda,
between October 2008 and July2010 inclusive. The samples were extracted by accelerated solvent extraction and analyzed for PBDEs and alternative flame retardants (FRs) by GC3

MS. BDEs 47, 99, and 209 were the predominant PBDEs with mean concentrations (in air) of 9.8, 8.2, 4.2 and 2.9 pg/m , respectively and mean fluxes (in precipitation) of 3.24, 5.06
2

and 13.6 ng/m /sample. The BDE-183 profile suggested combustion source influence in the atmospheric prevalence of octa-BDEs. Elevated PBDE levels were likely to be associated
with slow moving low altitude air masses from the immediate watershed of the lake while low levels were mostly associated with fast moving westerly and south westerly air masses.
BDE 183, 153, 154, 209 and 47 showed weak to moderate significant correlation with the PAHs measured in the same samples. BDE-183 had the strongest correlations with most
PAHs, notably, pyrene, Benzo(b&j)fluoranthene and Benzo(e)pyrene whose correlation coefficients (r = 0.571, 0.667 and 0.603 respectively) with BDE-183 were very significant
(Bonferroni adjusted probabilities p ≤ 0.001 at 95% confidence). This suggested combustion source influence on the profiles of Deca-BDE and Octa-BDE. BTBPE, HBCD anti- and synDeclorane plus were detected in both air and precipitation at levels comparable with those of PBDEs. Generally, both PBDEs and AFRs in air increased from 2008 to 2010. The
presence and profiles of octa- and nona-BDEs in precipitation samples supported atmospheric degradation of BDE-209. This is the first study to report flame retardants in high volume
air samples and precipitation in the East African region and constitutes a baseline reference dataset for future atmospheric monitoring of flame retardants in the region.
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68 Ambient air levels and wet deposition measurements of PCBs, organochlorine and currently used pesticides in samples from the watershed of Lake Victoria, Uganda.
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The large surface area of Lake Victoria provides for elevated potential for atmospheric loading of pollutants. Persistent organic pollutants (POPs) have been detected in the lake’s
sediments and fish samples but source elucidation has not been done. Towards this effect, we measured various PCBs, organochlorine (OCs) and currently used (CUPs) pesticides in
air and rain samples, from 2008-2010, at Entebbe in Uganda. Air samples were taken weekly (on a day-rotation basis) using a TE-1000 PUF high volume air sampler (Tisch
Environmental Inc., OH, USA) and polyurethane foams. Precipitation samples were collected using an automatic MIC-type sampler, equipped with a rain sensor, and Teflon XAD-2 wetpacked columns. The samples were analysed for PCBs, organochlorine and current use pesticides (CUPs) using GC-ECD and GC-MS. Preliminary partial results for air data (for 21
samples taken weekly from 2008-2009) show the tri-, penta- and octa-PCBs to be the predominant congeners. S-PCBs (sum of 107 individual and co-eluting congeners) had a mean
3

3

3

concentration of 265.5 pg/m (range 56 - 1729 pg/m ). P,p’-DDT and p,p’-DDE are the major old OCs with sum-DDT levels varying between 7-80 pg/m . The frequently detected CUPs
were chlorpyrifos, lindane and α-endosulfan are the frequently detected CUPs. The levels in these air samples will be compared with previous measurements in air samples from the
same watershed.The complete data from all the 56 air samples and 10 rain samples will be presented. Temporal trends of levels of these compounds in high volume air samples and
precipitation fluxes will be discussed. Air mass back trajectories will be used to estimate directional sources of the sampled air while precipitation profiles will be used to estimate wet
loading of these chemicals into lake Victoria.
70 Detection and Quantification of Oestrogenic Endocrine Disruptors in Water in Mwanza Gulf in Lake Victoria Basin, Tanzania
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Exposure of fish to oestrogenic endocrine disruptors capable of altering the normal functions of natural hormones responsible for regulating critical physiological processes is
increasingly becoming a challenge of great concern worldwide. Although in many of the developed countries, studies to determine the sources, concentrations, identities, and their
health effects in both terrestrial and aquatic ecosystems have been carried out, such studies are missing in developing countries. The aim of this study therefore was to detect and
quantify selected oestrogenic endocrine disruptors in water in Lake Victoria and to assess their contribution to health status of fish. A field based study was conducted during April - May
2012 in the Mwanza Gulf. Whereas the extracts from water samples were prepared in Mwanza, detection and quantification of chemicals using competitive Enzyme Linked
Immunosorbent Assay (ELISA) technique were carried out at Sokoine University of Agriculture (SUA). A total of 27 water samples were collected; three from each of the nine sampling
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sites. Overall, the concentration of total E1, E2 and E3 oestrogenic endocrine disruptors was low and ranged from 10 - 200 pg/L. Concentrations of total E1, E2 and E3 oestrogenic
endocrine disruptors decreased along the gradient with the highest concentrations in rivers before entering into the lake (107±81.4 pg/L) and the lowest concentration in water at the
intermediate sampling points (19±5.4 pg/L). Concentrations of total E1, E2 and E3 oestrogenic endocrine disruptors was significantly different (P = 0.009) between categories of water
sources. Findings from this study have revealed the existence of total E1, E2 and E3 oestrogenic endocrine disruptors at different concentrations, and that rivers are the main sources
of such pollutants. Further profiling and effect studies are recommended.
101 The roles of ICTs development in controlling mercury pollution and it’s effects in Africa
Agunlejika, J.
Federal college of Education, Gusau, Nigeria
The advent of Information and Communication Technology (ICT) has turned around virtually every aspects of human life in some decades back, ranging from Education, Engineering,
Social life, Economy, weather forecast, etc, and many developing Nations of Africa are taking advantage of this opportunity. Environment is also regarded as one of the components of
human life, which has either direct or in direct impact on the quality of living. ICT could expand and widen access to the situation of the environment in order to have improved quality of
living in our society. There are some required chemical elements (heavy metals) in our environment such as: Aluminum, Cadmium, Gold, Copper, Mercury, Silver, etc of which, can in
contrary become nuisance to our lives. This paper reviews the effects of mercury pollution on our environments. It further highlights some of the roles that the Development of ICT plays
to control and prevent any degradation caused by the pollution of heavy metal such as mercury. It concludes by stating some of the challenges faced with when it comes to the
implementation of these control mechanisms. The emphasis is on the sustainability of the control system, if fully implemented.

106 Analysis for Organochlorine Pesticide Residues in Honey from Kabale District –South Western Uganda
Ntirushize, B.
Mbarara University of Science and Technology, Mbarara, Uganda
This study was motivated by the reported accumulation of Organochlorine Pesticides residues in the various environmental matrices within Uganda, resulting from their use in the
agriculture and health sectors. This raised a concern of the likelihood of the accumulation of the OCPs residues in the honey produced within the country which would affect its purity as
well as quality and consequently its competition on the world market. Sixty representative honey samples were collected from selected local beekeepers from four sampling stations
and extracted for OCPs using a solid-phase procedure followed by a florisil column packed clean-up method and Gas Chromatography- Electron Capture (GC-ECD) analysis.
Confirmation of the selected samples was done using an Agilent (6890N, USA) gas chromatograph combined with a mass spectrometer. Recoveries of spiked samples ranged from 71
to 96%, except for pp-DDE (54%), with relative standard deviations from 2 to14% in terms of repeatability, and from 4 to 17% in terms of reproducibility. Limits of quantification were
from 0.003 to 0.1 mg kg&lt;sup&gt;-1&lt;/sup&gt;. Endosulfan sulfatewas the most frequently detected in 38% of the samples, followed by HCB in 21% of the samples. Residues of DDT
and their metabolites were detected in 17% of the samples. Results indicate that honey from the country[simplequote]s South Western District of Kabaale was not contaminated and
consumers of this honey should not be concerned about the amounts of OCPs residues found in honey.

40
E10 Development of a Mechanistic Fate Model for Chlorpyrifos and Endosulfan in a Water-Sediment System
Wasswa, J., Kiremire, B.T
Makerere University, Kampala, Uganda
Many different environmental quality models have been developed to synthesize a state of knowledge from experimental results in terms of fundamental physical, chemical and
biological processes. The selection of a particular model is based on a variety of factors including: processes simulated; input requirements; model output provided and the past
success (or failure) of a model under similar scenarios. In this paper, results of field measurements and laboratory experiments have been used to simulate a model that describes the
fate of chlorpyrifos and endosulfan in a tropical sediment-water system over a period of time. The presence of microbial communities in the sediment-water system has been regarded
as a pre-set condition to compute transformation rates as dependent on compound concentrations. The transformation and sorption kinetics has been analyzed using both non-linear
and linear transformation rates. The model has also been used to link the development of microbial populations and the consumption of the compound over time based on the
assumption of constancy for the other influencing parameters.

POSTER
15 DISTRIBUTION AND FATE OF ORGANOCHLORINE PESTICIDES IN SURFACE WATER AND SEDIMENT FROM SELECTED RIVERS IN EDO STATE, NIGERIA.
S. Ogbeide
University of Benin, BENIN CITY, Nigeria
The levels of 12 organochlorine pesticides, (OCPs) (α HCH, γ - HCH (lindane), β- HCH, Heptachlor, Aldrin, Heptachlor Epoxide, Endosulfan I, Endosulfan II Endosulfan Aldehyde,
Endosulfan sulfate, Diedrin, Endrin, 4, 4 DDT, and Atrazine) in selected rivers in Edo State, Nigeria was investigated to evaluate the current status of pesticide pollution in surface water
and sediments. Owan, Ogbesse, and Illushi rivers were selected for this study. The samples were collected for a period of twelve (12) months, January-March and October-December
(dry season), April-September (wet season). Pesticides analyses were carried out using Gas Chromatography (GC) equipped with Electron Capture Detector (GC-ECD).
Concentrations of pesticide residues in all matrices, was determined to observe seasonal and spatial variations. Results showed that the concentrations of total pesticide residues
ranged from 0.03-0.06 µg/L, water, 0.14-0.24 µg/g-dry weight (dw), sediments, 0.05-0.071 µg/g-dry weight (dw), with sediment samples having the highest residual concentrations. The
most dominant pesticides in all the stations and matrixes were ∑β- HCH, Atrazine and Heptaclor, while Endosulfan sulfate, 4,4, DDT and Endrin were the least observed. Higher
residual concentrations of Organochlorines were observed during the wet seasons. The results obtained in this study showed that contamination of our water bodies by
Organochlorines pesticide is still a major concern. OCPs levels in all rivers were generally above the ecological bench mark (0.01µg/L) recommended by Nigeria Environmental
Protection Agency and European Union, hence there is the need to constantly monitor the release of these chemicals into our aquatic environment.
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16 DISTRIBUTION OF ORGANOCHLORINE PESTICIDES IN SURFACE WATER, SEDIMENT AND FISH FROM ILLUSHI IN EDO STATE, NIGERIA.
S. Ogbeide
University of Benin, BENIN CITY, Nigeria
A survey of Organochlorine pesticides (OCPs) (α HCH, γ - HCH (lindane), β- HCH, Heptachlor, Aldrin, Heptachlor Epoxide, Endosulfan I, Endosulfan II Endosulfan Aldehyde,
Endosulfan sulfate, Diedrin, Endrin, 4, 4 DDT, and Atrazine) in illushi (Major rice producing area), Edo State, Nigeria was carried out to evaluate the current status of pesticide pollution
in surface water, sediments and fish (Tilapia zilli and Clarias gariepinus). The samples were collected for a period of twelve (12) months, January-March and October-December (dry
season), April-September (wet season). A HP Gas Chromatograph (GC) equipped with Electron Capture Detector (GC-ECD) was used to analyze for pesticides residues. Results
showed that Total Organochlorine Concentrations (TOC) ranged from 0.028- 0.038 µg/L, water, 0.2-0.26 µg/g-dry weight (dw), sediments, 0-0.058 µg/g-dry weight (dw), Tilapia zilli and
0-0.12 µg/g-dry weight (dw), Clarias gariepinus, with sediment samples having the highest residual concentrations. ∑β- HCH, Atrazine and Heptaclor had the highest residue
concentration, while Endosulfan sulfate, 4,4, DDT and Endrin were the least observed. Different contamination patterns in all the matrices were observed while there was a Higher
residual concentrations of Organochlorines in all matrices during the wet seasons. Concentrations of Organochlorines did not exceed the EPA ambient water quality criteria for aquatic
organisms except Endosulfan Aldehyde and Endosulfan sulfate. The results obtained in this study showed that there still exist a variety of OCP residues in water, sediment and fish in
the selected water body and therefore calls for constant monitoring and control on the use of pesticides.
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27 Toxicological Assessment of Environmental Metals in Selected Edible Leafy Plants on Umuka and Ubahu Dumpsites in Okigwe of Imo State, Nigeria
1

2

2

1

A Obasi , I Akubugwo , E Ugbogu , C Okorie
1

Akanu Ibiam Federal Polytechnic Unwana, Afikpo-Nigeria, AFIKPO NORTH, EBONYI STATE, Nigeria

