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UNDP-GEF TDA – findings on water quality
� Key known trans-boundary issues:
� Eutrophication (esp. in Caledon River)
� Microbiological organisms and pathogens (esp. in 

Caledon River)
� Salinity (Vaal to Lower Orange during floods)

� Possible trans-boundary issues:
� Persistent organic pollutants (POPs) (Vaal to Lower 

Orange)
� Heavy metals (Vaal to Lower Orange)
� Radio-nuclides (Vaal to Lower Orange)
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Persistent organic pollutants
� POPs are organic compounds that resist photolytic, 

chemical and biological degradation and also have 
toxic properties;
� They have low water solubility, but are readily soluble 

in lipid and can therefore accumulate in fatty tissues;
� They have extremely long persistence times;
� They can be transported via water, air and biotic 

components of the environment far from their 
original source.
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Stockholm Convention
� Aim: to eliminate or reduce the production or release 

of 12 identified POPs:
� Pesticides: aldrin, dieldrin, DDT, endrin, heptachlor, 

chlordane, hexachlorobenzene, mirex and toxaphene;
� Classes of compounds including: dioxins (PCDD), 

dibenzofurans (PCDF) and polychlorinated biphenyls 
(PCBs);

� SA and Lesotho have signed the Convention;
� Namibia and Botswana have acceded to the 

Convention.
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Sources of POPs
� Pesticides (herbicides, insecticides, fungicides etc) 

usually applied by spraying to crops;
� Aldrin, DDT (except it is still being used to control 

Malaria), dieldrin and heptachlor have all been banned 
in SA;

� PCDD/PCDFs: combustion processes, especially waste 
burning and waste incinerators where the 
temperatures are not high enough;
� PCBs: were used extensively in electrical transformers 

and capacitors, as well as in rubberised paints, glues 
and plastics before being banned.
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Status of information on POPs in SA rivers
� Heath and Claasen conducted a study in 1999 on 

pesticides in SA rivers and found high pesticide loads 
(including some of the banned substances) in fish tissues. 
� None of the rivers investigated included any in the Orange-

Senqu basin
� Vosloo and Bouwman conducted a study on POPs in river 

sediments in 2005, including 6 sampling sites in the basin: 
Gariep (Orange) River mouth, Douglas Weir, Vaal dam, 
Rietspruit (vd Bijlpark) x2, Loch Vaal (vd Bijlpark)
� Vosloo currently working on new WRC project in basin:
� In 2005, sediment samples collected every 50km from mouth 

to Vaal confluence, and then along Vaal;
� Two samples collected  above confluence at Orania and d/s 

vdKloof dam;
� Replicate samples still in storage.
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Vosloo and Bouwman findings
Sample site PCB-TEQ 

(ng/kg)
PCDD/F-TEQ 

(ng/kg)
Total TEQ 

(ng/kg)
TEQ 

normalised* 
(ng/kg)

Orange River 
mouth

0.01 0.22 0.23 370.70

Douglas weir 0.03 0.21 0.24 20.30

Vaal dam 0.01 0.23 0.24 -

Rietspruit 1 0.31 0.84 1.14 62.83

Rietspruit 2 10.01 11.90 21.90 302.54

Loch Vaal 0.65 2.25 2.90 134.11

USA ‘action ‘ level is 50 ng/kg
* Normalised for the organic carbon content of the sediment samples
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Environmental impacts of POPs
� Impaired reproduction and development;
� Immuno-suppression;
� Cancer;
� P-450 enzyme induction and andreno-toxicity;
� Endochrine disruption;

Increased burden on the health care systems
Greater susceptibility to diseases
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Challenges
� Lack of data in Basin states on POPs;
� Lack of suitable laboratories to analyse sediment and 

tissue samples for POPs – although Vosloo has some 
equipment for PCDD/F, dl-PCBs and a TCDD-eq;
� High cost of analysis overseas;
� Lack of effective enforcement;
� Lack of a basin-wide, comprehensive monitoring plan 

and funding to implement such plan;
� High cost to import technology to deal with 

problems;
� Lack of public awareness.
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