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Fighting the menace of
Persistent Organic Pollutants

AT A GLANCE
� POPs are among the

most dangerous of
all pollutatnts
released into the
environment every
year by humans.

� Among these, doxins
and furans are of
most concern
because of their
significant toxicity.

� POPs travel on wind
and marine currents
to regions far from
where they were
produced.

� Collective global
action is the only
way to stop the
spread of POPs. The
Stockholm Treaty
lays guidelines to

their
de-
crease.
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POPs the twelve dirty brothers
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Global action against POPs
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Sources of POPs
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Pesticides, though

intended for the

target pest species,

end up in the food

chain, water and air
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Toxic Pathways



Humans are at the

top of the food chain.

At the time of human

dietary intake, POPs

have bioaccumulated

to significant levels
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Sources identified for
unintentionally produced
POPs by the Stockholm
Convention
Industrial sources listed in Annex C – Part II with

potential for comparatively high formation and

release of POPs

! Waste Incinerators, including co-incinerators of

municipal, hazardous or medical waste or sewage

sludge

! Cement Kilns firing hazardous waste

! Production of pulp using elemental chlorine or

chemicals generating elemental chlorine for

bleaching

! Thermal processes in the metallurgical industry

including, secondary copper production, sinter

plants in the iron and steel industry, secondary

aluminium production, secondary zinc production

Other sources listed in Annex C – Part III

! Open burning of waste including burning of

landfill sites

! Thermal processes in the metallurgical industry

not mentioned in Part II· Residential

combustion sources

! Firing installations for wood and other biomass

fuels

! Specific chemical production processes

releasing unintentionally formed POPs, especially

production of chlorophenols and chloranil

! Crematoria

! Motor vehicles, particularly those burning leaded

gasoline

! Destruction of animal carcasses

! Textile and leather dyeing (with chloranil) and

finishing (with alkaline extraction)

! Shredder plants for the treatment of end of life

vehicles

! Smoldering of copper cables

! Waste oil refineries

Persistent Organic Pollutants
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Nowhere to hide, no place to go
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Environmental contamination
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Source: U.S. Environmental Protection Agency, 1994

Eating POPs
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The continuing trade

of POPs even after

its ban is an

indication of the

existence of possible

hotspots in India in

terms of production

and storage facilities

Personal Action on POPs
to Reduce Risk
The World Wide Fund For Nature /World

Wildlife Fund (WWF) gave some hints how to

reduce individual risk of POPs. The task is

difficult because POPs that are already in the

environment will be around for decades. Still,

we can reduce our exposure to POPs and help

stop more POPs from getting into circulation.

To reduce the risks of POPs the following

suggestions should be considered:

! Try to eat lower on the food chain or avoid

fats. This will reduce lifetime accumulation of

POPs and is especially relevant for children.

! Choose unbleached paper products.

Chlorine bleaching processes unintentionally

generate POPs by-products such as dioxins,

furans and others.

! Avoid polyvinyl chloride (PVC or vinyl)

plastics. This might be an impossible task

given that there is an endless list of common

vinyl items that include packaging material,

utility items, wall coverings, blood and infusion

bags, medical equipment, credit cards, office

supplies, etc. Don’t burn these items.

! Avoid using weed killers containing POPs

chemicals. A useful hint for the customers is

to check the label for the active ingredient 2,4-

D; they may contain dioxins and other POPs

byproducts.
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POPs problem in India
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Extensive use of

DDT for malaria

control has lead to

high levels of

contamination of the

environment

Did you know?
! POPs are highly stable compounds and can

circulate globally through a process known as the

“grasshopper effect”1.  According to UN, the breast

milk of the average Inuit mother has five times as

much dioxins as that of her counterpart in the

industrialised world.

! On entering the environment, POPs can alter the

normal biochemical and physiological functions of

plants and animals, including humans. Effects may

include molecular changes (enzyme activity, DNA

damage), cellular changes (tumour formations),

tissue changes (eggshell thinning, organ function-

ing), individual changes (behaviour, deformities),

population changes (mortality, abundance,

distribution), and community changes (numbers of

species and their interactions).