2
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This study investigated soil physicochemical parameters, eight heavy metals speciation and soil-plant transfer for five edible leafy plants species on dumpsites. The soil and plants parts
(roots, stem and leaves) were obtained from Umuka and Ubahu dumpsites in Okigwe and a nearby farm land (control site) and were subjected to standard methods of chemical
analysis. Results obtained showed that mean pH, electrical conductivity, moisture, cation exchange capacity, total organic carbon, total organic matter, phosphate, sulphate,
carbon:nitrogen ratio and total extractable metal for Cd, Cu, Mn, Pb, Zn, Fe, Ni, and Cr were significantly higher (P < 0.05) in the dumpsites compared to control site. Sequential
extraction showed higher percentages (%) of the non-residual fraction for all the metals studied except Cu. The order of mobility and bioavailability of these metals were: Cd > Fe > Pb
> Mn > Zn > Cr > Ni > Cu. Total mean concentration of metals in different parts of Amaranthus hybridus, Talinum triangulare, Carica papaya, Ipomea batatas and Luffa aegyptica were
significantly higher (P < 0.05) in theA 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. The toxicological implications of the study were discussed.
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64 Urbanization, poor liquid waste management and environmental effects in developing countries: a case study of Bulawayo, Zimbabwe
C Teta, Y.S Naik
National University of Science and Technology, BULAWAYO, Zimbabwe
Water pollution is a major problem in the global context. Developing countries, particularly in Africa, are experiencing a rapid increase in industrialisation and population growth leading
to increases in the amount of industrial and domestic effluents, mainly in urban areas. The capacity of sewage treatment infrastructure has remained relatively static, resulting in a
soaring burden and reduced efficiency of the available infrastructure. Inadequate funding for environmental protection and relaxed legislations on waste disposal are resulting in large
volumes of complex effluents contaminating peri-urban water bodies. In a series of studies in the semi-arid City of Bulawayo, Zimbabwe, we investigated the environmental effects of
rampant urban effluent pollution in peri-urban water bodies and on fish reproductive health. A series of laboratory and field studies assessed teratogenic effects of effluents and polluted
water, presence of endocrine disrupting chemicals (EDCs) and heavy metal pollution. Studies on endocrine disrupting chemicals using MCF-7 tests, yeast estrogen screen (YES) and
vitellogenin induction show the presence of highly potent xeno-estrogens. Indigenous fish sampled from polluted dams showed occurrence of feminisation (testis ova) compared to
control fish upstream of the city. Effluent receiving dams were also polluted with heavy metals and teratogens. The results of these studies could represent the trend of effects of poor
waste management in developing countries. The results of the studies suggest that the effects of water pollution in arid and semi arid regions could be highly magnified due to low
dilution factors of the pollutants in environmental water bodies.
71 Dietary profile of selected polycyclic aromatic hydrocarbon fractions in processed meats
S Olatunji, O Opeolu, S Fatoki, J Ximba
Cape Peninsula University of Technology, CAPE TOWN, WESTERN CAPE, South Africa
The ingestion and metabolism of polycyclic aromatic hydrocarbons in human and other vertebrates may result in either carcinogenic, mutagenic, genotoxic or immuno-suppressive
consequences. This study investigates the concentration levels of selected PAH fractions in beef and pork braii in Cape Town environs, in order to evaluate their human dietary
exposure and health risk levels. Braiied beef and pork meat (60 number) were purchased over the counter in Langa and Nyanga. The meats were homogenized using porcelein mortar
and pestle, and the PAH extracted using standard methods. The extracts were SPE cleaned, fractionated and quantified using gas chromatograph coupled with flame ionization
detector (GC-FID). The concentration (µg/kg) of benzo[a]pyrene, benzo[a]anthracene, benzo[k]pyrene, indeno[123-cd]pyrene, and benzo[ghi]perylene in the beef and pork braii were
ranged 6.27-25.91, 4.36-10.62, 9.26-33.48, 4.13-15.28, 1.12-34.82 and 6.27-25.91, 9.45-34.12, 7.92-28.34, 7.41-20.52, 3.54-27.31 respectively. Significant difference (P>0.05) exist
between the levels of PAH in the braiied pork and beef, and this may not be unconnected with the fat and lipid content of the meats, as well as their method of preparation. About 78%
of the collected meat samples had total PAH levels below the recommended EU and WHO dietary exposure limit.
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77 Heavy metal levels in water, catfish (Clarias gariepnus) and riparian grass specimens from the municipal waste water fed Hex river outside Rustenburg city, North West
province, South Africa.
M Nyirenda, T.E Blom, L.E Motsei
North West University, MMABATHO, South Africa
Ten composite water samples, fish and grass from the Hex river were collected to analyse the concentration of Arsenic (As), Lead (Pb), Chromium, (Cr) and Cadmium, (Cd) using the
induced coupled plasma mass spectrometer ( ICP-MS). The mean recoveries in the Hex river samples revealed the following trends: As>Pb>Cr>Cd, (water), Pb>Cr (fish) and Pb>Cd
(grass) respectively. High concentration of As, Pb and Cr in the water samples were noted next to the water treatment plant while Cd concentrations were normal. Water concentration
of As, Pb, and Cr were 1132ppm, 108.57ppm and 8.8ppm times higher than the WHO/EPA recommended threshold for safe water. Highest concentrations of lead were 99.45ppm
followed by chromium at 34.73ppm in fish times higher than the WHO recommended threshold in fish. High concentrations of Pb in grass were noted next to the water treatment plant
while Cd concentrations were high midstream, There is lateral contamination between surface and ground water hence high concentrations of heavy metal were noted in grass along
the banks of the dam.
POSTER
38 Assessing the mass flow of PBDEs from in-use phase in North America to the waste phase in Nigeria
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The exponential growth of electrical and electronic equipment (EEEs), such as computers and cell phones, is an economic success story for manufacturers. The “flip side”of this
success story is the growing mass of waste EEE or WEEE that contains metals (cadmium, mercury and lead) and halogenated flame retardants. While most EEE products are used in
wealthy countries such as the US, Europe, North America and Japan, much of the disposal is not in these countries, but in developing countries such as Nigeria and Ghana (Schmidt,
2006).
We estimated that the mass of the brominated flame retardant PBDEs in 'in-use' EEE is 80 000 in North America. Peak usage of decaBDE in North America is predicted in 2013,
whereas peak usage of pentaBDE and octaBDE was in 2004. Prior to restrictions of penta and octa, the inventory increased by 4-8%/year.
In this study we examined the temporal trend of PBDEs entering Nigeria in EEE and WEEE exported from US and Canada. We used a mass flow analysis to estimate how changes in
the consumption patterns of PBDEs in North America have resulted in changes in PBDE levels in the Nigerian waste stream over time.
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59 Environmental and Public Health Effects of Environmental Pollution,Waste Generation and Management in Africa.
A.N.T Anubondem
Catholic University of Cameroon,Bamenda, BAMENDA, Cameroon
Africa is the least urbanized continent but one where the rate of urbanization is among the highest. The rapid rate of urban growth is causing social and economic strains, some of
which manifest themselves in environmental problems. Poor urban waste management has dire environmental and public health consequences. Public health-wise, the presence of
waste in residential areas, at markets, roadsides, etc. poses grave health hazards to people in general and children in particular. Much urban waste in developing countries contains
animal and human excreta, which play a major role in the transmission of communicable diseases like cholera, plague, tetanus, salmonellosis.
Currently, little or no management of healthcare wastes occurs insmall-scale facilities in Africa. Training and supplies are minimal. It is costly to dispose of, and the generation of large
amounts of wastes impacts the environment. Domestic and industrial discharges of waste contaminate air, land and water with pollutants and toxics that can harm human and animal
health and plant life.The public environmental awareness and campaigns at the grassroots are needed to be intensified, most especially in the traditional core of cities in Africa.
Industrial pollution should also be checked through legal recourse. Any factory that fails to comply with environmental law should be closed down.. Government commitment and
support is needed for universal, long-term improvement, although immediate action can be taken locally. One of measures in the management of waste is waste avoidance and
reduction. Where waste cannot be avoided, it should be recovered, reused, recycled and treated.
103 Production and characterization of monoclonal antibodies against lipoprotein lipase
Shoko, Y.P.
University of the Western Cape; Belville, South Africa
Lipoprotein lipase (LPL) is the rate limiting enzyme for lipid metabolism. The enzyme catalyzes hydrolysis of triglycerides. It is expressed and secreted by several tissues in the body
such as the heart, adipose tissue, muscles and mammary glands. Dysregulation of LPL causes tissue specific metabolic imbalances, which are associated with many disorders that
lead to dyslipidemia, obesity, diabetes and increased risk of cardiovascular disease. Measurement of LPL requires sensitive assays.
The aim of this study was to develop monoclonal antibodies against LPL for use in quantitative immunoassays. Monoclonal antibodies were raised against an LPL peptide sequence,
which was designed using the web tools ExPASy BLAST and SIB - Swiss Institute of Bioinformatics. The properties of the peptides (isoelectric point, solubility and molecular weight)
were determined using the peptide design tool, Innovagen. The peptides were synthesized using Multiple Antigenic Peptide (MAP4) technology by Biosynthesis Inc, USA. Monoclonal
antibodies to selected LPL peptides were produced by immunization of Balb/C mice with 125Î¼g of peptide in Complete Freund[simplequote]s Adjuvant. Spleen cells from immunized
mice were fused with SP2/0-Ag14 myeloma cells. Cell culture supernatants were screened for antibody production using Enzyme Linked Immunosorbant Assays (ELISA). Hybridoma
cell cultures with the highest antibody titres were cloned and used to produce antibodies for subsequent experiments. The monoclonal antibodies were characterized using ELISAs and
Western Blots. The results yielded from western blot analysis showed that the monoclonal antibodies recognize a band with molecular weight 55 kDa in all adipose, heart and muscle
tissue extracts of mice. The antibodies were also used to screen tissues from &lt;i&gt;Xenopus Laevis&lt;/i&gt; (african clawed frog).The results yielded from western blot analysis
showed that the monoclonal antibodies recognize a band with molecular weight 55 kDa, thus showing species cross reactivity. These results show that the new developed monoclonal
antibodies can be used for detection of LPL in different tissues and can be used to develop sensitive ELISAs for lipoprotein lipase.

46
34 EVALUATION OF THE POTENTIAL DIETARY TOXICITY OF SOME POLYCYCLIC AROMATIC HYDROCARBONS IN SMOKED FISH IN RIVERS STATE, NIGERIA.
I Roberts, E Orisakwe, N Abubakar
University of Port Harcourt, PORT HARCOURT, Nigeria
Polycyclic aromatic hydrocarbons (PAHs) also known as Polynuclear aromatic hydrocarbons are a large group of compounds that have carcinogenic and mutagenic properties and
previous studies have shown that PAH levels are high in smoked foods especially those smoked using traditional methods thus having the potential to cause health problems in
individuals who frequently consume smoked foods or smoked fish, in this case.In this work therefore, smoked fish obtained from Choba, Creek road and Mile 3 areas of Rivers state
were analysed by High Performance Liqiud Chromatograhpic (HPLC) technique determine their PAH content.PAH levels were found to be 134.4 µg/kg, 141.4µg/kg and 118.8µg/kg for
Choba, Creek road and Mile 3 respectively which are higher than the EU recommended limit of 5µg/kg for smoked fish and also higher than levels from previous related studies. These
high levels may be due to the nature of Rivers state as an oil producing area, showing that the PAH contamination is petrogenic in nature. The levels of the 6 carcinogenic components
of PAH- benz(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-c,d)pyrene and benzo(a)pyrene, which is the most
carcinogenic, were not detected. Estimated daily and weekly intake of the total PAHs was determined as 0.1616µg/kg of bodywt./dy and 1.1312µg/kg of bodywt./wk.It was then
recommended that national regulatory limits be set up for PAHs in smoked foods. It was also recommended that a more sensitive analytical method be used in order to determine the
presence and levels of carcinogenic PAHs in smoked fish.
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5 OCPs profiles in birds and their prey from Ethiopian Rift Valley Region
Yared Yohannes, Dr Ikenaka, Dr Nakayama, Professor Ishizuka
Hokkaido University, SAPPORO, Japan
Despite restrictions and bans on the use of OCPs in most developed nations, their usage has continued recently in many developing countries for agricultural and public health
purposes. Levels and effects of some organic contaminants (OCs) on birds have been documented in Asia, Europe and North America. However, almost no studies conducted to
investigate the contamination status of OCs in birds in Africa. Among those countries that continue to use OCPs, Ethiopia is one of the major importer and consumer for the past
decades with a problem of obsolete pesticides. According to a report by Ethiopian Ministry of Health, Ethiopia uses approximately 400 metric tons of active-ingredient DDT for indoor
residual spraying (IRS) per year for malaria control. In view of this, there is likelihood that birds in Ethiopia are exposed to great amounts of OCPs. To our knowledge, no information is
available concerning the bioaccumulation levels of OCPs in birds from Ethiopia. Therefore, the present study is designed to investigate the bioaccumulation features of organochlorine
pesticides (OCPs) in birds and their prey collected from the Ethiopian Rift Valley region. Hexachlorocyclohexanes (HCHs), heptachlors (HPTs), dichlorodiphenyltrichloroethanes
(DDTs), chlordanes (CHLs) and hexachlorobenzene (HCB) were quantified. Stable isotopes were analyzed to assess the trophic levels and dietary sources of the birds. DDTs were
found to be the abundant OCPs and an increasing trend was obtained between concentrations of DDTs and CHLs with trophic level, indicating the biomagnification potential of these
compounds. However, HCHs and HPTs exhibited no correlation with trophic level. p,p’-DDE was by far the most important compound in all samples and had significantly high burden,
showing there might be a possible indication to cause adverse effects on reproduction.
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7 Levels and patterns of organochlorine pesticides and their degradation products in rainwater in Kibaha, Tanzania
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The levels and patterns of organochlorine pesticides and degradation products in rainwater samples collected in relation to a contaminated site in Kibaha district, Tanzania were
investigated. The analytes in samples were extracted using dichloromethane. Clean-up of extracts was conducted by using column chromatographic techniques. Labelled internal
standards were used for identification and quantification. Instrumental analysis of the analytes was performed by using a high resolution GC-MS. The compounds detected in the
’1

samples included DDT, DDE, DDD, HCHs, dieldrin, heptachlor, chlordane, endrin and hexachlorobenzene. The concentrations of total DDT and total HCH ranged 0.005-3200 μg l�
’1

’1

and 0.01-170 μg l� , respectively and they indicated input of significantly non-degraded technical mixtures. The highest concentrations for other compounds ranged 0.001-1.3 μg l� .
The highest concentrations were found in samples collected in the vicinity of the contaminated site and the concentrations at other points showed a general even distribution suggesting
distribution by repeated volatilization and deposition mechanisms. The strong positive correlations in the concentrations of the compounds indicated a common source. A decrease in
emissions with time was indicated, although the decrease was not significant during the period of sampling. The findings indicate risks and concerns for public and environmental
health.
17 Level of organochlorine pesticides in fish species from Lake Awassa in the Ethiopian Rift-Valley (2009-2010) and implications in dietary exposure
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Due to the intensive agricultural, deforestation activities and expansion of horticulture industries in the catchments of the Ethiopian Rift Valley Lakes (ERVLs), there is a risk of chemical
pollution from fertilizers and pesticides. Run off and erosion from the surrounding catchment could possibly release chemicals sequestrated in the soil to the lake and reaching out to the
fish. Dietary intake of fish containing organic contaminants poses a potential threat to human health. However, there has been no study on the level of organo chlorine pesticides
(OCPs) in the fish species of the ERVLs. In the present work human health risk associated with consumption of fish contaminated with organochlorine pesticides (OCPs) in different fish
species; Oreochromis niloticus, Clarias gariepinus, and Barbus intermedius, collected from Lake Awassa, Ethiopia, has been assessed. The health risk assessment was made by
comparing the concentrations of OCPs in fish muscle tissues with reference doses given in the USEPA guidelines. Based on the analysis of gut content and stable isotopes, the trophic
positions of the fish species was established where B. intermedius represents the highest trophic position. Dichlorodiphenyltrichloroethanes (DDTs), endosulfans, and chloridanes were
-1

identified in fish species collected from Lake Awassa. The most predominant pesticides were DDTs, with mean concentrations of ΣDDT ranging from 19 to 56 ngg wet weights, and
with the highest concentrations found in Barbus intermedius, representing the highest trophic level. DDT and endosulfan concentrations found in B. intermedius exceeded the reference
dose for children between the ages of 0 - 1 year (with hazard index above 1.0). However, consumption from the other fish species (O. niloticus and C. garipienus) does not pose a
direct hazard to human health, based on the current recommendations.
45 Effects of chloryrifos and mercury on selected enzymes of the freshwater snail Lymnaea natalensis
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Aquatic ecosystems receive pollutants from different sources resulting in aquatic biota having to cope with different types of chemical insult. A study was carried out to investigate the
effects of the chlopyrifos and mercury on selected enzyme activities of the aquatic snail Lymnaea natalensis. The snails were exposed to 25 ppb chlorpyrifos, 10 ppb mercury and 17.5
ppb of the binary mixture for 96 hours. After the exposure period post mitochondrial fractions were prepared and used as the enzyme source in the determination of esterase and
antioxidant enzyme activities. Acetylcholinesterase (AChE) activity was determined using acetylthiocholine iodide as substrate while carboxylesterase (CbE) activity was determined
using 4- nitrophenyl acetate. Superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase were also determined. The results showed that chlopyrifos inhibited the activities
of AChE, CbE, SOD, GPx and CAT. The activities of CAT, AChE and CbE were increased in snails exposed to the mercury. Generally the mixture of chlopryifos and mercury caused
antagonistic effects on enzyme activities in the snails. Mercury and chlopyrifos affect the well being of aquatic organisms shown by the alteration of esterase and antioxidant enzyme
activities in exposed snails.

