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International Pollutants Elimination 
Network

• More than 620 CSOs in more than
125 countries



Persistent Organic Pollutants (POPs)

Sampling of DDT - Armenia

DDT



POPs – examples: Polychlorinated
biphenyls (PCBs)



www.fws.gov

fanaticcook.blogspot.com 

Bioaccumulation of POPs and their transfer(s) 

•Dioxins, PCBs, DDT and 
other POPs accumulate in 
animal fat



Bio-accumulation of POPs and their transfer



Transfers in 

wastes 

Purpose of sampling

Releases to water

Releases to air



Dioxin sources



• 0,000 000 001 (air emissions gases) – ng

• 0,000 000 000 001 (soils) – pg

• 0,000 000 000 000 020 (outdoor air) - fg

Dioxins (PCDD/Fs) - units

A sugar cube in a lake of one cubic kilometer



Dioxins (PCDD/Fs)

• 75 congeners of dioxins (PCDD)

• 135 congeners of furans (PCDF)

• 7 dioxin congeners, 10 furan congeners, and 
12 dioxin-like PCB congeners → routinely 
measured in laboratories to evaluate dioxin 
toxicity, expressed as total TEQs (toxic 
equivalents)



POPs case study: Kazakhstan 2012 - 2016



Kazakhstan 2012 - 2016



https://www.researchgate.net/publication/308948216_Toxic_pollutants_in_camel_milk_
from_the_Mangystau_Region_of_Kazakhstan_Results_of_sampling_conducted_in_2015-
2016

https://www.researchgate.net/publication/314389513_Toxic_Hot_Spots_in_Kazakhstan_
Monitoring_Reports

https://www.researchgate.net/publication/314394820_Contaminated_sites_and_their_
management_Case_studies_Kazakhstan_and_Armenia

https://www.researchgate.net/publication/308948216_Toxic_pollutants_in_camel_milk_from_the_Mangystau_Region_of_Kazakhstan_Results_of_sampling_conducted_in_2015-2016
https://www.researchgate.net/publication/314389513_Toxic_Hot_Spots_in_Kazakhstan_Monitoring_Reports
https://www.researchgate.net/publication/314394820_Contaminated_sites_and_their_management_Case_studies_Kazakhstan_and_Armenia


Rustavi – sampling 2024

• In September 2024, a total of 44 environmental and 
food samples were collected in and around the city 
of Rustavi, including Tazakendi village

• 8 pooled egg samples (7 from free-range
• hens and 1 from a supermarket for reference), 
• 12 fish samples (mostly pooled),
• 2 slag samples,
• 11 soil samples (including 7 collected at children’s
• playgrounds)
• 4 sediment samples, and 
• 5 road dust samples.



Rustavi - sampling



Rustavi - sampling



Udabno – reference (clean) site



Rustavi: POPs analyses

Analyzed for: 7 PCB congeners, DDT and its metabolites, 
hexachlorocyclohexane (HCH), hexachlorobenzene (HCB), 
pentachlorobenzene (PeCB) and hexachlorobutadiene (HCBD), 
brominated flame retardants (BFRs), dechlorane plus (DP), and 
seven UV stabilizers

in UTC lab in Czech Republic

PCDD/Fs, twelve dioxin-like PCB congeners by HRGC-
HRMS in the laboratory of the State Veterinary Institute 
in Prague, and one pooled egg sample also for 
polybrominated dibenzo-p-dioxins and dibenzofurans 
(PBDD/Fs) by HRGC-HRMS in the MAS laboratory, 
Münster, Germany.



POPs in Rustavi – results



POPs in Rustavi – results



POPs in Rustavi – results



POPs in Rustavi

• Environmental pollution hotspots identified: Soil samples from 

playgrounds and other public spaces revealed dangerously high levels of 

DDT, PCBs and other pollutants, in some cases exceeding reference values 

by hundreds to thousands of times. 

• Industrial legacy and current sources impact multiple media: The 
presence of multiple industrial chemicals in soil, eggs, and fish—including 
HCB, PCBs, and PCDD/Fs—confirms that both the industrial legacy and 
ongoing industrial activities in Rustavi continue to affect the environment 
and food chain.



POPs in Rustavi

• Evidence of recent or ongoing use of DDT: Elevated p,p’-DDT/p,p’-DDE 

ratios in both soil and biological samples suggest that illegal or 

uncontrolled use of DDT may still be occurring in the Rustavi area.



Klatovy, Czechia - Back and forth with justice

• 1994 – It is find out that the place is contaminated
• 1995 – Additional analysis shows high contamination

by different pesticides
• 1996 – 2003: Lawsuit is filed against agrochemical enterprise and long 

fight for justice has started
• 2003 – Arnika made an analysis of eggs (high concentration

of DDT, DDE),
• 2006 - Inger Schörling visited the farm
• 2007 – Analysis of fish from a close by river

Comprehensive study by Arnika
Petition



Klatovy, Czechia - Happy ending

• 2008 – Risk analysis and testing by Dekonta

• 2010 – Grant through the Ministry of Environment and 
DECONTAMINATION by Dekonta

(total cost of 380 000 euro,
266 000 euro covered by the EU grant)

• almost 16 years
(7 years since Arnika joined)



Uruguay 2005

https://www.researchgate.net/publication/324132807_Contamination_of_chicken_eggs_
near_the_cement_kilns_in_Minas_Uruguay_by_dioxins_PCBs_and_hexachlorobenzene

https://www.researchgate.net/publication/324132807_Contamination_of_chicken_eggs_near_the_cement_kilns_in_Minas_Uruguay_by_dioxins_PCBs_and_hexachlorobenzene


Armenia 2010 - 2011

Armenia 2018 - 2025



https://www.researchgate.net/publication/326369754_Toxic_Hot_Spots_in_Armenia

https://www.researchgate.net/publication/326369754_Toxic_Hot_Spots_in_Armenia


Indonesia 2019



Indonesia 2019



Indonésie 2019



https://www.researchgate.net/publication/348751747_Toxic_Hot_Spots_in_Java_and_Persist
ent_Organic_Pollutants_POPs_in_Eggs

https://www.researchgate.net/publication/348751747_Toxic_Hot_Spots_in_Java_and_Persistent_Organic_Pollutants_POPs_in_Eggs


Proposal for listing brominated dioxins 
(PBDD/Fs) under the Stockholm Convention

https://www.researchgate.net/publication/329178115_Toxic_Soup_Dioxins_in_Plastic_Toys

https://www.researchgate.net/publication/329178115_Toxic_Soup_Dioxins_in_Plastic_Toys


Exemptions for 
PBDEs recycling 
in waste
Limits for 
PBDEs in 
recycled 
products



https://www.researchgate.net/publication/348734545_The_m
ap_Selected_POPs_waste_Hot_Spots_around_the_World_-
_1_40_000_000

2009 

https://www.researchgate.net/publication/348734545_The_map_Selected_POPs_waste_Hot_Spots_around_the_World_-_1_40_000_000


Solution(s) : Remediation technologies  

Gas Phase Chemical 
Reduction

Super Critical Water
Oxidation

Indirect Thermal
Desorption
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