! POPs concentrate in living organisms through

another process called bioaccumulation. POPs are

readily absorbed in fatty tissue, where concentra-

tions can become magnified by up to 70,000 times

the background levels.

! Fish, predatory birds, mammals, and

humans are high up the food chain and so absorb

the greatest concentrations.

! Human health impacts may be felt most acutely

in populations that consume large amounts of fish

(e.g., subsistence fishermen), since fish have a high

fat content and thus can contain high concentrations

of POPs.

! Though most of the twelve POPs have been

banned or subjected to severe use restrictions in

many countries for more than 20 years, many are

still in use and stockpiles of obsolete POPs exist in

many parts of the world.

! Humans can be exposed to POPs through diet,

occupational accidents, and the environment.

! Exposure to very low doses of certain POPs can

lead to cancer, damage to the central and peripheral

nervous systems, diseases of the immune system,

reproductive disorders, and interference with infant

and child development.

! Shifting from POPs to chemical and non-

chemical alternatives is the key to reducing the

impact of these hazardous substances. A high

priority is finding alternatives to hazardous

chemicals for insect control.

! There are many safer chemical and non-

chemical alternatives, but their development and

dissemination will require time, money, and training.

! Many countries face barriers to identifying and

controlling releases of POPs. These include high

prices of some alternatives, the need for education

and training on the hazardous nature of POPs, a lack

of information on alternatives, a lack of reliable data

about the current uses of POPs and the need for

regulations/ infrastructure to manage their use.
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While so-called

state- of-the-art

incinerators can

greatly reduce stack

emissions, they still

cannot stop the

formation of dioxins

and other POPs
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Collective action to be taken on POPs
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Persistent Organic Pollutants

The rogue’s gallery
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Uses: Controlling soil pests, termites, ants

Persistence/Fate: Metabolised to dieldrin by

plants, animals. Half life is soil and water ranges

from 20 days to 1.6 years

Toxicity:  Lethal dose for an adult is 80 mg/kg of

body weight.  Most toxic to aquatic invertebrates.

Mrls of FAO/WHO range from 0.006 mg/kg milk fat

– 0.2 mg/kg meat fat. 0.1 – 180 micrograms/l for

water quality. Acts as a stomach and contact

poison. IARC*(1987): Group 3: Unclassifiable as to

carcinogenicity in humans.

Banning Status in India: Complete ban on

manufacture, use, import and export.
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Uses: Used in the wool processing industry, for soil

pests, public health situations including termites.

Persistence/Fate: Highly persistent in soils with a

half life of 3-4 years in temperate climates.

Persistence in air is 4-40 hours.

Toxicity: Mrls recommended by FAO/WHO varies

from 0.006mg/kg milk fat – 0.2 mg/kg meat fat.

Water quality criteria range from 0.1 – 1.8

micrograms per l. It acts as a non systemic

stomach and contact poison. IARC*(1987): Group

3: Unclassifiable as to carcinogenicity in humans.

Banning Status in India: Use restricted to locust

control in desert areas under the direction of the

Plan Protection Advisor. Complete ban on

manufacture, import and export. Marketing and use

permitted for two years from date of ban on

manufacture, or date of expiry, whichever is earlier.
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Uses: Used for vector control for diseases like

malaria, dengue and kala azar. It was also widely

used on a varietyof agricultural crops.

Persistence/Fate: Highly persistent in soils with a

half life of 15 years and 7 days in air. In the

environment, it is metabolized to DDD and DDE. It

exhibits high bioconcentration factors.

Toxicity: Eggshell thinning in birds. Acute toxicity of

DDT in mammals is moderate. DDT has been

Governments should

realise that people

must not bear the

economic cost of the

clean up and

disposal of POPs

pesticides

shown to exhibit estrogen like activity and has been

identified as a possible carcinogen for humans. The

mrls in food recommended by the FAO/WHO

ranges from 0.02 mg/kg milk fat – 5 mg/kg meat

fat. Mrl in drinking water is 1 microgram/l. It acts

as a nonsystemic stomach and contact poison.

IARC*(1991): Group 2B: possibly carcinogenic to

humans.

Banning Status in India: Banned for agricultural

use, and restricted use in the public health sector

(10,000 MT per annum).
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Uses: Used as an insecticide in cotton, rice,

sugarcane and other crops. Also used as a

rodenticide.

