
Content

1. Introduction 4

2. Sites, sampling, and analyses 5
2.1 Sampled sites 5

2.1.1 Shetpe: Zharmysh farm 6
2.1.2 Aktau: Baskuduk 6
2.1.3 Kuryk 8
2.1.4 Akshukur 9
2.1.5 Tauchik 9
2.1.6 Kyzyl Tube 10

2.2 Sampling and analytical methods 10
2.2.1 Sampling 11
2.2.2 Chemical analyses 11

3. The Kazakhstani, EU, and other limits for POPs and heavy metals in milk 12

4. Results and discussion 14
4.1 Unintentionally produced POPs: Dioxins (PCDD/Fs),

dioxin-like PCBs (DL PCBs) and chlorobenzenes 15
4.2 Polychlorinated biphenyls (PCBs) 16

4.2.1 Indicator PCBs 16
4.2.2 Dioxin-like PCBs (DL PCBs) 18
4.2.3 Intake o f PCB congeners and other POPs by different species o f ruminants 20
4.2.4 PCB congeners pattern in camel milk samples from Mangystau Region 22
4.2.5 Potential contribution o f contaminated camel milk to tota l daily

intake o f PCBs and PCDD/Fs by local residents in Mangystau Region 22
4.3 Polycyclic aromatic hydrocarbons (PAHs) 24
4.4 Organochlorinated pesticides (OCPs) 27
4.5 Heavy metals 28
4.6 Discussion on the levels of camel milk contamination and its potential

sources in Mangystau Region 29
4.7 Discussion on the potential solutions of contamination by PCBs 31

5. Conclusions and recommendations 34
5.1 Unintentionally produced POPs (PCDD/Fs, DL PCBs) 34
5.2 PCBs 35
5.3 PAHs 35
5.4 OCPs 35
5.5 Heavy metals: 35
5.6 Recommendations for addressing contamination by PCBs 35

6. Limitations of the study 36

7. Photographic supplement 37

8. References 41


