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POPs - Introduction

• Persistent organic pollutants (POPs) are organic substances that: 

➢ Have an adverse effect on human health and the environment, even in low 

concentrations 

➢ Persist in the environment 

➢ Accumulate in living organisms 

• Widely used during the industrial boom after World War II. 

• Beneficial in pest and disease control, industry  etc.     Unforeseen adverse 

effects on human health and the environment.

Paul Hermann 

Müller

1948 – Nobel

price for DDT
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POPs - Groups

POPs include:

• Pesticides - compounds used mainly in pest and disease control

(insecticides) and in crop production (herbicides). Pesticides which can no

longer be used for their intended purpose become obsolete.

• Intentionally produced industrial chemicals - such as polychlorinated

biphenyls (PCBs), which were widely used in electrical equipment)

• Unintentionally produced chemicals – such as by-products formed during industrial processes,

degradation or combustion (such as dioxins and furans).

Chlorine atoms in Aldrin 

molecule
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POPs – Effect on Human Health and Wildlife

• Death

• Cancers

• Allergies

• Hypersensitivity

• Developmental 
changes

• Damage to the 
nervous systems

• Disruption of the 
endocrine, 
reproductive, and 
immune systems

Wildlife: 
• Diseases and/or abnormalities 
• Accumulate in the organisms at the top of 

food chains, such as white-tailed sea eagles

Human Health: 
• People are mainly exposed to POPs through 

contaminated food
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POPs – Stockholm Convention (http://chm.pops.int)

A. POPs, the production and use of 

which must be eliminated:
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B.   POPs, the production and use of which must be limited to exceptions and special purposes: 

C.  POPs, unintentional release of which should be minimized and , where feasible, eliminated:



▪ Typical contaminants can be identified for specific sectors

▪ Number of plants operating in sectors that often cause soil and groundwater pollution may indicate 
answer to the question: „How many sites with a potential  for contamination exist in the defined 
region/country?“

▪ Properties of the contaminants (in particular their toxicity and ability to migrate through the rock 
environment) play an important role in answering the question: „How many of the contaminated 
sites are in need of remediation?“

▪ However: The decision on the priority of the site for remediation can only be made on the basis of 
the completed site survey and Risk Assessment!
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Sectors and Contaminants



• Economic sectors presenting risks in terms of 
environmental contamination by POPs differ in 
individual countries, depending on their economy 
profile, the level of development achieved, natural 
conditions etc.

• Historical use  (e.g. obsolete pesticides)

• Life cycle (production – distribution – use – disposal) - In 
which sectors did any of these activities take place?
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POPs Contaminating Sectors
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Area of Use POPs / Way of Use

Agriculture
Pesticides (herbicides and insecticides): Aldrin, Chlordane, DDT, 
Endrin, Heptachlor, Hexachlorobenzene, Toxaphene , 
Endosulfan, Chlordecone, Dicofol, Lindane, Pentachlorophenol

Municipal spere – Diseases 
control

DDT (malaria), Endosulfan (tsetse flies)

Municipal sphere – Insects 
and rodents control

Pesticides for control of termites, grasshoppers, ticks, textile 
pests, rodents etc.: Dieldrin, Endrin, Heptachlor, Endosulfan, 
alpha/beta Hexachlorocyclohexane, Lindane
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Area of Use POPs / Way of Use

Municipal sphere - POPs 
contained in consumer goods 

Mirex (fire retardant), Decabromodiphenyl Ether (additive in 
plastics, textile, coatings etc.), Hexabromobiphenyl (fire 
retardant), Hexabromocyclododecane (polystyrene foam), 
Pentachlorobenzene (fire retardant), Perfluorooctanoic acid 
(PFOA) and related compounds (non-sick kitchen ware, 
Polychlorinated  naphthalenes (rubber and plastic additives), 
Chlorinated paraffins (flame retardant, plasticizer in rubber)

POPs used for tree and wood 
treatment

Endosulfan, Lindane, Pentachlorophenol, Polychlorinated  
naphthalenes



Area of Use POPs / Way of Use

POPs used in Industry

PCBs (heat exchange fluids, electric transformers and capacitors, additives 
in paint, etc.), Hexachlorobutadiene (solvent for chlorine containing 
compounds), Pentachlorophenol (textile industry and antifouling paints),  
Perfluorooctanoic acid (PFOA) and related compounds (textile industry, 
paints, paper, firefighting foams), Polychlorinated  naphthalenes (insulating 
coatings, capacitor dielectrics, lubricants), Chlorinated paraffins (flame 
retardant, plasticizer, paint, lubricant), Polybromodiphenyl ether congeners 
(flame retardants)

Unintentionally produced POPs

Dioxins and Furans (produced due to incomplete combustion including car 
exhaust, and during manufacture of certain pesticides), alpha/beta 
Hexachlorocyclohexane (by-product in lindane production), Polychlorinated  
naphthalenes (high-temperature processes in the presence of chlorine)
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Priority POPs Contaminating Sectors

Sector Potentially contaminated sites

Chemical industry - POPs 
production

• POPs production sites

• Produced POPs storage sites

• Disposal sites for waste from the production of POPs

Agriculture

• Pesticide storage sites

• Agricultural land on which pesticides are applied

• Livestock breeding areas

• Obsolete pesticide storage and disposal sites



Chemko Strazske, Slovakia

Former PCB production plant

OHIS Skopje, Macedonia

Former Lindane production plant



Africa (Cameroon) America (Paraguay)

