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| ntroduction:

Persgtent Organic Pollutants (POPs) raise concern a al geographica scaes — locd,
nationd, regiond and globd. At numerous locations throughout the world, large
quantities of POPs — obsolete chemicd pedticides, obsolete industrid chemicds and
unwanted chemica by-products — can be found in storehouses, in wadtes, in water
bodies, in soils and sediments.

POPs, synthetic chemicals with unique and dangerous characteristics, pose a serious
threet to wildlife and humans and merit globd action. POPs have four common
properties. perdstence, biocaccumulation, globa transport, and toxicity. As a
consequence of the perastency to naturd breskdowns, the tendency to accumulate in
faty tissues and to biomagnify within food-chains, long-term exposure to relatively
sndl concentrations of these compounds leads to the accumulaion of consderable
deposits in animad and human tissues Scientific research has reveded the darming
effects of these chemicas, which are 4ill being used in severd parts of the world and
aepresentindl.

POPs routinely escgpe from the storage stes and from contaminated locations into the
wider environment by volatilization, or by ground and surface water run-off (see Figure
2). A number of POPs have been shown to cause, a low concentrations, neurologica
defects, and serious immune and metabolic damage. As a result, POPs have been
placed by nationd and internationad agencies in the caegory of hazardous materids.
UNEP has lisged certan POPs for dimination through the implementation of a globd
tresty, which is presently being negotiated by over 100 governments. This treaty lists
12 organochlorines — commonly known as “the dirty dozen” (see Table 1) — that are
known to be toxic contaminants.

Transport of POPs in the environment takes place ether by movement of fresh and
marine waers or, in the case of semi-volaile compounds, by movement in the
amosphere.  This propengty of POPs to be transported long distances, across dl
political boundaries, linked to ther lage-scde production and usage, results in a
widespread digtribution of these compounds, even in regions where they have never
been used. As a result, many POPs have become globd contaminants and are found
ubiquitoudy in both the terredtrid and the aquiatic environment.

In recent decades huge amounts of POPs have been produced and used worldwide and
many are dill in production and in use in everyday products. Thus, humans and other
organisms are exposed to POPs, in many cases for extended periods of time. In view of
their hazardous nature, usage and discharge of POPs must be reduced, through the
adoption of cdean production technologies and/or their subdtitution by more
environmentaly friendly dternatives

|.A. General chemical properties and global transportation:

POPs have amilar physcochemicd properties, and as a consequence of these are
persgent in the environment. They become dored in faty tissues of animds and
continue to build up as the chemica is taken in. The levels of some of these chemicds
increase as animds feed on others, so tha the highest levels are found in animds at the



top of the food chain, including humans. Excretion of organic contaminants is normdly
feacilitated through their metabolic converson to more polar forms. However, because
of their resstance to metabolic breskdown POPs are not easly excreted. As mentioned
earlier, because they are soluble in fat and are able to bicaccumulate, the highest levels
are found in mesat, fish and dairy products. Therefore, sSnce most are present in food,
human exposure to many POPs is unavoidable.

The US Environmenta Protection Agency (EPA) and the US Agency for Toxic
Substances and Diseases (ATSDR) have determined that POPs can injure human hedth
and ecosystems a locations nearby the dte from which they escgpe into the
environment but aso a locations very digant from that ste. For example, it is well
edablished that the marine food chan in the Arctic and near-Arctic regions is
ggnificantly contaminaied with synthetic pegticides that originaly escgped from sites
in temperate and in tropica regions.

Recent sudies of contaminants under the Canadian Northern Contaminants Program
(NCP) have subgtantialy enhanced understanding of the routes by which contaminants
enter Canadas Arctic and move through terrestridl and marine ecosystems. They
provide an account of how POPs are transported over long distances on air currents
from warmer regions of the globe and condense a colder, higher latitudes onto
vegetation, soil, and water bodies. This process known as the global digtillation effect
(or global fractionation) is the cause of the high concentrations of some pollutants
found, for example, in the Earth’ s arctic regions.

The amosphere is recognized as an important contributor for the dispersa of synthetic
organic compounds to oceanic and freshwater ecosystems. Organic contaminants are
removed from the atmosphere and deposited on water by wet depostion (rain, snow,
fog), dry paricle depostion, and gas exchange at the ar-water interface. Oceans are
especidly sendtive to atmospheric depostion because of their high surface area, which
leads to a mgor fraction of the hydrologic input being by direct precipitetion on the
surface. For severad pedticides the oceans have become the mgor reservoir and
trangport agent. Human activities have polluted marine ecosystems, but the magnitude
of the problem and the full consequences of it have yet to be fully recognized.
Contamination from land-based sources is responsble for a least 80% of marine
pollution worldwide.

| .B. Impacts of POPs on human health and the environment:

Ove the past severd years, the risks posed by POPs have become of increasng
concern in many countries due to their inherent toxicity; they can impact adversdy on
wildlife, marine life, and domestic animas. Effects may aise directly from exposure
during manufecture/formulation and indirectly from ther chronic accumulation in
human bodies through inhdation, diffuson through the skin and intake of food crops
and others. POPs are dso implicated in reproductive anomaies and cancer in both
humans and wildlife. There is mounting evidence that organochlorine compounds
epecidly can act as hormones. There are profound interconnections between the
hormone (endocrine) sysem and many body sysems including the nervous,
reproductive and immune systems. Endocrine-disrupting chemicds may upset the
hormonal bdance in the body and thereby disurb the regulation of body functions.
POPs may be partly responsible for the decrease in the qudity of semen, reduction in
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mde fertility (lower sperm count and sperm deformities), increase in tedticular and
prostate cancer, increase in defects in made sex organs, and increased incidence of

breast cancer that has been observed over the last fifty years.