75 Possible risk effect of 2, 2- dichlorvinyl dimetyl phosphate exposure on non target organism
N Abara, O. K. Chime, A. C. Udebuani, C. Uwazuronye
Federal University of Technology, OWERRI, Nigeria
A Nigerian formulated pesticide known as SNIPPER, contains 2, 2- dichlorvinyl dimetyl phosphate as the active substance. It is highly used in several households against cockroaches
and other flying insects and its safety use and hence toxicity in exposed humans were evaluated using healthy albino Wister rats by exposing groups of the animals to oral
administration of the pesticide for 28 consecutive days at increasing concentrations of 0.75, 1.5 and 3.0 mg/ml. The markers for possible toxic effects were sperm count, body weight
and haematological profile of the rats. At the end of exposure, results showed that there was significant increase (p< 0.05) in body weight for all the groups when compared with the
control except at week four (101.4±5.51), (122.6 ± 14.3) and (161.0 ± 19.7) for groups A, B and C respectively. Examination of blood parameters showed an increase in WBC and
lymphocytes, decrease in PCV, Hb, ESR and neutrophils, while eosinophils and basophils were within the normal range. The significant decrease in sperm counts of exposed rats and
the other affected indices show that this pesticide could pose a significant risk to humans when exposed to high level of this pesticide.

104 Levels and Chemodynamics of Pesticide Residues in Lake Tanganyika Basin of Tanzania

50
Nambela, M.
University of Dar es Salaam, Dar es Salaam, Tanzania
This study reports the levels, distribution and seasonal variation of the pesticide residues in soil, water, sediment and fish of the Lake Tanganyika and its basin. Samples were collected
during rainy and dry season. Water and sediment samples were collected from Lake Tanganyika, Lake Nyamagoma River Luiche, streams running through coffee fields, upstream and
downstream of river Malagarasi. Soil samples were collected from coffee, tobacco and tomato fields near lakes, rivers and streams. Water samples were extracted by liquid-liquid
extraction method, fish samples were extracted by solid dispersion method followed by sulphuric acid treatment for clean-up. Soil and sediment samples were extracted by QuEChERS
method. All samples were analysed GC-ECD. Pesticides and metabolites found were p,p-DDT, o,p-DDT, p,p-DDD, p,p-DDE, diazinon and chlorpyrifos. DDT residues were the
dominant contaminants found in all samples. The concentration of DDT in sediment, soil and fish were up to 115.2, 564.40 and 335.4 µg/kg, respectively. The highest concentration of
DDT in water was 221 ng/l. Diazinon and chlorpyrifos were found only in soil samples collected from coffee and tomato fields with concentrations up to 193.1 µg/kg dry weight for
diazinon and 35.72 µg/kg dry weight for chlorpyrifos. The results show that the ratio of DDE/DDT is less than unit showing inefficient degradation or recent input of DDT. The results for
diazinon and chlorpyrifos are related to recent applications. It is recommended that measures should be taken to stop the ongoing exposure to pesticides.
118 Cholinesterase activity amongst flower farms workers in Northern Tanzania: Influence of work practices
1Machunda RL, 2London L, 3Ngowi AVF and 3Mbise G
1. The Nelson Mandela African Institute of Science and Technology (NM-AIST), Arusha.
2. University of Cape Town, Occupational and Environmental Health Research Unit, School of Public Health and Family Medicine. Cape Town, South Africa.
3. Tropical Pesticides Research Institute (TPRI), Arusha, Tanzania.
Background information: Pesticides constitute a heterogeneous group of chemicals specifically designed for the control of pests, weeds or plant diseases. Toxicity associated with
pesticide exposure occurs in human populations due to intensive use, misuse or failure of control measures. This study aimed to describe the association between work activities, with
the levels of inhibition of Acetyl Cholinesterase among the different categories of workers in the flower farms in Northern Tanzania.
Methods: Data were gathered from 106 participants from six flower farms through questionnaires and Acetyl Cholinesterase analysis. The questionnaires explored usage of pesticides
among the different work categories. Categories of farm workers considered to be at highest risk were sprayers, and greenhouse and grading workers. Workers from other jobs not
directly related to flowers like drivers and office workers formed the control group. There were 55 sprayers, 32 greenhouse workers and graders and the 19 controls Comparisons were
made between the three groups of mean AChE levels.
Results: The mean AChE of the Sprayers, Greenhouse and grading workers and the others who forms the control group was 27.6 (SD = 3.3), 27.1 (SD = 3.9) and 29.6 (SD = 3.9)
respectively. The differences between Sprayers, Greenhouse and Graders and that of the control group was statistically significant (P = 0.0589). The percentage of workers below the
norm was 18% for both sprayers and the Greenhouses and Graders, compared to 5% of the control group.
Conclusion: Workers in high risk jobs exhibited higher levels of AChE depression.
Key words: Biomarkers, Biomonitoring, Acetyl cholinesterase, Bystanders, Pesticides.
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9 Concentrations of Organochlorine Pesticides in Surface Water, Sediment and Fish from Ikpoba River, Nigeria.
I Tongo, I.N prof. Ezemonye, E Nupe
University of Benin, BENIN CITY, Nigeria
The levels of 10 organochlorine pesticides (OCPs); Endosulfan,Endosulfan sulfate,Endosulfan aldehyde, 4,4,DDT, 4,4,DDE, Heptachlor, Dieldrin, Aldrin, Endrin from designated sites
along the stretch of Ikpoba RIver, Benin CIty, Nigeria, was investigated to evaluate the status of pesticide pollution in surface water, sediment and fish (Papyrocranus afer and Tilapia
zilli). The samples were collected for a period of six (6) months, January-March (dry season) and April-June (wet season).Pesticides analyses were carried out using Gas
Chromatography (GC) equipped with Electron Capture Detector (GC-ECD). The pesticide residues were evaluated to reflect the concentration in the matrices, seasonal and spatial
variations. Results showed that the concentrations of total pesticide residues ranged from 0.001-1.001µg/l (water), 0.001-2.010µg/kg (sediment), 0.001-2.100µg/kg (Tilapia zilli) and
0.001-2.551 µg/kg (Papyrocranus afer). Mean pesticide concentrations in the matrices was in the sequence, Papyrocranus afer > sediment > T. zilli > water. Higher pesticide residues
in the benthic fish, Papyrocranus afer may be attributed to the possibility of bioaccumulation. Seasonal variation showed higher concentrations in dry season for water and sediment
only, while the fish species had higher concentrations in the wet season. Spatial distributions showed significant (P< 0.05) higher concentrations of OCPs in Iyoha station, the site of
effluent discharge from the Guinness brewery. The OCPs levels in all stations were generally above the ecological bench mark (0.01µg/L) recommended by Nigeria Environmental
Protection Agency. The study showed that pesticide residues in Ikpoba River would impact negatively on the fishing communities and on the long run poses possible threat to human
health.

52 Health effects in humans associated with long term pesticide exposure in northern Tanzania
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The health impacts of pesticides as environmental contaminants are a worse growing challenge in developing countries including Africa.Indiscriminate use of pesticides among the farm
workers and their families is of public health concern.Some studies report about increased trend of pesticides imports and indiscriminate use in Tanzania. Although health effects on
humans are reported as a result of acute poisoning or exposure, the effects of long term low dose exposure to pesticides are unknown. This study builds on the risky practices to
establish whether there are health effects in humans resulting from long-term occupational pesticide exposure in Northern Tanzania.
To establish the status of long-term pesticide exposure and effects on human health in Northern Tanzania, specifically among farmworkers and their adult family members
Questionnaires were administered to 128 farm workers in the farms, 128 farm workers and their family members at health care facilities; and to 12 pesticide retailers. In-depth
interviews were conducted to 7 health facility in-charges and 5 village executive and extension officers in Eyasi basin and Ngarenanyuki and focus group discussion in Northern
Tanzania. While carrying out sociological studies, a total of 120 (90 and 30) blood samples were also collected (from exposed and reference groups resp) for comparing biochemistry,
haematology and acetyl and butyl-cholinesterases studies. Samples were randomly collected from family members of farmers from a district with frequent pesticide use and a district

52
with negligible use.
Since this is an on-going study, this paper reports preliminary findings. The most common morbidities reported by farm workers and their family following long-term pesticide exposure
were recurrent allergic respiratory disorders, chronic irresponsive dermatitis and reproductive disorders including miscarriage and infertility. However, data reported by the health facility
workers suggest that these conditions are frequently misdiagnosed and mistreated at health care facilities. Preliminary analyses of the blood samples suggest that there are significant
group differences between pesticide and non-pesticide users on biochemical and haematological parameters and acetyl and butyl-cholinesterase activity.
This study also provides data on morbidities such as low birth weight, congenital malformations, neurobehavioral disorders, immunosuppression, and tumors in humans, which are
underreported among farm workers and their family members.
Preliminary findings suggest that the populations under investigation in Northern Tanzania may suffer from health effects resulting from long term occupational pesticide exposure.
96 Adsorption of atrazine pesticide by sediment and soil samples: Apparent thermodynamic properties
Mbugua, K.J. , Michira, I.M., Zaranyika, M., Kamau, G.N.,
University of Nairobi, Nairobi, Kenya
University of Zimbabwe, Mount Pleasant, Harare, Zimbabwe
The adsorption\desorption of atrazine (pesticide) by suspended Nairobi river sediment, kwale red soil and Limuru clay particles in an aqueous solution was studied in terms of a model
which assumes the adsorption/ desorption reaction: and , where the chemical species of interest and S is is the substrate. is the adsorption/desorption equilibrium constant; is the
particle-pesticide complex. The apparent adsorption/desorption equilibrium constant K’ is given by: ln[x]ads = ln(nK’) + nln[x]e + [sxn]w, where [ ]ads is concentration of in adsorbed
state in suspension. [ ]e is the concentration of in solution at equilibrium. [ ]w is the pesticide adsorption site complex in the suspension at equilibrium. The calculated values of the
apparent K’, n and were 23.730, 0.7776, -7.8392 and 44.966, 0.87778, -9.360 k j/mol for the adsorption of atrazine by Nairobi river sediment and Kwale red soil respectively. The
negative value for confirmed the fact that adsorption reaction occurs spontaneously as expected. Moreover, adsorption of atrazine onto suspended / dissolved sediment particles
decreased with increase in mass of the substrate.
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SESSION 6: NANOTECHNOLOGY AND THE ENVIRONMENT
Nalikwanda Room
Chair: Musee, N., Thwala, M. (CSIR, Pretoria, South Africa)

PLATFORM
4 Fractionation of Natural Organic Matter upon Sorption to Titanium Dioxide Nanoparticles: Influence of pH and Ionic Strength
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Natural organic matter (NOM) is ubiquitous in the aquatic environment and it plays a great role through its interactions affecting transport of various chemicals and in nutrient cycling.
NOM is involved in a number of processes responsible for complexation, reduction, mobilization or immobilization of toxicants and hence in modulating bioavailability. However,
different NOM size fractions, depending on their molecular size and behavior in different environmental conditions may enhance or mitigate toxicity. Therefore, understanding the
changes of NOM sizes or fractionation upon sorption to nanoparticles may help improve our predictive capababilities on the behavior of NOM and nanomaterials in the environment.
This study investigated the fractionation of NOM upon sorption to titanium dioxide (TiO2) nanoparticles (NPs). Specifically the influence of pH, ionic strength and NOM concentration on
the extent of fractionation at a constant sorbent concentration (400 mg/LTiO2 NPs) was investigated. The unsorbed NOM was separated from the sorbed by both centrifugation and 50
nm polycarbonate membrane filters (the results of both methods agreed to within 1%). High performance size exclusion chromatography (HPSEC) was used to study the changes in
the molecular sizes of NOM. Corroborative evidence was obtained from optical techniques such as absorbance and fluorescence spectrophotometry. The total organic carbon was
measured by the Total Organic Carbon Analyzer- Shimadzu (TOC-VCPH). The results indicated that fractionation of NOM occurs upon sorption to TiO2 NPs irrespective of NOM
concentration. Interestingly, at any NOM concentration, the greatest fractionation was observed at lower pH and at higher ionic strength. Fractionation decreased with increasing pH
and decreasing ionic strength over the range of 7.5 mg C/L to 15 mg C/L NOM concentration used in this study. Both absorbance and fluorescence spectrophotometry data gave
credible corroborative evidence on the extent of fractionation with respect to pH and ionic strength; however, the data showed that NOM concentration did not significantly affect the
fractionation.
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10 How water chemistry determines the risk of metallic engineered nanoparticles in aquatic ecosystems: nAg and nZnO case study
1

1

2

3

M Thwala , N Musee , L Sikhwivhilu , V Wepener
1

CSIR, PRETORIA, South Africa

2

MINTEK, JOHANNESBURG, South Africa

3
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The dispersion of nAg and nZnO engineered nanoparticles (ENPs) in water was investigated through dissolution and agglomeration analysis over a 14 day exposure period. Before
testing the ENPs were in the nanoscale: 40-60 and 10-130 nm for nAg and nZnO respectively. Dynamic light scattering revealed that introduction of ENPs into water resulted in
significant particle growth, even reaching μm range in certain instances. ICP-OES analysis indicated limited ENPs dissolution which was concentration dependant, however more
favourable for nZnO. Using a free floating duckweed candidate; we observed the induction of oxidative stress following a multiple biomarker endpoint analysis after plants were exposed
to the ENPs. Our results suggest a systematic compromise of biological defence mechanisms by ENPs, revealing a crucial toxicity route by ENPs towards higher aquatic plants. We
then detail the importance of water abiotic parameters in, (a) influencing ENPs surface charge potential, (b) driving ENPs growth, (c) limiting the generation of metal ionic species, and,
(d) determining the overall risk by ENPs towards aquatic biota. We suggest that informed understanding or evaluation of ENPs potential harm towards aquatic biota basically lies on
detailed and suitable characterisation of both water and ENPs physico-chemical parameters. We close by listing crucial aspects when evaluating nanotechnology risks towards aquatic
ecosystems.
26 Effect of size and surface polarity on the uptake and toxicity of nanoparticles to Daphnia magna
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There have been a number of studies of the toxicity of nanosized materials over the last few years. However, many nanomaterials are poorly defined, making it difficult to be certain
which part or property of the material is actually responsible for the toxicity observed. To carry out rigorous assessments of environmental risks of nanoparticles, a detailed knowledge is
needed of how physical and chemical characteristics affect uptake and toxicity. Organic polymer nanoparticles form very stable suspensions and particle size and surface chemistry can
be varied independently by altering conditions during synthesis, enabling the exploration of structure-activity relationships. We synthesized polymer nanoparticle latexes in the size
range ~60 nm, 120 nm and 240 nm by aqueous emulsion polymerization. Three different polymers were used, representing different degrees of hydrophobicity: polystyrene (PS),
polymethylmethacrylate (PMMA) and a copolymer of PMMA and hydroxyethylmethacrylate (p(MMA-co-HEMA). A similar set of fluorescently-tagged particles was synthesized for
tracing purposes. The toxicity of the particles to Daphnia magma was evaluated using a standard 48 hour immobilization assay. It was observed that both size and surface functionality
had large effects on particle uptake and toxicity. In addition, PS nanoparticles increased the toxic effects of other pollutants to Daphnia, whereas PMMA and p(MMA-co-HEMA) seemed
to inhibit the effect of glyphosate. The results of these preliminary studies confirm that polymer nanoparticles, being easy to synthesize, long-term stable and easily tagged, are ideal for
exploring general structure-activity relationships relating to toxicity of nanomaterials in the environment.
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57 Application of modeling approaches on risk assessment of engineered nanomaterials: two case studies
N Musee
CSIR, PRETORIA, South Africa
The advent of nanotechnology has resulted to the fabrication of novel materials with nanoscale dimensions - the engineered nanomaterials (ENMs) - characterized by unique properties
due to their inherent physicochemical properties. With ENMs applications rapidly becoming established in a large variety of consumer products (cosmetics, electronics,
pharmaceuticals, foods and beverages, etc.), and industrial processes (e.g. in automobiles, remediation, sensors, etc.), environmental systems are inevitably becoming more exposed
to these materials. Thus the increasing accumulation of ENMs in the environmental systems (e.g. water, soil, sediments, etc.) - has raised growing concerns due to their potential risks
to biological life forms in the ecosystems - and to the human health. Taking this together with current poor understanding of potential toxicity of ENMs to the aquatic microorganisms
limits the utility of accessible data to support systematic risk assessment and management of these emerging environmental pollutants. Here, we present findings derived through
application of modeling tools originally developed to estimate the risks of bulk chemicals pollutants in the environment. The functionality of applying modeling tools in enhancing our
collective ability to address the potential risks of ENMs in the environmental systems is here demonstrated using substance flow analysis method (SFA) particularly the material flow
analysis (MFA). The second example exploits the application of artificial intelligence tools based on fuzzy logic set theory. The presentation will close by highlighting the strengths and
weaknesses of each tool discussed in the context of ENMs risks; and make suggestions on how to address the identified weaknesses of a given tool.