Persistence/Fate: Highly persistent in soils (half

lives of upto 12 years reported). Bioconcentration

of upto 18000 ? has been recorded in fish.

Toxicity: Endrin is highly toxic to fish and acute

toxicity is high in laboratory animals. It is suspected

to suppress the immune system in humans. It is a

contact and stomach poison and may have delayed

neurotoxic action. IARC*(1987): Group 3:

Unclassifiable as to carcinogenicity in humans.

Banning Status in India: Complete ban on

manufacture, use, import and export.
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Uses: Used as a fumigant, acaricide, and is most

effectiveon termites. Also used on household pests.

Persistence/Fate:  It is highly persistent in soils

with a half life of 4 years. It binds to aquatic

sedimentsand bioconcentratesin organisms.

Toxicity: Its most possible pathway is through the

air. There is evidence of endocrine disruption in

intact organisms. It is a possible carcinogen in

humans and disrupts the immune system. Acute

toxicity for mammals is moderate. Mrls of the FAO/

WHO are 0.002 mg/kg milk fat and 0.5 mg/kg

poultry fat. Water quality criteria range from 1.5-6

micrograms/l. It is a contact poison and fumigant

with long residual effects. IARC*(1991):Group 2B:

possibly carcinogenic to humans.

Banning Status in India: Complete ban on

manufacture, use, import and export.
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Governments should

actively participate

in the UNEP process

to eliminate POPs

and seek safer

alternatives.
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Uses: It is primarily used against soil insects and

termites.  It is also used for seed treatment and

against household pests.

Persistence/Fate: Metabolised in soils,plants and

animals to heptachlor epoxide which is more stable

and carcinogenic. It bioconcentrates and has a soil

half life of 0.75-2 years in temperate climates.

Toxicity: Heptachlor is toxic to wildlife even at low

concentrations. In birds, it induces behavioral

changes, reduced reproductive success and

mortality. It is listed as a possible human carcino-

gen. The main exposure is through food. Mrl

recommended by FAO/WHO are 0.006 mg/kg milk

fat and 0.2 mg/kg meat or poultry fat. It acts as a

nonsystemic insecticide with stomach, contact and

some respiratory action.IARC*(1991):Group 2B:

possibly carcinogenic to humans.

Banning status in India: Complete ban on

manufacture, use, import and export.
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Uses: Used against control of ants as also a fire

retardant in plastics.

Persistence/Fate: Most stable with a half life of 10

years. Bioconcentration factors of 2600 and 51400

have been recorded in pink shrimp and fathead

minnows. It is capable of undergoing long range

transport due to volatility.

Toxicity: It has moderate acute toxicity for

mammals. It affects behavior in fish and is toxic to

crustaceans. There is evidence of its potential for

endocrine disruption and possible carcinogenic risk

to humans. Humans are exposed through dietary

intakes.IARC*(1979):Group 2B: possibly carcinogenic

to humans.

Banning status in India: Never registered
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Uses: Used extensively for cotton pests, vegetables,

fruits and cereal grains. Also used to combat livestock

parasites.

Persistence/Fate: It has a half life of upto 12 years. It

has been shown to bioconcentrate in aquatic

organisms

Toxicity: Toxaphene is highly toxic to fish. Strong

evidence exists for the potential of endocrine

disruption and it has been listed as a possible human

carcinogen. It is a non systemic contact and stomach

insecticide. IARC*(1987): Group 2B: possibly

carcinogenic to humans.
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Uses: Used for seed treatment of grain crops.

Persistence/Fate: Estimated half life in soils of 2.7-

5.7 years and 0.5-4.2 years in air. High

bioaccumulation potential and long half life in biota.

Toxicity: In humans, exposure has been known to

cause skin lesions, unusual hair growth, colic, severe

weakness, kidney and liver damage, CNS effects,

circulatory collapse and respiratory depression,

debilitation, urinary, arthritic, neurological and

metabolic disorders, and death. It is also listed as a

possible human carcinogen and causes effects even

at low concentrations. IARC*(1987):Group 2B:

possibly carcinogenic to humans.

Banning Status in India: Never registered
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