Asia (Syria) Europe (Moldova)
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Sector Potentially contaminated sites

Municipal spere – Diseases, 
insects and rodents control 

• Storge sites

• Areas, where pesticides have been repeatedly applied

• Obsolete pesticide storage and disposal sites

Municipal sphere - POPs 
contained in consumer goods 

• Overall polluted communal sphere

• Consumer goods disposal sites (landfills, incinerators)

Municipal sphere - 
Transportation

• Overall polluted communal sphere by car exhausts
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https://kalicikirleticiler.com
/en/kimyevi-en/
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Sector Potentially contaminated sites

Power plants and Transformer 
stations using PCB containing 

oil

• PCB oil storage areas

• Transformer operation areas

• Transformer oil leakage areas

Asphalt mixing plants using 
PCB containing heat exchange 

fluid

• Heat exchange fluid storage area

• Heat exchange fluid leakage areas

• Heat exchange fluid disposal areas

Chemical industry – using 
POPs

• POPs containing chemicals storage sites (e.g. additives in 
plastics, solvents etc.)

• POPs containing products disposal sites (landfills, 
incinerators)



Transformer station

Asphalt mixing plant
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Sector Potentially contaminated sites

Tree and wood treatment 
using POPs containing 

chemicals

• Storage sites for POPs containing chemicals 

• Treated wood storage and processing sites

• Treated wood disposal sites

Paint industry using POPs 
containing components

• Paint/coating production sites

• Paint/coating storage sites

• Paint/coating application sites

Textile industry 
• Storage sites for POPs containing chemicals 

• Areas affected by wastewater from textile industry 
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Sector Potentially contaminated sites

Firefighting foams production 
and use 

• Firefighting foams production sites

• Firefighting foams storage sites (fire brigades, chemical 
factories, airports etc.)

• Areas for firefighter training 

• Places where large-scale fires were extinguished

Waste disposal 

• Areas contaminated by Dioxins and Furans contained in air 
emissions produced by incineration plants 

• Landfill sites



Firefighting foam
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• Stepwise approach:
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Remediation of POPs Contaminated Site Management Projects 



• The site is contaminated. 
Is remediation necessary?

RISK ASSESSMANT
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Examples of POPs Contaminated Site Management Projects 

Vrakuna chemical waste dumpsite, Bratislava, Slovakia
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Information Summary:

• Former blind arm of the river Maly Dunaj

• From 1966 till 1979 officially used as a landfill for disposal
of waste from chemical plant CHZJD / Istrochem (pesticide production)

• Area: 46 500 m2

• Thickness of deposited waste layer: 1,5 - 2,5 m.

• Quantity of deposited waste: 90 000 m3

• Rehabilitation of the landfill: 1980 (just covering with 2-3 m of clean soil)

• Priority contaminants: Chlorinated pesticides (Hexachlorobenzene, Hexachlorocyclohexane
isomers), Herbicides, Chlorinated benzenes (chlorobenzene, dichlorobenzenes), PCBs, PAHs, BTEX,
TPHs, Heavy metals
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Detailed Site Investigation

• Sampling and analysis of deposited waste, soil and groundwater

• Evaluation and visualization of contamination data
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Risk Assessment

• Mathematical modelling of contamination spread in 
groundwater 

• Risk assessment and determination of measures for the risk 
mitigation:

- Preventing the spread of contaminants in groundwater 

- Ban to groundwater use for drinking, bathing (pools), 
washing and garden watering

- Ban to new construction activities at the landfill area

- Elimination of access to the landfill area (fencing)
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Remediation Assessment and Design

➢ Evaluated Remediation Approaches:

• “No action” scenario: All the identified risks will endanger public health and the environment for a
very long time.

• Institutional control scenario: The main identified risks will endanger public health and the
environment for a very long time.

• Engineering control scenario - Application of technical measures aimed at minimizing the contact
with the contaminated environment and elimination of further migration of pollution. It does not
remove or reduce the level of contamination in the area of interest.

- Construction of an underground slurry wall around the entire landfill area (total length 2,050 m)

- Capping of the landfill area with impermeable surfaces

- Pumping and treatment groundwater from the area surrounded by an underground slurry wall
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- Implementation time: 18 months

- Estimated investment costs: EUR 14 600 000

- Estimated operational costs (groundwater pumping,
maintenance, monitoring: EUR 240 000 / year

• Treatment scenario - Technical solution:

- Ex situ remediation of source area

- Enhanced attenuation of plume zone

- Implementation time: 59 months

- Estimated costs: EUR 113 130 000

➢ Detailed Implementation Design

Preparation and Implementation of Remediation

➢ Permitting, Tendering
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Case Study 1
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Case Study 1
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Case Study 1
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Case Study 2
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Case Study 2
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Case Study 2
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Case Study 3
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Case Study 3
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Case Study 3
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Case Study 4
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Case Study 4
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Case Study 5



This Project is co-financed by

the European Union and the Republic of Turkey.

1

5

Case Study 5
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Case Study 5
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Case Study 6
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Case Study 6
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Case Study 6
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Case Study 7
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Case Study 7
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Case Study 7
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