95 Fabrication of nanoparticles using natural products and their characterization coupled with decomposition of hydrocarbon applications
Kamau, G.N., Kathiti, D., Oyagi, M., Guto, P., Michira, I. University of Nairobi, Nairobi, Kenya
Iron nanoparticles were synthesized using a rapid, single step reaction, demonstrating green synthesis approach, using aqueous chamomile and green tea extracts as both the
reducing and capping agents. Iron ions were completely reduced by the extracts, leading to the formation of amorphous iron nanoparticles. UV-Visible spectroscopy was used to study
the effects of plant extracts used, the extraction temperature variations, the extraction time and the concentration of the iron salt used. The results showed significant increase in the
amount of the nanoparticles produced when using higher extraction temperature and longer extraction time. UV-Visible spectroscopy also demonstrated complete reduction of
Fe&lt;sup&gt;3+&lt;/sup&gt; to the elemental iron (Fe&lt;sup&gt;0&lt;/sup&gt;), with the peak characteristic to Fe&lt;sup&gt;3+&lt;/sup&gt; solution at 272 nm disappearing completely on
the formation of the of iron nanoparticles. The synthesized iron nanoparticles showed a continuous absorption band in the visible region, rising to high absorbance values at short
wavelengths. The characteristic, typical absorption band of nanoparticles is attributed to surface resonance, plasmon. Scanning Electron Microscopy (SEM) and High Resolution
Transmission Electron Microscopy (HR-TEM) showed that the iron nanoparticles were amorphous with sizes ranging from 50nm-200nm. Electrochemical impedance spectroscopy of
the iron nanoparticles demonstrated high conductivity of electrochemical cell containing iron nanoparticles (FeNPs). The reactivity of the iron nanoparticles, towards pollutants, were
tested by the sub-catalysed decomposition of bromothymol blue as a model hydrocarbon pollutant, using UV-Visible spectroscopy. The synthesized iron nanoparticles were dropcoated on the surface of the PANI-Modifield Pt-electrode, where they showed enhanced catalytic and conductive properties as studied using Cyclic Voltammetry (CV). These
applications suggest use of FeNPs for detection and eventual decomposition of pesticide residues.
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115 Nano-Particled Thin Films for Low Cost Chemical Sensor Applications: Preparation, Characterization and Application
Munyati, O
University of Zambia, Lusaka, Zambia
A carbon monoxide gas sensor based on HCl-doped-polyaniline nano particles prepared by the inverted emulsion polymerization using an organic oxidant is presented herein.
Conducting polyaniline nanoparticles were prepared by polymerization of monomer aniline in a chloroform/water system emulsion with sodium lauryl sulphate and benzoyl peroxide as
the initiator. The emerald green polyaniline product in chloroform was precipitated, filtered and dried to obtain dark green powder after a 24 hour period. Polyaniline thin films were
prepared by dissolving polyaniline in chloroform and eventually evaporating in glass moulds. Films were characterized for their optical and electrical properties. Film thickness was
determined from transmittance data and found to be on average 460.62 μm. The prepared films were observed to be conducting and obeyed ohms law (V=IR) at room temperature. A
gas sensing device was constructed and the sensing ability of the polyaniline HCl doped was monitored with carbon monoxide by introduction into the chamber. An electrical response
was measured over a 30 minutes period using a digital multimeter in a two-point configuration. An instant response was registered on introduction of carbon monoxide with an increase
in conductivity of HCl-doped Polyaniline active layer film utilized for carbon monoxide detection. The gas sensor also showed a varied response to different carbon monoxide
concentration.
POSTER
114 Carbon Monoxide Gas Sensor based on a Polyaniline Film as Active Layer Comprising Nano Particles
Mateyo Jnr, B., Munyati,O.
University of Zambia, Lusaka, Zambia
Conducting polymers (CP) are increasingly receiving massive attention owing to their unique properties that can be taken advantage of in a wide range of electro-active applications.
Their unique properties arise from their conjugated bond systems that impart ‘semiconductor’ like characteristics and optical properties. The range of applications include: photovoltaic
(polymer solar cells), energy storage, anti-corrosion, chemical sensors and others. Increasing concerns of environmental pollutions due various human activities, that introduce a variety
of chemical pollutants, has in turn increased the desire to develop lower cost effective methods of monitoring using non-conventional devices not only to determine the presence but
quantities of these pollutants. Conventional methods of analysis to determine many organic pollutants require expensive equipment and very often are highly technical. Additionally, the
turn-around time for the results can be long. The high costs make availability of such equipment hard to acquire by many laboratories and needing trained personnel. Chemical sensors
based on conducting polymer systems have the potential for the development of lower cost chemical sensors with response times that range from seconds to minutes. A typical
response of CP based chemical sensors is manifest in either an electrical or chromic response. In this paper we discuss the different methods of preparing polyaniline nano-structures,
film development and characterization techniques. Methods of preparation include the one-dip technique and inverse emulsion polymerization to produce nano-size fibres and particles
respectively. Materials produced are subsequently used to produce polyaniline thin films. Thin polymer films are produced either by in-situ polymerization of polyaniline with glass
substrate or via solvent evaporation. Results of surface morphologies, film thickness, optical and electrical properties are discussed. A carbon monoxide gas sensor based on
polyaniline thin films comprising nanoparticles as an active layer is presented as an example of a chemical sensor with rapid response time.
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23 A decade of research and experience in integrated vector management in Cameroon
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Africa remains affected by many diseases affected by insects as mosquitoes (Anopheles spp, Culex spp, Aedes spp), and blackflies (Simulium spp) and tse-tse flies (Glossina spp).
Diseases caused by these insects constitute an important public health problem and a serious obstacle for agricultural and rural development. These diseases are widely spread in the
poorest communities where water supply, housing, sanitation and hygiene are inadequate. Yaounde Initiative Foundation is sharing Long Lasting Insecticide Nets (LLINs) and using
intradomicilar Residual Spraying (IRS) to reduce mosquito transmission of malaria. To reduce river blindness by blackflies, characterization of blackfly species and nontarget organisms,
efficacy of larvacidies was investigated followed by the development of the monitoring system of spraying with a self-designed application technique-SPATE. The effect of larviciding on
non target organisms was also investigated. For both diseases, research has been conducted in cytokinines. A number of articles have been published in peer-reviewed journals with 5
Masters theses and 3 PhD theses defended while more theses will be defended by the end of the year. The question was to find compromises among what is technically available,
ecologically acceptable and economically viable. This paper also explores the strengths and limitations of the organization.
40 Hazards of pesticides imported into Mozambique, 2002-2011
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Together with the government of Mozambique, The Food and Agriculture Organization of the United Nations (FAO) is conducting a project aimed at reducing risks from pesticides in
use in Mozambique. The project helps regulators to identify the most Highly Hazardous Pesticides (HHPs) in Mozambique and to reduce risks of these pesticides by replacement with
less hazardous pest control tools or application of mitigation measures. In order to analyse trends in potential hazards of pesticide use on human health and the environment in the
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country, hazard based indicators for occupational health and environmental effects were calculated using pesticide import data into Mozambique compiled by the Ministry of Agriculture
over the period 2002-2011 in combination with hazard data on the pesticides. The assessment was used to rank pesticides relative to each other in terms of expected hazard. For
human health the standard WHO classification was applied. A recently developed Environmental Toxic Load (ETL) indicator was used for hazard to the environment. The ETL
represents the average amount of toxic pressure by a pesticide in one year. The indicator is based on the quantitative information on pesticide use (e.g., import) and the environmental
toxicity of the pesticides considered. With this indicator the pesticides that pose the highest average overall hazard to fish, aquatic invertebrates, algae and bees are identified. The
indicators were used (1) to conduct an evaluation of historical trends in the use of pesticides in Mozambique based on pesticide import data, (2) to assess trends in human health and
environmental hazards and potential risks of the pesticides imported in Mozambique, and (3) to identify pesticides or pesticide use patterns contributing most to these hazards. The
advantages and disadvantages of such hazard indicators will be discussed and illustrated with the results for the Mozambique import data.
56 Pesticides, ecosystem services and agriculture in developing countries
L Maltby
The Universiy of Sheffield, SHEFFIELD, United Kingdom
Ecosystems are essential to human health and wellbeing and underpin our cultural, social and economic development. They provide us with clean air and water, fresh food, energy,
medicines and the raw materials required to construct our homes and to produce the myriad of consumer products that we purchase every day. They control our climate, protect us
from floods, control pests and diseases and clean up our waste. We are totally dependent on these ecosystem goods and services, yet globally about 60% of ecosystem services are
degraded or being used unsustainably. The growing human population is putting increased pressure on ecosystems and their ability to provide the services we require. It is estimated
that by 2030, world food demands will increase by 50%, energy demands will rise by 50%, water demands will increase by over 30% and 60% of the world’s population will live in urban
areas. Managing landscapes for the provision of the ecosystem services we require, whilst at the same time protecting the biodiversity on which many of these services depend, is a
major challenge. This presentation will explore the use of the ecosystem service concept as a framework for achieving sustainable pesticide use. Particular attention will be paid to
ecosystem service provision in developing countries and the role that global markets may play in their degradation and protection.

60 Plant-derived pesticides ; a sustainable tool to serve environment
J MAGADULA
MUHIMBILI UNIVERSITY OF HEALTH AND ALLIED SCIENCES, INSTITUTE OF TRADITIONAL MED, DAR ES SALAAM, Tanzania
Secondary metabolites are regarded as compounds that are not directly useful for the growth and development of the host organism. In plants, these compounds are sometimes used
as defense against plant-feeding insects and other herbivores (Rosenthal and Janzen, 1979). The pesticidal properties of many plants have been studied and natural pesticides such as
rotenone, nicotine and pyrethrum have been commonly used in pest control schemes.
In the recent survey to study the application of natural plant pesticides from field to in-house protection of crops done in five regions of Tanzania revealed a long list of plants that are
locally used to protect crops in the field during post-harvest. Among the reported plants in this study were Neurautanenia mitis (Euphorbiaceae), Pedilanthus cucullatus
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(Euphorbiaceae), Azadirachta indica (Meliaceae), Tephrosia vogelii (Fabaceae), Euphorbia tirucalli (Euphorbiaceae) and Nicotiana tabacum (Solanaceae). Apart from laboratory testing
of the crude extracts against Spodoptera exempta, we isolated compounds from Neurautanenia mitis, Azadirachta indica and Tephrosia vogelii that can be used to control pests instead
of using environmentally unfriendly synthetic pesticides. Hence, we hereby present the structures of some isolated compounds and biological activities obtained under this investigation.
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63 Candidate Attractants for Bactrocera invadens (Diptera: Tephritidae) Male Flies from Gynandropsis gynandra (Capparidaceae)
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These investigations aimed at evaluating the attractiveness of Gynandropsis gynandra a plant that attracted male Bactrocera invadens, which is an invasive pest known to cause
devastating losses in mangoes, citrus, guava and banana among other fruits. B. invadens male flies were attracted to G. gynandra beginning from 0630 to 1230 hrs in the field. The
2

highest mean number of flies attracted were 65.26 ± 1.06/plant/day, showing a strong positive correlation during the day (r = 0.9423). Using GC-EAD and GC-MS two compounds
namely, 4-methyl-3-penten-2-one, and 4-hydroxy-4-methyl-2-pentanone were identified to elicit antennae response of the male B. invadens. These two compounds were identified from
both G. gynandra and male B. invadens gut extracts of field collected flies. However only 4-hydroxy-4-methyl-2-pentanone was identified from gut extract of laboratory reared B.
invadens. Results from this study has provided an insight into the interactions between a non-host plant and an invasive pest, and opened up the prospects for further investigation on
the possibility of future use of 4-hydroxy-4-methyl-2-pentanone and 4-methyl-3-penten-2-one in control strategies aimed at B. invadens.
18 Health Implication of Excessive Use and Abuse of Pesticides by the Rural Dwellers in Developing Countries: The Need for Awareness
O Ikpesu, A.B. Ariyo
Federal University, Otuoke, YENAGOA, Nigeria
Pesticides are chemicals essentially needed for food security and health purpose, adding that most of the time, they are being wrongly applied and abuse especially the developing
countries such as Nigeria .The health implication of abuse and misuse of pesticides were reviewed and ways forward suggested. This review will provide the benefits of pesticide use,
awareness of the risks posed to people, wildlife, and ecosystems. The paper looks into how manufacturers, users and government can minimize risks posed by pesticides
.Manufacturers and users should be held more accountable for reducing both short- and long-term risks of pesticide use. The primary obligation of manufacturers is to minimize risks
posed by pesticides. To ensure that adverse effects on human health and the environment are prevented, pesticide registration, product labeling, government enforcement, and
applicator education should form the foundation of a comprehensive framework to regulate the manufacture, use, and disposal of pesticides. Various mitigation process were also
suggested in this reviewed and if strictly adhere to, the developing countries will be less contaminated with pesticides and other environmental hazards
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91 Sustainable Intensification and Pesticide Use - Tanzanian Smallholder Case Studies in Maize and Rice
Dyson, J.S.
Syngenta International AG
Ensuring food security poses two challenges to smallholder farmers and society, especially against a background of climate change. The first is to grow and distribute enough healthy
and affordable food. The second is to protect the fundamental natural resources on which productivity relies - soil, water, biodiversity and the atmosphere. Meeting both challenges
requires sustainable intensification of crop production - a fact which many people and organizations now recognize and accept (FAO, 2013). This means that technical innovations are
needed over how growers can work more productively with natural resources and optimize agricultural inputs like seeds, fertilizers, pesticides, fuel and machinery. For agricultural
smallholders (growers farming on &lt;2 ha of land), particularly in sub-Saharan Africa, this is critical. They will need to increase food production significantly in the coming years. But this
cannot be achieved unless smallholder livelihoods are strengthened by having access to integrated crop management protocols and professional education training on the safe and
sustainable use of agricultural inputs.Syngenta and Yara formed a partnership over the use of their agricultural inputs (fertilizers and seeds) in Tanzania to help drive the sustainable
intensification of maize and rice yields on smallholder farms, while addressing concerns about environmental sustainability and climate change. The partnership developed the
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with

two
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objectives:

To test if intensifying agricultural land use through optimal pesticide and fertilizer use is compatible with environmental sustainability and climate change; and
To develop a clear understanding of the potential environmental and climate change impacts while assessing improvements to grower productivity and profitability.
The ECCAg project will contribute to the wider initiative SAGCOT (Southern Agricultural Growth Corridor of Tanzania) - a public-private partnership focused on delivering sustainable
agricultural transformation, including developing the necessary supporting infrastructure for growers to market their produce. The core part of the partnership is with Sokoine University
of Agriculture (SUA) and the Dakawa Rice Institute in Tanzania, plus the growers selected by them, to help plan and deliver the project. The University of Life Sciences (UMB, Oslo)
also supports the project within their Norwegian-Tanzanian development programs. These partners were chosen because they are crucial to help adapt the project to local conditions
and grower feasibility, plus help validate its technical soundness. The experimental methods aimed to combine the benefits of the research facilities of SUA and the Rice Institute with
agricultural extension work on smallholder farms, so that both practical implementation and detailed measurements can be assessed using a framework to evaluate the impact on
growers, the environment and society. The main aim of the methods is to compare standard smallholder practice with new Best Management Practice (BMP) protocols for maize and
rice cultivation, covering pesticide and fertilizer inputs, as well as more general agronomic practices for soil and water conservation and environmental protection (Troeh &lt;i&gt;et
al&lt;/i&gt;., 2004). The use of herbicides, fungicides and insecticides was mainly to ensure good crop establishment, with some mid-season fungicide and insecticide use depending on
disease and pest pressure. The protocols have been followed at the research facilities and on an expanding network of farms for each crop (now at least 5 farms for each crop).
Indicator methods are being developed and refined to assess how to measure potential environmental impacts or to model them using specific greenhouse gas accounting models and
water foot-print models. Calculator methods are also being developed and refined to help growers assess their productivity and profitability. We will present the results for the maize and
rice crops in some detail. Yields increased by 200-300% for maize and 50% for rice compared to standard smallholder practice, resulting in higher profitability for growers (~75%). This
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The use of the BMP protocols has intensified land use, because less land was used to produce the same amount of maize (~50%) and rice (~20%). This intensification was achieved
by developing grower protocols for crop agronomy, including integrated fertilizer and pesticide management. The fertilizer recommendations were balanced: they did not result in the
over-supply of nutrients or impurities from low grade fertilizers, nor in the soils being [quotright]mined[quotrightB]unsustainably for nutrients (mainly N and P) and causing land
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degradation. Pesticide use was mainly focused on obtaining good crop establishment to ensure that the crops were healthy and able to out compete weeds. A condition for using the
pesticides was that growers were trained on the safe and sustainable use of products, part of which ensured that they did not use counterfeit or illegal products.
Simple biodiversity monitoring has also been conducted to demonstrate that land use intensification does not impact biodiversity compared to standard farmer practice. As the
smallholders gain skills in using inputs, more conservation agriculture practices will be added to the protocols to reduce tillage intensity, plus the rotation of crops and the addition of
cover crops as feasible. This will also help mitigate climate change. To date, the BMP protocols had a carbon footprint that was on average 3-times lower than that of standard farmer
practice, based on IPCC protocols, since it would require a land use change from scrub land to arable land to compensate for yield differences. Indeed, it is important to note that the
yield increases were all achieved without needing additional water inputs, significantly improving the efficiency of water use per tonne of crop produced.
So far, the ECCAg project has demonstrated that it is possible for maize and rice smallholders to intensify crop production by using grower protocols that include fertilizer and pesticide
inputs. The preliminary indications are that this is a sustainable intensification. This is on the basis of greater efficiency of land and water use without increasing the carbon footprint.
Other sustainability indicators will be added in addition to biodiversity assessments and be monitored, since the lack of environmental impact needs to be demonstrated over the longer
term. This is a key next step, as well as introducing and testing more conservation agriculture practices.
115 Lifting the load-container management of crop protection products
Njoroge, S.
Syngenta International AG
The agriculture sector that comprises of the commodities that include crops, livestock, fisheries and factors of production that include land, water, and natural resources is the backbone
of Kenya’s economy. For the agriculture sector to continue contributing significantly to the overall growth of economic growth, wealth creation, food security, improvement in farm
incomes and poverty alleviation, small holder agriculture must be transformed from subsistence to a commercial business enterprise. The frequent occurrence of pests and diseases
negatively impacts on agricultural productivity. Thus farmers apply pesticides to both crops and livestock to manage key pests and diseases. The quantities of pest control products
imported and used in Kenya in the past 10 years have been on the increase. Between 2001/2002 and 2010/2011, the quantities of various pesticides imported into Kenya almost
doubles from 6,200mt to 10,000mt respectively.
This has been attributed by availability of affordable convenient pesticide packaging. The small packs have also increased to meet the demand of the small holder’s farmers. This has
led to increased number of empty pesticide containers in the agricultural production areas resulting in the accumulation of empty pesticide containers in the farms.
The greatest challenge facing the use of pesticides in Kenya is recovery and disposal of empty pesticide containers. Currently there is no mechanism put in place to deal with the
recovery of empty pesticide containers in the country. The situation is made worse by absence of legal frame work to guide on the disposal of the pesticide containers. Also the
absence of organized disposal system has rendered farmers and other users of pesticides to dispose containers by throwing them away or putting them in the solid waste systems. The
absence of information in the communities on the risks pertaining to re-use of empty containers has created a major challenge as they are used for domestic purpose.
The surveyed regions and reports from collaborators exemplified the challenges faced by the pesticide industry in promoting safe use of pesticides especially by small scale farmers.
The presence of empty containers in the farms attested the lack of knowledge of eminent risks associated with empty pesticides containers. Also the farmers acknowledged that there is
no triple rinsing of containers done after emptying the pesticide contents after spraying.
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The objective of the empty pesticide container management strategy is to assist the country to reduce the threat posed to public health, the environment and agricultural resources by
empty pesticide containers and contaminate equipment.
POSTER
2 Natural Pesticides Efficacy Against Larger Grain Borer (Prostephanus trunctatus) and Maize Weevil (Sytophilus zeamays) on Maize (Zea mays) Grain Seeds
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The control of controlling Prostephanus truncates and Sitophilus zeamays is largely dependent on the use of synthetic insecticides. Although, much has success has been realized,
there has been many problems associated with synthetic stored product protectorans leading to search for cheap, easily biodegradable natural products based protectorants. This
paper report some of our efforts to evaluate the effectiveness of natural pesticides in controlling P. truncates and S. zeamays in stored maize. Studies were conducted in a Completely
Randomized Design (CRD) with three replications. The treatments consisted of natural protestants viz, pyrethrum (Chrysanthemum cinerariaefolium), Neorautanenia mitis, N. Mitis with
talc as carrier, Gnidia kraussiana powder and untreated control. Actellic Super Dust was included as a standard insecticide control. The data collected include the number of dead and
live insects, number of damaged and undamaged maize seeds, number of holes per seed, percentage damage and weight loss. Seeds treated with Actellic super dust, pyrethrum and
G. kraussiana powder had significantly lower number of live insects and damaged seeds as compared to untreated control. Among the natural Protestants, pyrethrum and G.
kraussiana powder showed good potential in protecting maize grain against P. truncatus and S. zeamays. Positive and significant correlations between the numbers of live insects with
number of damaged seeds, percentage damaged seeds average number of holes per seed and weight loss were observed.
66 A Simple and rapid Method for the determination of Metalaxyl in Fungicides.
S.I Amadi
Hydrochrom Resources Limited, IKEJA, LAGOS, Nigeria
A simple HPLC method for the determination of Metalaxyl compound in fungicide has been developed. The analysis was carried out on a reversed phase column (YMC ODS-C18, 150
x4.6mm,5µm) in an isocratic mode of 0.1% TFA : Acetonitrile (30:70) composition with mobile phase flow rate at 1.0mL/min and at an absorbance of 220nm in a Retention Time 1.85
(n=6) with %RSD, 0.15693 . The methods provided a precision (n=6) of %RSD,0.169575; linearity range of 50 to 200µg/ml with regression coefficient of 0.9999. It also provided
detectable level of 0.26ug/ml and quantifiable level of 0.79µg/ml.
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98 Environmental and human health assessment in relation to pesticide used by farmers in Buea, South West Region of Cameroon: Survey Questionnaire
Kenko Nkontcheu, D.B.
University of Buea, Buea, Cameroon
Synthetic pesticides are widely used to reduce crop losses due to insects, diseases and weeds. The amount of pesticides used in Cameroon is high. This paper deals with pesticides,
use patterns, human and environmental health in Buea, (South West Region; Cameroun). The survey was carried out with survey questionnaire administered to 101 farmers. All the
farmers (100%), most of which belong to the age group 48-58 years old (54.3%), used pesticides. We recorded 47 pesticides used in the study area among which those that were
mostly used were Dursban, Gamalin 20, Iron 70 WG, Roundup, Gawa 35 EC, Capsidor, Gracefaye, Actara and Nordox. Most of the farmers (77.8%) applied pesticides in combination
mainly to ensure quality (44.4%) and the most frequent interval of application was twice a week (54.3%). We recorded 21 main crops cultivated in the area with the domination of
banana, palm, coffee; cocoa and corn; and these crops are destined mainly to market (86.4%). About the decision on pesticide to use, 59.3% of farmers relayed on advice from fellow
farmers. Pesticides containers with no label happened sometimes (42%). As compared to the previous crop season, 84% used the same dose of pesticides, while 12.3% increased the
dose because of increased farm size and insect resistance at low doses. Pesticide application was mainly manual (93.8%) with protective clothing (90.1%) while 8.6%
didn[simplequote]t use any protective clothing because of lack of funding and negligence. The use of protective clothing was mostly followed recommendation from agricultural officials
(56.8%). Health problems post-application such as itches, headache, nausea, fatigue, impaired vision and nervousness, were signaled by 70.5% of farmers. In order to avoid
contamination, they change clothes right after use (74%) and take a bath directly after use (74%). Only 16% did not use any measure to avoid contamination because of carelessness
and lack of finding. In the same light, 33.3% entered the field in less than one day after pesticide application and 69.6% stored their pesticides at home. About half of the farmers
(52.5%) didn[simplequote]t receive any training for pesticide application and 98.7% are ready for further training if given the opportunity. For the recommended doses, 12.2%
didn[simplequote]t follow it because prescribed doses aren[simplequote]t accurate according to them. Almost all the farmers (93.8%) are aware of the effects of pesticide on human
health, while 79% are aware of the effect of pesticides in the environment. Farmers can[simplequote]t do anything to reduce pesticide contamination according to 37.2% of the
respondents and 44.4% of them keep pesticide containers after use while 11.1% throw them in water. Surface water around farms is used by 59.7% of them for domestic purposes
such as drinking, washing and cooking. Farm animals (55.1) such as fowls (15.4%) and cow (1.3%) drink surface water around farms. The legality of pesticides used is unknown by
70.2% of the farmers while 26% of them heard about pesticide related accident. Training on pesticide use and bioassays will be very helpful to guarantee human and environmental
health in our study area
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100 Health and environmental problems linked to pesticides used by market gardeners in Balessing, menoua Division, West cameroon
Ngameni Tchamadeu
University of Dschang, Dschang, cameroon
In the west region in general and particularly in Balessing, crop production by market-gardeners for the local market or exportation, participate in food safety of the region and
improvement of living standards of farmers. The protection of these crops due to high pest attack, has led to an increasing use of pesticides. Apart from the high cost, the poor use of
pesticides has negative effects on the health of farmers and the environment. The aim of this study is to evaluate environmental pollution risks as well as the level of exposition of
farmers using the pesticides. This study was carried out through surveys with questionnaires which involved 108 market-gardeners and the main findings were as follows: all the
market-gardeners interviewed (100 %) use pesticides and do not follow the recommended doses because they estimate that pesticides are dangerous. The pesticides mostly used
were:- fungicides (40.63 %) and insecticides (50 %). Some of the market-gardeners (55.56 %) said to have had at least once health problems (itches, respiratory and eyes problems,
gastrointestinal disorders) following the use of pesticides and the most likely to cause such problems are : Cipalm 200, Mocap, Decis, Karate, Dursban 04, Nurelle D, Cypercal 720,
CaÃ¯man B, K optimal and Manebe. The impact of pesticides on the environment has been noticed by these market- gardeners. The main indicators are: the death of birds having
eaten treated crops, death of aquatic animals, death of other non-targeted terrestrial vertebrates and invertebrates. The market-gardeners interviewed revealed to have at least a water
point in their farm (11.11 %) or near (88.89 %). This proximity of water bodies to farms can be at the origin of the contamination of water by pesticide through different pathways. The
majority of market-gardeners (53.7 %) dot not use any means of protection during preparation and spraying of pesticides. All this is due to lack of training and information as well as the
non-respect of legislations related to the trade and use of pesticides. To improve on the health of market-gardeners and preserve the environment, training programs on the
management and use of pesticide may be implemented to market-gardeners. The high level of education (97.22 %) of market-gardeners may favour such operations.
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SESSION 9: HUMAN HEALTH EFFECTS OF ENVIRONMENTAL POLLUTION
Ballroom
Chair:

Hutter, H.P (1Medical University Vienna, VIENNA, Austria)
Utembe, W.R. (National Institute for Occupational Health, JOHANNESBURG, South Africa)

PLATFORM
19 Impact of Black Limestone Dust from a Solid Mineral Processing Factory on the Physicochemical Characteristics and Genotoxicity of Onion Bulbs
P. OLORUNFEMI, D.I. OLORUNFEMI, F.C. AMAEFUNA
University of Benin, BENIN CITY, Nigeria
An investigation of the impact of raw black limestone dust obtained from a solid mineral processing plant on the physicochemical parameters and cyto-genotoxicity on plants using the
Allium cepa model was carried out. The physicochemical analysis of the dust particles revealed appreciable levels of heavy metals, notably manganese, nickel, aluminium, cobalt,
chromium, iron, lead, and zinc. Four groups of healthy onion bulbs were exposed to the black limestone dust in the processing factory over a time interval of 2, 4, 6 and 8 weeks. The
control group was exposed in a dust-free environment for the same period. Elemental analysis of the A. cepa of the test groups revealed significant (p < 0.05) higher levels of
chromium, manganese, iron, lead and zinc compared to the control. In addition, the amount of the heavy metals in the test onion bulbs increased with increase in exposure time.
Results of the macroscopic evaluation showed that compared to the control, there was gross inhibition of root growth in the solid mineral leachates. Statistical analysis of microscopic
results showed significant (p < 0.05) reduction of mitotic index in a concentration-dependent relationship and all concentrations induced a number of chromosomal aberrations in the
root tip cells notably stickiness, fragments, bridges, disoriented chromosomes and micronuclei in significant (P < 0.05) amounts. The findings from the study suggest that the raw black
limestone dust is genotoxic; therefore appropriate measures should be taken to safe-guard plant and animal life in the area where the solid mineral is being processed.
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22 Lead poisoning in children from townships in the vicinity of a lead-zinc mine in Kabwe, Zambia
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Childhood lead (Pb) poisoning is a serious public health concern worldwide. Young children are particularly vulnerable to Pb exposure and eventual poisoning. Blood lead levels (BLLs)
> 10 µg/dL in children are considered elevated and at higher BLLs > 60 µg/dl, clinical symptoms of Pb toxicity become visible. BLLs exceeding 100 µg/dL can cause encephalopathy,
convulsions, coma and death. It has been recommended that intensive medical management and chelation therapy be initiated at levels ≥ 45 µg/dL. In Africa, major sources of
childhood Pb poisoning include Pb mining and smelting. In Kabwe, the capital of Zambia’s Central Province, extensive Pb contamination of township soils in the vicinity of a Pb-Zn mine
has been reported and poses a serious health risk to children in these townships. However, no studies have been done to investigate BLLs in children exposed to Pb pollution.
Therefore, this study investigated BBLs in children (n = 246), under the age of 7 years, in townships around the Pb-Zn mine in Kabwe and to identify children with BLLs that require
medical intervention. Almost all of the sampled children had BLLs exceeding 10 μg/dL. Children in these areas could be at serious risk of Pb toxicity as 18% of the sampled children in
Chowa, 57% (Kasanda) and 25% (Makululu) had BLLs exceeding 65 µg/dL; the threshold widely considered to result in Pb toxicity. A total of 8 children had BLLs exceeding 150 µg/dL.
These levels were markedly high, especially that concentrations of up to 427 µg/dL were recorded. Therefore, it is recommended that medical intervention be commenced in the
children with BLL exceeding 45 µg/dL and other interventions to reduce Pb exposure in the affected townships.
28 Key outstanding issues in the health risk assessment of lead: Implications for Africa
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Introduction Lead toxicity causes hematological, gastrointestinal, neurological dysfunction, nephropathy, hypertension, and reproductive impairment. For centuries lead poisoning was
primarily an industrial hazard. Lead poisoning in children was recognized in the 1940s. Sources of lead include lead water pipes, leaded paint, leaded gasoline, leaded cans for food
and drinks, lead in cosmetics and folk remedies, food, house dust, toys, lead based chinaware and occupational sources. Lead is still used in many industries, including construction,
mining, and manufacturing. Lead and lead alloys are often used to make batteries, ammunition, and other metal products. By 2006 many countries had banned the use of leaded petrol.
This eliminates only one of the sources of lead in the environment. The uses of lead including in paints, children’s toys and kitchenware are not regulated in many countries in Africa.
Problem statement Lead has been shown to be hazardous in both in vivo and in vitro and also in epidemiological studies. In 1986, the Joint Food and Agriculture Organization (FAO)
/World Health Organization (WHO) Expert Committee on Food Additives (JECFTA) set the Provisional Tolerable Weekly Intake (PTWI) of lead from all sources at 25 μg/kg b.w, a value
expected to keep blood lead (B-Pb) below 10 µg/dl. Since then, there has been substantial literature showing adverse effects of lead at levels well below 10 μg/L in B-Pb. This has
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caused other national regulatory agencies such as the USEPA to desist from issuing a reference dose (RfD) value for lead, although the WHO resolved to maintain the PTWI of 25
μg/kg b.w. Risk assessment is defined as the scientific analysis and characterization of adverse effects of hazards. Health risk assessment of chemicals comprises of four components;
hazard identification, dose-response assessment, exposure assessment and risk characterization. Traditionally risk characterization for non-cancer effects is done either by comparing
the estimated daily intake of the chemical with the RfD or by using the margin of exposure (MOE) where, MOE=NOAEL/dose. However, the USEPA conducts lead risk assessment for
children using the Integrated Exposure Uptake Biokinetic (IEUBK) model. Risk is interpreted in terms of blood lead based on 10 µg/dl. This model has been used for assessing lead
exposure to children under the age of seven years in many parts of the world except Africa. The USEPA also uses the model Leadspread to estimate blood lead concentrations in
adults and children resulting from exposure. Leadspread replaces the 10 µg/dL threshold blood concentration with a source-specific “benchmark change”of 1 µg/dL, where an increase
of 1 µg/dL is estimated reduce IQ by up to 1 point. Issues that still need to be addressed: Should the threshold of 10 µg/dl blood lead still be used in biomonitoring and screening
studies? What are the possibilities of using other specimens such as teeth, hair, urine, saliva and bone? Should the WHO PTWI still be used? What differences are there between risk
characterization using models and characterization using the traditional approach? What are the possibilities of Africa using the USEPA lead risk assessment models? Conclusion
Where as many may feel that the issue of lead was sorted out by introduction of unleaded petrol, there are still many outstanding issues, especially in Africa. Lead poisoning still occurs
in lead mining areas such as Zamfara state in Nigeria. Lead is still not regulated in many items such as paints, cosmetics, batteries, candles and kitchenware. Many countries in Africa
do not conduct occupational risk assessment in companies that deal with lead and lead-based products. In order for Africa to carry out this assessment there are still outstanding
methodological issues in the health risk assessment of lead. To answer some of these questions, work has therefore been initiated to see the applicability of the IEUBK model in
Malawi.
31 Estimation of trace metals in imported and locally produced rice consumed in Nigeria.
O OTITOJU
FEDERAL UNIVERSITY WUKARI, WUKARI, Nigeria
Recently, there is increased evidence of trace metal pollution of food samples especially rice. Nigeria is the second largest importer of rice in the world, buying at least two million metric
tons per year from exporting countries like China and Thailand (USAID, 2012). Dietary exposure to heavy metals, namely cadmium (Cd), lead (Pb), zinc (Zn), arsenic (As) and copper
(Cu), has been identified as a risk to human health through the consumption of contaminated food. Forty five (45) samples of imported and locally produced rice (10 g each) were
collected randomly across the six geo-political zones of Nigeria and screened spectrophotometrically using AAS. The result showed that mean chromium (Cr) level in locally produced
rice (SL) was 0.06±0.015 (mg/kg) while its mean concentration in imported rice (SF) was 0.0016±0.009 (mg/kg). However, lead (Pb) concentration in SL was 0.78±0.10 (mg/kg) and
that of SF was 0.27±0.08 (mg/kg). The concentration of lead in rice samples produced locally in the northern parts of Nigeria was 0.261±0.04 mg/kg while that of imported rice
consumed in Northern part was 0.480 mg/kg. Locally produced rice (SL) from the south showed Pb concentration of about 0.78mg/kg while imported rice consumed in the south
possessed 0.268 (mg/kg) of Pb. Generally, locally produced rice samples from Southern Nigeria showed higher levels of Cr (0.06 mg/kg) and Pb (0.78 mg/kg) while the lowest
concentration of Cr and Pb were found in imported rice samples consumed in Nigeria. Mecury (Hg), arsenic (As), and cadmium (Cd) were below detectable limit of 0.001. We therefore
suggest that imported rice in Nigeria may be safer for consumption than the locally produced ones. Hence, locally produced rice may pose more health risk than envisaged.
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78 Life Cycle Assessment of the production of Xanthate Salts
M.C. Kunene, J.L. Broadhurst, H. Von Blottnitz, P. Dicks, J-P Franzidis
University of Cape Town, CAPE TOWN, South Africa
Xanthate salts are commonly used as collectors in the mineral processing of sulphide ores. They are produced by Senmin® International (Pty, Ltd) through the conversion of carbon
disulphide at their facility in Sasolburg, South Africa. In 2010, Senmin® commissioned a new state-of-the-art plant for the production of carbon disulphide, which has many advantages
over the previous process. This study uses life cycle assessment (LCA) as a tool to identify and compare the “cradle to gate”environmental impacts of the current and previous carbon
disulphide production process, as well as the subsequent effects of such on xanthate production. The impacts are evaluated using ReCiPe LCIA method.Results have shown that the
new carbon disulphide production facility, which uses methane gas as a carbon source, has a significantly lower environmental footprint than the old charcoal-based process,
particularly in terms of climate change, human and ecotoxicity impacts. This improvement reflects positively on the environmental performance of the down-stream xanthate production.
Information derived from this study has been used to identify opportunities for improving environmental performance across the carbon disulphide and xanthate process system,
thereby assisting Senmin® in their commitment to optimising performance in this area.
79 First experiences from a feasibility study on human health risks from pesticides use in Jarabacoa, DR
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Background: Farmers in developing countries are often exposed to a variety of pesticides, some of which banned in the European Union or in the USA. Exposure is often aggravated
due to lack of appropriate protection measures, misapplication and mismanagement. Although health effects of pesticides have been widely discussed, only little attention has been
given to farmworkers in less developed countries. This could be due to significant methodological problems associated with such investigations.
We are planning an epidemiological study on health effects in farmers/farmworkers and their families in coffee and cacao plantations. Aim of this study is to determine the risk
pesticides are posing to the environment and human health and to compare pesticide management in conventional farming with organic farming.
Within a feasibility study in the Dominican Republic we are developing an epidemiological approach that is scientifically sound as well as inexpensive and practical. In this contribution
we are describing the methodology, the advantages, and limitations of such a study design.
Methods and material: Health status and exposure to pesticide during application and to other environmental factors will be captured by structured questionnaires (including acute and
long term health effects, medication, occupational, housing, living and environmental conditions). Carcinogenic risk will be assessed by human biomonitoring (using micronucleus assay
from buccal mucosa cells) in 50 farmers in each group (conventional/organic).
Furthermore, an environmental monitoring program will be carried out. Pesticides levels will be measured in drinking water and soil. In addition, indoor dust sampling will be collected in
the famers’ homes.
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First results: The study area in the region of Jarabacoa, DR, was selected mainly by considerations concerning accessibility for investigators and number of possible participants, both
organic and conventional farmers. Due to poor local laboratory and transport conditions the use of a non-invasive reliable technique as sampling of buccal cells for micronucleus assay
that can be pre-conditioned for easy transport without risk of impairing the specimen seems particularly suitable. First experiences demonstrate that difficulties have been underrated.
Organizational difficulties (e.g. willingness of individuals, communities, and other agencies to participate) are the main obstacles for such studies.
Conclusions: The development of a scientifically sound and feasible study design that can be adapted to the local conditions in the area of interest is a prerequisite to generate
evidence about short and long term health effects of exposure to pesticides. In view of the financial situations of developing countries it is important to establish a low cost approach.
However, the data must be reliable and should enable generating results that can be used as a basis for determining consequences on public health and to develop recommendations
and strategies to minimize the health risks to farmers and agricultural workers. As standards for application are inadequate, not applicable in poor countries or nonexistent it is an urgent
issue to act fast for more protection of farmworkers.
92 Heavy metal distribution in the environment and their risk assessment: Case study of Kabwe and Kitwe
Tembo, D.
University of Zambia
Mining activities can cause environmental impacts in the form of increased metal concentrations in soils, food crops, surface water and human body. This contamination may present a
potential risk to human health. The objectives of this research were (a) to determine the amount of cadmium, cobalt, copper, lead, manganese and zinc in soils, food crops, water and in
human hair in Kabwe and Kitwe; (b) to determine the relationship between heavy metal concentrations in the soil and heavy metal concentrations in food crops; and (c) to assess the
level of risk to human beings associated with exposure to cadmium and lead through ingestion of contaminated foods by calculation of health risk quotient using the USEPA protocol.
The amounts obtained were as follows: cadmium ranged from 0.21 to 16.04ppm in soils, ND - 5.90ppm in food crops, and 0.21 - 19.90ppm in hair in Kabwe. No cadmium was detected
in water from bore holes and wells from Kabwe. In Kitwe, cadmium levels ranged from 0.06 - 9.21ppm in soils, ND - 5.30ppm in food crops and 0.44 - 213.98ppm in hair.
The amounts of lead ranged from 35.31 - 3901ppm in soils, ND - 2643ppm in food crops, 7.78 - 1493ppm in hair and no lead was detected in water samples in Kabwe. In Kitwe, the
levels ranged from ND - 94.27ppm in soils, ND - 77.24ppm in food crops and 6.80 - 601ppm in hair.There was a significant positive relationship between the levels of soil metal content
and food metal content, soil metal content and hair metal content, food metal content and hair metal content. The results also showed that there was a great risk to human health
associated with exposure to the heavy metals studied in this thesis. As cadmium and lead are especially toxic, the ingestion of contaminated soils by most women doing pica and food
crops with very high hazard quotients posed a great danger to public health in Kabwe.An epidemiological study needs to be conducted among the residents in the study areas to
ascertain the quality of public health in view of these high levels of toxic metals in soils, food crops and human hair. This will provide a good frame work for understanding the complex
interactions among key elements of Earth Systems.
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93 Anti-hepatotoxic properties of Sapium ellypticum stem bark on carbon tetrachloride model
Njouendou, A.J.N.
University of Buea, Buea, Cameroon
Carbon tetrachloride is one of the most powerful hepatotoxicantand environment pollutant. The toxic effect of CCl&lt;sub&gt;4&lt;/sub&gt; is indirect via its metabolite free radical; which
induced free radical chain reaction and oxidative stress. Liver disease is a public health threat around the world, due to exposure of the organ to a wide range of such environmental
toxicants and infectious agents. The challenges in the fight against toxic hepatities are the limitation of the number of modern drugs. The available products are herbal-based
formulations such as Silybum suspension, and moreover in developing countries the majority of population relies on the use of plant. In this study, the hepatoprotective properties of
Sapium ellypticum, a plant used by some traditional healer in West region of Cameroon was evaluated using rat induced with carbon tetrachloride as a model.
Acute toxicity of SE extract was evaluated on Swiss mice according OECD guidelines. Hepatoprotective properties of the extract were evaluated on 36 &lt;i&gt;Wistar&lt;/i&gt; rats
divided into 6 groups of 6 animals. Animals were treated alone with methanolic extract of &lt;i&gt;Sapium ellypticum&lt;/i&gt; (p.o) at doses 100 and 200 mg/kg b.w (groups 4 and 5) and
Silymarin at dose 100 mg/kg (group 6) for 12 days. Group 2 animals were treated with extract at 200 mg/kg b.w. whereas group 1 (normal control) and group 2 (toxic control) did not
received extract. Animals received an i.p. injection of CCl&lt;sub&gt;4&lt;/sub&gt; except group 1 and group 1 (extract control). At the end of treatment, animal were sacrificed and
biochemical serum and liver markers of hepatotoxicity and oxidative stress as well as histopathological changes of the livers were evaluated.&lt;b&gt;Result&lt;/b&gt;The safety
properties of theSapium ellypticum; (SE) extract was evaluated in acute toxicity. At 2000 mg/kg b.w, no toxicity sign as well as mortality were indicated on experimental mice after 2
weeks treatment. The administration of CCl&lt;sub&gt;4&lt;/sub&gt; to animals induced a significant increase in serum level of transaminases enzymes, alkaline phosphatase, total and
direct biluribin, while a significant decrease of the level of total proteins and albumin was observed. At the level of the liver, there were rise in the level of lipid oxidation, and a decrease
in antioxidant markers reduced gluthathion, catalase, gluthathion-S-transferase and gluthathion-peroxidase. Centrilobular necrosis and inflammatory infiltrates were other makers of
hepatotoxicity observed. These changes were reversed when toxic animals were treated with SE extract and silymarin. No significant change was obtain between normal and extract
controls. The result suggest that the use of methanolic extract of SE exhibited significant protective from liver damage in CC1&lt;sub&gt;4&lt;/sub&gt;induced liver damage model.
&lt;b&gt;Conclusion&lt;/b&gt;The anti-hepatotoxic activity of SE extract shown here can be exploited as a rationale for the development of new anti-hepatotoxic drugs, to reduce the risk
of exposure to environmental organic pollutants.
105 LCA of sustainable development of Eritrea
Ferrari, A.M., Zerazion, E.
University of Modena and Reggio Emilia, Reggio Emilia, Italy
The aim of the study is to assess the environmental damage and economic cost of the development scenario created to meet the basic needs of the entire Eritrean population and
trying to reduce as much as possible anthropogenic impacts on the environment. In addition a comparison between the proposed scenario with the actual one has been performed for
this country.The functional unit is the 'country system' Eritrea whose population is made up of 5,748E6 people. The consumption and the use of capital goods that are considered by the
processes that describe the development of the country are reported to one year of life of the inhabitants. The LCA study has been carried out using the SimaPro 7.3.3 software and
IMPACT 2002+ and ReCiPe Midpoint and Endpoint impact assessment methods. In order to evaluate the benefits of the development scenario, the HDI-Human Development Index
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has been introduced in the LCA analysis.In the system, the main activities necessary to satisfy the basic needs of the population (agriculture, livestock in the Primary Sector, water and
housing), transport and communication and the waste management have been considered. In addition, the production of materials and energy not included in the processes of
agriculture, transport and waste management have been considered into the process &lt;i&gt;Secondary Sector&lt;/i&gt;. The industrial activities carried out in the Eritrean country, but
whose products are already present in other processes, have been reported only as an economic and social benefit as well as it has been done for exports.
With regard to imports it has been inventoried the production, transport of goods from the place of production to the place of use and the end of life wherever it happens. With these
boundaries the LCA of different countries are complementary. Considering the Secondary Sector only the productions to be developed in the country and that are not present in other
sectors have been reported.LCA analyses indicates that the total damage for the development scenario, calculated without the Human Development Index (HDI = 0.69019), is
6.24E6Pt. The HDI represents 63.62% of the total damage calculated without HDI which means that 63.62% of the environmental burden can be justified if benefits that development
involves are taken into account. The results indicate as the primary sector and transport are the productive sectors of greater damage while the damage categories of greatest impact
are Ecosystem Quality and Human Health.
POSTER
116 Antifungal potential of three Camerounian Medicinal Plants
Toghueo, R.
University of Yahounde, Cameroon
Fungal infection has become a serious public health problem in the last two decades. In order to search for alternative treatment, the in vitro antifungal activities of extracts from Uvaria
angolensis, Uvaria muricata (Annonaceae), and Terminalia catappa (Combretaceae) was evaluated and their optimization with Nystatin and Ketoconazole was done. Leaves, twigs and
stem of plants were subjected to aqueous and ethanolic extraction. Agar dilution method was used to screen the antifungal activities. The phytochemical screening of the most active
was done followed liquid-liquid partition to obtain fractions. Broth microdilution method and subculture were used to determine their antifungal parameters (MIC and MFC). The most
active extracts were selected and their interactions with antifungal agents assayed in order to optimize their activities. The yields of the extraction varied from 3.21% to 20.54%. Nine
extracts were selected after preliminary antifungal screening. The phytochemical screening revealed the presence of phenols, flavonoids, anthocyanins, essential oils, triterpenes,
steroids and saponins. The extract from leaves of Terminalia catappa showed the best antifungal activity on Candida albicans, Cryptococcus neoformans and Candida parapsilosis
isolated from HIV patients with MIC of 1.56 mg/ml, 0.78 mg/ml and 0.78 mg/ml respectively. The most sensitive isolate was C. parapsilosis and the least sensitive was C. albicans. The
interaction study of the combination of the promising extracts with Nystatin and Ketoconazole presented synergistic effects with the best index being FICI: 0.17±0.09 from Terminalia
catappa’s extract on Candida albicans and a significant reduction of the MIC values of the extracts, Nystatin (3 to 1600 times) and Ketoconazole (2 to 512 times). These results support
the traditional use of these plants in the treatment of infectious diseases and suggest that they could serve as potential sources of antifungal. They also showed that the combination of
these extracts with antifungal drugs offers significant potential for the development of novel antifungal therapies.
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25 Decreased biomass concentration on crude oil impacted soil ; measurable indices in climate change.
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FEDERAL UNIVERSITY WUKARI, WUKARI, Nigeria
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University of Nigeria, Nsukka, NSUKKA, ENUGU STATE, Nigeria

Climate change is a multifactor event that requires proper evaluation, monitoring and management. In this study, biomass content of Zea mays and Arachis hypogea were measured to
evaluate their contribution to climate change. Different concentration (80g, 160g, 400g, 800g and 1200g) of crude oil were impacted in sterile soil and viable seeds of Zea mays and
Arachis hypogea were planted in the soil samples. The result showed that A. hypogeal germinated better than Z. mays. Germination potential of the seedlings of A. hypogeal decreased
by 10%, 30% and 70% for 80g 160g and 400g impacted soil, while Z. mays deceased by 10% and 40% for 80g and 160g impacted soil respectively. Biomass result decreased
significantly (p<0.05) for A. hypgea (30 and 39.9%) and Z. mays (10% and 100%) at 80g and 160g. Total biomass for 80g impacted soil showed that A. hypogea had the highest (4.58
and 1.37) for wet and dry respectively while Z. mays had 3.60 and 0.89 biomass content. Root length, shoot length and total number of leaves decreased significantly (p<0.05) when
compared with the unimpacted soil (control). Our observation showed that decreased plant biomass could lead to low productivity as well as increased atmospheric carbon dioxide
therefore a measurable indicator in predicting the impact of climate change on soil productivity.
51 Thermoregulation in the bank vole exposed to chlorpyrifos: effect of artificial selection for increased maximal aerobic metabolic rates.
G.D Dheyongera, ES Sadowska E.T, AR Rudolf, PK Koteja
Institute of environmental sciences, Jagiellonian university, KRAKOW, Poland
Chlorpyrifos (CPF), an insecticide widely used in agriculture, alters thermoregulation in non-target organisms such as rodents. It is metabolised to a more toxic CPF-oxon or to the
detoxified metabolite tri-chloropyridinol (TCP). By modifying kinetics of metabolites, the rate of metabolism can influence susceptibility. We used 64 bank voles Myodes
(=Clethrionomys) glareolus from lines selected for high aerobic metabolism and unselected lines (50% difference in aerobic capacity). The voles were assigned to CPF treated group
(CPF in oil administered by oral gavage: 11mg/kg for 4 consecutive days and 22mg/kg on the fifth day) and control group (pure oil). Body temperature (Tb) was logged continuously for
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6 days using intraperitoneally implanted sensors.
Preliminary data analyses showed that Tb was lower in CPF treated groups compared to control groups (11mg/kg:means not shown, p<0.01, 22mg/kg: 37.0±0.024 and 37.3±0.024,
p<0.0001). Between 2.5-10.5 hours after treatment, the 22mg/kg dose highly lowered Tb in CPF treated groups than oil groups (p<0.0001). A significant interaction between treatment
group and selection direction was observed (p<0.01). The CPF treated group from selected lines had lower mean Tb compared to the CPF group from unselected lines (marginal
means±SE: 36.9±0.033 and 37.1±0.036, respectively). Moreover, the reduction in Tb was 1.1°C in selected lines but 0.4°C in unselected lines when compared to their respective oil
treated groups. Relative to baseline Tb (Tb before any treatments), the voles from CPF treated groups developed higher fever compared to oil controls between 19.5-24 hours post
exposure. The fever was significant only in unselected lines (unselected:0.21°C and 0.05°C, p<0.0001; selected: 0.13°C and 0.07°C, p=0.054 respectively). No significant difference in
fever between CPF treated groups from selected and unselected lines was demonstrated (p=0.212).
We show that the ecotoxicology risk of reduced Tb may be higher at increased rate of metabolism accompanied by a lower risk of fever. The consequences of this phenomenon are
under further study.
82 Addressing global warming through the promotion of Green Products: Customer Perceptions on (E10) Ethanol Blended Petroleum in Zimbabwe.
OM Masunda, NM Makwanise, WM Mutonhori
National University of Science and Technology, BULAWAYO, Zimbabwe
Green Marketing remains one of the world’s top priority subjects with regards to conservation of the atmosphere and the planet earth. The subject has gone a long way in being
implemented not only by the companies but also by many governments including Zimbabwe. Most companies have and are still adopting green marketing activities in their business
through producing green products one of which includes the (E10) fuel so as to reduce global warming. It is against this background, that this qualitative case study research was
conducted out to evaluate the customer perception on a green product, which is the E10 petroleum fuel. Reviewed literature discussed the use and application of green petroleum fuel
(E10) in the green marketing process. The research explored the role of green marketing in enhancing the effectiveness and efficiency in the fight against rapid global warming and
reduction of carbon emissions into the atmosphere through the adoption of environmental friendly petroleum fuels. Findings revealed that that the general perception among motorists is
that green fuel (E10) petroleum fuel is a necessary product through which the atmospheric atmosphere can be conserved against pollution from vehicles. However, despite the benefits
associated with the use of green fuel (E10) in green marketing, companies like the Chisumbanje ethanol plant face certain challenges through the reluctance on the part of some stake
holders to smoothly make the use of E10 fuel compulsory in Zimbabwe. Adversely, stockpiles of blended fuel have accumulated at the plant. Lack of adequate information on E10 fuel
has led motorists to become skeptical of the product though it is available. The pricing model has also led to a low uptake of the product as perception was that E10 would be
significantly cheaper than unblended fuel. The authors recommended the need for unity of purpose between government and stakeholders to ensure that money is saved through
blending. Proper communication on the use and effects of E10 fuel on vehicles should also be made available to motorists so that they can make an informed choice.
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E3 Production of Biofuels from Tropical Seaweeds
Omega A. Vicent, Musa Chacha, Aviti J. Mmochi*
Institute of Marine Sciences, University of Dar es Salaam, P.O Box 668, Zanzibar, Tanzania
Fuel resources of fossil origin are exhaustible and non-renewable. The ever rising prices and increasing concern over greenhouse gas (GHG) emissions imposed by their use have led
to global interest in renewable energy sources. One major problem, in the effort to gradually replace fossil fuels with liquid biofuels, is the availability of technically feasible, economically
competitive, environmentally acceptable, and readily available raw materials. This research determined the fuel potential of selected seaweed species (Ulva lactuca, U. reticulata,
Eucheuma dentiulatum, Kappaphycus alvarezii, Padina gymnosporaand Hydrocrathratus crathrus). Ulva species are readily available from the wild especially in areas with nutrient rich
influx of freshwater. E. denticulatum and K. alvarezii are farmed mainly in Phillipines, Indonesia and more recently in Tanzania. Seaweed farming has also been introduced to other
Western Indian Ocean countries lead by Kenya, Mozambique and Madagascar. The seaweed from Tanzania is baled and sold to Europe and USA at a very low price of 0.25 USD per
kg dry wt (0.1 of the original wet weight).
The extraction of oils and biofuels was done under mild energy conditions. The % amounts of biodisel for K. alvarezii, E. denticulatum, U. lactuca, U. reticulata, H. crathrus and P.
gymnospora were 0.95, 1.71, 1.74, 2.02, 1.96 and 2.54 respectively. The amount of bioethanol (%) was 4.72, 6.59, 12.19, 15.64, 20.35 and 26.15 for H. scrathrus, P. gymnospora, U.
reticulata, K. alvarezii, E. denticulatum and U. lactuca. There was a significant difference in the quantity of bioethanol produced among species (P < 0.05). While the concentration of
bio-diesel was too low for industrial process, that of bioethanol was found to be high enough for industrial processing.
117 ICTs, Climate change and renewable Energy: Tackling theCliamte Change in African countries through investments in ICTs, Renewable Energy and Briding the Digital
Divide
Bashiru, L.
Federal College of Education (Technical), Gusau, Nigeria
Human activity is overloading our atmosphere with carbon dioxide and other global warming emissions, which trap heat, steadily drive up the planet’s temperature, and create
significant and harmful impacts on our health, our environment, and our climate. The unprecedented threat of these global environmental contaminations has led to a massive surge in
interest in alternative energies and ICTs enabled tools to tackle the impending environmental catastrophe. However, we live in a world of technology haves and have-nots in which the
African countries have very limited access to ICTs tools in terms of per capital access. This paper, based on literature, reviews the effects of climate change and its mitigating effect of
renewable energy resources – such as wind, solar, water, geothermal, etc. The paper further explores the use of ICTs tools such as: smart applications, mobile technologies and other
ICTs enabled technologies for energy efficiency and management to tackle climate change. It concludes that investments in renewable energy and ICTs based applications are the key
for a cleaner and safer planet. It is recommended that collaboration among policy makers, computer enriched literacy programs, research and capacity building can dramatically help
transform the digital divide into opportunities wide for equitable access to ICTs tools to tackle climate change
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1 Acute toxicity of deltamethrin on Oreochromis Niloticus
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1

University of dschang, DSCHANG, Cameroon

2

University of Bamenda, BAMENDA, Cameroon

Detamethrin is a synthetic pyrethroid insecticide. The effects of toxic compounds are variable among living organisms in different habitats. Toxicity tests are conducted to measure the
effects of different pollutants on one or more species of organisms and in the form of LC50s, assist in the development and application of water quality criteria for the protection of the
aquatic environment. Oreochromis niloticus of average size 3.97 ± 0.66cm were exposed to different concentrations (between 3.13µg/l, and 50μg/l) of Deltamethrin for 96 h in replicates
of three in 5 l glass aquaria. This was to assess the dose-response of O. niloticus to different concentrations of the insecticide, and to estimate the LC50 using Regtox analysis. The 96h LC50 value of 14.50μg/l was obtained, which indicates that deltamethrin is highly toxic to O. niloticus. This LC50 value should serve as a guide for the application of deltamethrin in
agriculture. The result is significant for reporting deltamethrin being highly toxic to fish fingerlings.
14 The effects of Pappea capensis methanolic extract on esterase enzymes in two aquatic snails
M Ndabambi, N Basopo, Y S Naik
National University of Science and Technology, BULAWAYO, Zimbabwe
Laboratory studies were conducted to determine the molluscicidal potency of a methanolic extract of Pappea capensis on Lymnaea natalensis (intermediate host of Fasciola gigantica)
and Helisoma duryi, a related non-target snail species. The extract showed selective activity against L. natalensis. In an attempt to explain the selective toxicity, the activity of esterase
enzymes was determined in snails exposed to sub-lethal concentrations of the extract. The extract inhibited carboxylesterase and acetylcholinesterase in L. natalensis. In H. duryi
exposure to the extract led to an increase in the activity of both enzymes. P. capensis methanolic extract is therefore a candidate source of lead compounds in the development of a
highly selective molluscicide against L. natalensis. We recommend that further studies be carried out to identify the active compounds.
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20 The potential teratogenic effects of flush toilet detergents and fragrances to freshwater Zebra fish (Danio rerio).
S Naik
National University of Science & Technology, BULAWAYO, Zimbabwe
This laboratory based project was designed to evaluate the potential teratogenic effects of flush toilet detergents commonly used in households in Bulawayo, Zimbabwe. The effects of
detergents and fragrances found in toilet cleaners, in particular ‘Harpic® Toilet Cleaner’ rim blocks on the embryonic development of Zebrafish (Danio rerio) was studied. Domestic
effluent empties into Umguza River and Dam in Bulawayo. Since the detergents are used routinely in households their potential impact on fish emybryotoxicity needed to be evaluated.
The detergent fragrances tested contained, some or all, of the following: Linalool, hydroxycitronellal, eugenol, α-Isomethyl Ionone, limonene, geraniol, citral, citronellol, cinnamyl esters
depending on the particular product on sale. Our results indicate alterations in hear rate, pigmentation, egg coagulations and other parameters of fish embryos. While the observed
changes were at concentrations that may be considered high, the study suggests that chronic low-level exposure to such detergent products can cause fish emybryotoxicity and
therefore impact on aquatic ecosystem health.
36 First evidence of the presence of chlordecone-reductase in the freshwater shrimp Macrobrachium rosenbergii and the oyster Crassostrea gigas: implications for water
quality and food safety assessment in tropical regions
L.L.-M. Lagadic, D Vassaux, M Rehel, L.L.-M. Lagadic
INRA, RENNES, France
â

â

From 1972 to 1993, the organochlorine insecticide chlordecone (CLD) was intensively used as Kepone and Curlone against the banana root borer in the French West Indies. As a
result, it accumulated in soils and now contributes to the contamination of aquatic ecosystems. CLD has a high potential for bioaccumulation in aquatic invertebrates but some species
(e.g., Crassostrea virginica) are able to get rid of it when they are transferred to clean water. Chlordecone-reductase (CHDR) is known to be involved in the biotransformation of CLD in
human and mammals in which its contribution to the elimination of this organochlorine is well documented. In human, CHDR is known to be AKR1C4 (aldo-keto reductase family 1
member C4). In contrast, the presence of CHDR and its implication in the biotransformation and elimination of CLD in aquatic invertebrates are still unknown. We therefore used
immunochemical methods to investigate whether CHDR is present in the common oyster Crassostrea gigas and the freshwater shrimp Macrobrachium rosenbergii. Human AKR1C4
polyclonal antibodies were used for Dot-Blot, ELISA and Western Blot. For the first time, we provide evidence of the presence of CHDR in the hepatopancreas of C. gigas and M.
rosenbergii. As further steps, structure of the protein will be confirmed using transcriptomics and its functional role will be evaluated through chlordecone depuration experiments.
Discovery of the presence of CHDR in shrimps may have important implications for water quality and food safety assessment. CHDR may complete the battery of enzymatic
biomarkers currently used in Macrobrachium spp. for the biomonitoring of river contamination by CLD in Martinique and Guadeloupe. Functional CHDR and CLD depuration in M.
rosenbergii may also offer perspectives for local shrimp farmers.
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65 Feminization of male tilapia in peri-urban dams in Bulawayo, Zimbabwe
C Teta, Y.S Naik
National University of Science and Technology, BULAWAYO, Zimbabwe
Anthropogenic chemicals released into the environment can cause long term and short term reproductive effects on aquatic organisms. Zimbabwe, like many other developing
countries, still faces a myriad challenges in sewage treatment as treated and untreated effluents are polluting urban water bodies. Recent studies have shown the presence of potent
estrogenic endocrine disrupting chemicals (EDCs) in peri-urban water bodies and in effluents in the City of Bulawayo. In this study, we investigated the effects of urban water pollution
on the reproductive health of two common indigenous fish, Oreochromis mossambicus and Clarias gariepinus. Fish were sampled from three effluent receiving dams (Upper Umguza
Dam, Lower Umguza Dam and Khami Dam) and compared to a control ‘pristine’ dam (Hillside Dam), upstream of the city of Bulawayo. Gonadosomatic index (GSI), hepatosomatic
index (HSI) and histopathological changes in liver and testicular tissue were analyzed. Fish (O. Mossambicus) from polluted dams had high incidences of testis-ova and increased
proportion of spermatogonia. Clarias gariepinus had no detectable signs of feminization on all parameters tested. The results of this study indicate the presence and effects of EDCs to
aquatic organisms; particularly in developing countries where there is little or no literature regarding occurrence and impacts of EDCs.
85 Organochlorine Pesticide Contamination in Tropical Soils- Case Study of Kenya
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Technical University of Kenya, NAIROBI, Kenya

Despite the fact that most of the persistent organochlorine pesticides have been banned from agricultural use, high incidences of occurrence of these pesticides in the environment
continues to raise concerns to most developing countries due to their associated ill health effects on human life and environment. In this study we investigated the spatial distribution of
organochlorine pesticide residues in the Kenyan drainage basin of Lake Victoria. Soil samples were collected from 32 sites along the lake shore and river mouths and analysed for 17
organochlorine pesticides namely α-HCH, γ -HCH, β -HCH, δ-HCH, Heptachlor, Aldrin, Heptachlor epoxide, Endosulphan I, p,p’-DDE, Dieldrin, Endrin, p,p’-DDD, Endosulphan II,
Endrin aldehyde, p,p’-DDT, Endosuphan sulphate and methoxychlor.
The concentrations of pesticides varied from one compound to the other. Aldrin registered the mean concentration from BDL to 25.38 µg/kg; p,p’-DDT from BDL to 203 µg/kg; p,p’-DDE
from BDL to 2.96 µg/kg; p,p’-DDD from BDL to 0. 56 µg/kg; endosulphan I from BDL to 17.44 µg/kg; endosulphan II from BDL to 12.62 µg/kg; endosulphan sulphate from BDL-68.71
µg/kg; endrin from BDL to 487 µg/kg; endrin aldehyde from BDL to 389 µg/kg; α-HCH from BDL to 4.30 µg/kg; γ-HCH from BDL to 260 µg/kg; β-HCH from BDL to 455 µg/kg;
heptachlor from BDL to 386 µg/kg; heptachlor epoxide from BDL to 26.86 µg/kg, whereas methoxychlor varied from BDL to 176 µg/kg.
Calculation of total residues of each compound from all the sites revealed that Σp,p’-DDT>Σendrinaldehyde>Σβ-HCH>Σdieldrin> Σmethoxychlor>Σheptachlor>Σδ-HCH>ΣγHCH>Σendrin. The results suggest that despite the fact that most of these organochlorine pesticides have been banned from agricultural use, contaminated soils could be acting as the
new sources of pesticide residues into the environment.
Concentrations were derived from magnified legal standard values (DRC Mining Code) as found in the literature data
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118 Musibono, D.1, Felly, B.1, Tuzolana, N.1, Abbe, M.2, Iketsh, L.B.3, Diakanusua, N.J.1, Nsimanda, C.I.1
1University of Kinshasa, Kinshasa, Zaire
2Ista Ndolo, Zaire
3 ISP-Kikwit, Zaire
Metal pollution is one of the environmental threats in the D R Congo. Indeed, in this mineral-rich country, mining activities remain the main source of pollution with Cd, Pb and Al. This
study focuses on the combined effects of these three metals under acute and chronic conditions, as they are existing in combination in natural environment, especially in aquatic
ecosystem within the mining and industrial areas.
Analytical reagent (chemicals) salts of Cadmium (Cd Cl2), Pb(NO3)2 and Al2(SO4)3 were used to prepare test solutions. 500ml plastic containers were used to support test solutions.
Three binary and one tertiary metal mixtures were made. These are: Cd + Pb; Pb+Al; Cd+Al and Al+Cd+Pb.
Concentrations were derived from magnified legal standard values (DRC Mining Code) as found in the literature data based on field environmental concentrations. These were for Cd ,
1500 ppb (= 3 times de legal value); Pb, 1500 ppb (= 3 times the legal value), and 1500 ppb for the Al (=3 times the legal value). The aim was to determine the acute and chronic
effects of these metal mixtures on aquatic organisms. The choice of these metals was due to the fact that these metals are present in the DR Congo environments, especially in the
urban, mining and industrial region of Kinshasa and Katanga. As the toxicity is commonly assessed through acute toxicity tests, chronic effects are generally ignored.
Mosquito fish 8 day-Old offspring Gambusia affinis were used as test organisms, as follows:
Two seires of biotests were performed, both for acute and chronic toxicity. Acute effect was determined through the mortality-survival models after 96-h exposures while chronic effect
was determined through body weight changes after 90 days exposures.
All test concentrations were in three replicates, and each test container received 5 offspring, meaning thus 15 individuals per concentration. A total of 75 individuals was exposed to
pollutants for acute tests and 75 individuals for chronic tests as well, as shown in the following Table1:
Results
Using the Null hypothesis test, above results showed significant difference in toxicity between Cadmium and lead individual solutions, and those with Al added (p < 0.00001); and finally,
all solutions showed significant differences with the control in both (acute and chronic) tests.
These results allowed to conclude that: Mixtures of Cd+Pb exert sygernism effects in aquatic environment at normal pH values (pH= 6-9); Cd+Al and Pb+Al mixtures showed
antagonistic effects, and the Al reduced the toxicity in the mixtures of Cd+Pb . This could be explained by the fact that Al develop diaspores with other metals through adsorption
processes (Musibono and Day, 2000; Musibono and Day, 1999; Musibono, 1998).
This paper revealed that even at legal standard values as defined by the DRC government (Code and Règlement miniers, 2002), Cd and Pb exert toxic effect in chronic exposures.
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Conclusion
The effect of Al to mixtures of Cd and Pb in aquatic environment (pH 6-9) is antagonistic and therefore useful since it reduces toxicities. The survival of fish Gambusia affinis is an
objective indicator due to the fact that survival is strongly depending on the toxic effect of exposures.
The same trends appeared regarding the chronic exposure. Additional tests are being performed to determine the chronic effect on reproduction and organ integrity using chicks
drinking metal-contaminated water.
Actual effluent standards for mining industry in D R Congo should be revised and values lowered
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13 ISP and Environmental Chemistry in Africa
U Sundin
Uppsala University, UPPSALA, Sweden
The International Science Programme (ISP) at Uppsala University, Sweden, is devoted to long-term support to institutional capacity building in research and higher education in
developing countries, with focus on the basic sciences physics (since 1961), chemistry (since 1970), and mathematics (since 2002).ISP supports several research activities in
environmental chemistry, in Africa most prominently the scientific network ANCAP (African Network for the Chemical Analysis of Pesticides; www.ancapnet.org), coordinated from
Tanzania. An emerging network in this scientific field, with ISP support recently started, is RAFPE (Reseau Africain de Recherche en Pollution Environmentale / Research Network in
Africa on Pollution of the Environment), coordinated from Burkina Faso. ISP also supports SEANAC (the Southern and Eastern Africa Network of Analytical Chemists;
www.seanac.org), coordinated from Botswana, which gathers African analytical chemists and provides many opportunities important to environmental chemistry.ISP supported African
research groups engaged in environmental chemistry and related fields are in Burkina Faso, Ethiopia, Kenya, Mali, Zambia, and Zimbabwe, and support was earlier provided to such
groups in Tanzania and Uganda. Future support to research in environmental chemistry in Rwanda is being considered.The world production of chemicals has increased sharply over
the last half century. The yearly production increased from around 7 million tons in 1950 to around 400 million tons in 2003. This development has contributed significantly to increased
material prosperity in all regions. However, because many unexpected side effects have been discovered over the years, concomitantly, environmental chemistry is an increasingly
urgent field to develop.Unintentional distribution of chemicals to food and the environment can cause severe health and environmental problems. It is important to know which
substances are polluting so that action can be taken to eliminate their sources. Such knowledge can be obtained from chemicals screening and monitoring programs. Trace analysis of
chemical contaminants in environmental matrices depends on adequate methodology combined with appropriate quality assurance measures, to produce credible data. To interpret
results, a profound knowledge is needed about the properties of polluting substances.Owing to the globalization of trade, and the trans-boundary dispersal of persistent environmental
pollutants, global action is required for mitigation. Domestic competence in environmental chemistry is pertinent to each country; to investigate and report the local situation with regard
to contaminants, to contribute to global action, and to initiate preventive measures for example to facilitate exports of foodstuffs, avoiding income loss due to refusal of contaminated
commodities.
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37 CBIC : Collecting and Disseminating Chemically-related Data and Toxicological Information in Africa
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The Chemical and Bioactivity Information Centre (CBIC) is a newly created centre, currently hosted at the Department of Chemistry, University of Buea, Cameroon, with a mission to
facilitate the collection and sharing of data from ecotoxicological research and research into traditional medicines and herbs in Africa. The centre also aims at providing advice about
chemical hazard communication (by offering related services such as the production of chemical safety datasheets), and to provide expert advice and services to companies,
government bodies, and other organisations operating in the region, as well as to develop new knowledge from the data it collects and to make it widely available. As an integral part of
its scientific services, CBIC aims at becoming a repository for the sharing of data coming from environmental and pharmaceutical research in Africa. Since this data will include
information about pharmacologically active and toxic ingredients of traditional medicines, it is likely to be of interest also to organisations outside Africa. Alongside the need for
researchers to exchange data and knowledge, there is a great need for companies and the public in Africa - as in the rest of the world - to be informed about chemical hazards. In this
paper we shall present newly developed databases of compounds isolated from medicinal plants in Africa, currently ongoing at CBIC.
119 Prediction of Environmental Toxicity and Degradation
Judson , P.
Chemical Bioactivity Information Centre (CBIC), Leeds, United Kingdom
Computer applications are available to predict the environmental toxicity of chemicals and their degradative fate in the environment. Broadly, they fall into two groups – those that base
predictions on statistical analysis of data (e.g. ECOSAR from the US EPA for prediction of narcosis) and those that use compilations of human knowledge (e.g. UMBBD-PPS from the
University of Minnesota). Some of the applications are available free, or at very low cost, and environmental scientists in Africa are likely to find them useful. Like all computer systems,
the applications would be improved if they took account of more data and knowledge than they currently do. In particular, they have been developed using data mainly from temperate
regions. Researchers in Africa can improve the applications (or develop new ones) by collaborating on expanding the data and knowledge bases for them. Africa thus has the
opportunity to take the lead in this area, both scientifically and commercially
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72 Absence of Sustainable Environmental Reporting in Africa
K Mwale
University of Zambia, LUSAKA, Zambia
Everywhere else, in this globally technologically connected planet, environmental reporting is taken very seriously. Everywhere else, that is, except Africa. It could be lack of
appreciation for the problem by the stakeholders; particularly journalists, who convey information to the public, and to a large extent the local scientists, who may have the information
and yet keep it to themselves.
There is a branch of journalism aptly named as environmental journalism, which is the collection, verification, production, distribution and exhibition of information regarding current
events, trends, issues and people that are associated with the non-human world with which humans necessarily interact.
Environmental Leader, an online daily trade publication, keeps corporate executives fully informed about energy, environmental and sustainability news. [i] Understandably, the target
audience is top executives of multinationals in New York, London and the rest of the developed world. The stories, though dealing with issues that re potentially hazardous to the
continent, are not usually Africa specific.
Africa’s environmental problems are not dealt with in much detail and usually skirt around superficially tackled problems such as charcoal burning, overfishing and uncollected garbage.
These are effects, rather than causes, of the real issues behind Africa’s environmental problems.
This paper seeks to identify the existing gaps in reporting the environmental in Africa and how journalists and local scientists can work together to bring into public domain this important
area of journalism.
The paper looks at the present state of journalism on the continent and attempts to identify why journalists look with a blind eye on issues of the environment. For to be an
environmental journalist, one must have an understanding of scientific language and practice, knowledge of historical environmental events, the ability to keep abreast of environmental
policy decisions and the work of environmental organizations, a general understanding of current environmental concerns, and the ability to communicate all of that information to the
public in such a way that it can be easily understood, despite its complexity.
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E 4 The Challenges of Eliminating and Replacing Perflourooctane sulfonic acid, its salts(PFOS) and Perflourooctane sulfonyl fluoride(PFOS-F). The African Case.
Banda, S.F., Nkoya, M.M.
University of Zambia , Zambia Environmental Management Agency, Lusaka Zambia
Perflourooctane sulfonic acid, its salts(PFOS) and perflourooctane sulfonyl fluoride(PFOS-F) has only recently been classified as a persistent organic pollutant(POP) in Annex B of the
Stockholm Convention. This by implication implies it now sits in Annex B of the convention together with the notorious DDT and its production and use are restricted except for
acceptable purposes of specific exemptions. Unlike DDT, whose usage is for malaria vector control, PFOS has several multiple usages in a variety of essential industries.
PFOS in open application included the following: aviation hydraulic fluids; fire fighting foams; insect baits for control of leaf-cutting ants from Atta spp. and Acromyrmex spp; insecticides
for control of red imported fire ants and termites; metal plating (hard metal plating); metal plating (decorative plating); electric and electronic parts for some color printers and color copy
machines; chemically driven oil production; carpets; leather and apparel; textiles and upholstery; paper and packaging; coating and coating additives; rubber and plastics.
The biggest African challenge is that because Africa tends to be an end-user of chemical products the question proper identification of this POP in each use is a mammoth task let
alone the need to find alternatives to the multiple usage of PFOS cannot be over emphasized. This paperdiscusses the various applications of Perflourooctane sulfonic acid, its
salts(PFOS) and perflourooctane sulfonyl fluoride(PFOS-F); parameters that led it to being classified as a POP; highlights efforts by the POP Review Committee(POPRC) of the
Stockholm Convention in addressing issues related to P{FOS, and the paper ends by requesting parties and governments to declared its presence in terms type of application,
quantities in use, and requests the disclosure of the options each country is taking to replace PFOS and its salts.