In addition, due to injudicious use of chemicd pedticides, many pests have developed
resstance to them, resulting in pest resurgence. Resstance in eg. vegetable pests has
led in the South to an over-dosing of pedticides by up to eight times the recommended
rate.

Furthermore, POPs resdues in soil, in addition to eiminatiing or reducing paragtic
microbes, are dso toxic to the non-parasitic and ecologicaly useful soil microbid and
vertebrate population. POPs may reduce certan microorganism populations while they
dimulate the growth of others, especidly the sgphrophytic and spore forming types.
Soil chemica properties may aso be dtered by the accumulation of resdud POPs and
their metabolites. These processes may disupt the ecologicd bdance in soil micro-
environments, by smplifying the microbid population, and possbly by reducing soil
fertility and its ability to support life.

|.C. POPs an issue of concern in developing countries:

POPs pose a mgor threst to human hedth and the environment paticulaly in the
deveoping world. There, the problems caused by POPs are surrounded by a number of
unique dtuations, viz.,, economic priorities, high burden of infectious diseases, poverty,
and absence of a regulatory framework for the digposal of toxic chemicas. In countries
where governments have enacted relevant regulations, thelr implementation has been
problematic partly because of the ignorance of the manufacturer, the loca formulator or
the digtributor and partly because of the low level of education of the public.

The limited amount of additiond land that can be brought under cultivation is forcing
developing countries to wage a perpetud, uphill battle to produce sufficient food for
their growing populations and, a the same time, to gain economic independence. The
anticipated trend is, therefore, large-scde, capitd intensgve, monocropping with high
inputs of synthetic peticides. Unfortunatedly, the rate of increase in crop productivity in
many countries is barely keeping pace with the rate of population increase. Therefore
future increases in agriculturd production must come from increased crop yidds per
hectare, which implies additiond chemicd inputs in the form of pegticides. Thus, recent
estimates suggest that pesticides account for more than 20,000 fadities yearly, most of
which occur in developing countries, making agriculture one of the worlds most
hazardous indudries. Women and men working in the agriculturd sector make up
around 60% of the total work force. Pesticide use accounts for 14% of al known
occupationd injuries and 10% of al known fatalities.

Mog countries with developing economies and economies in trandtion lack the
technical infrastructure as wdl as the financid and appropriate capacity to properly
manage and destroy obsolete stocks of POPs and/or to remediate POPs-contaminated
environmental reservoirs.



. Key issues and UNIDO’ sresponse

If they act done, many developing countries do not have the power or the technicd
capabilities to protect ther environment and ther human populations from the severe
thrests and impacts caused by POPs. The nature and magnitude of contamination by
POPs is such that it cdls for collective action in the form of an internationdly legdly
binding instrument to ban certan persstent organic pollutants. There is a high demand
for sudainable solutions covering the relesse of POPs into the environment, the
invention of dedtruction technologies for POPs, and the presentation of eco-friendly
dternative forms to support environmentadly sudainable economic development and
consequently to achieve globa environmenta benefits.

Mogt countries with developing economies and economies in trangtion lack adequate
and appropriate know-how and technicd capacity to overcome the hurdles they face in
ther efforts to fulfill the requirements of a future globd treety to ban certain POPs once
it comes into force. Therefore, because of the persstence of POPs, action has to be
taken dready in the interim to reduce and diminate the rdease of POPs into the
environmen.

UNIDO, as the specidized agency of the United Nations in industriad development in
developing countries and countries with economies in trangtion, has accumulated
donificant knowledge in the pedticide sector as wel as in its Cleaner Production
Programme. UNIDO's response is based on a solid foundation of expertise that the
Organization has gained from more than 30 years of service. Issues relaed to industrid
chemicas and unintentiondly generated by-products such as dioxins and furans have
adso been addressed specificdly, most importantly in the Pulp and Paper sector.
Furthermore, through its Internationa Centre of Science and High Technology (ICS), in
Trieste, Itay, UNIDO has been involved jointly with UNECE (United Nations
Economic Commission for Europe) in the preparation of a Compendium of Soil Cleant
up Technologies and Soil Remediation Companies (2" edition, 2000). This
compendium covers technologies for the eimination of POPs.

Furthermore, UNIDO has supported the UNDP Sub-programmes Pesticide Development
Programme India and Strengthening of Pesticide Development Centre, aming & the
improvement of pedicide formulation techniques by replacing cariersingredients that
were toxic persistent organics with water-based user and eco-friendly formulaions.

Over the past two decades, India has received assistance through UNDP, UNIDO and
FAO to drengthen its nationad capabilities in pedticide development and in safer and
effective gpplication of crop protection agents through Integrated Pest Management
(IPM) Programmes. UNIDO has been instrumentd in establishing the Indian Pedticide
Deveopment Centre (PDC)/Indtitute of Pesticide Formulation Technology (1PFT).

UNIDO has been involved in the development of biopesticides and of methodologies for
the assessment of regulations and methods for chemicd and biological safety.
Furthermore, projects on the safe use of pedticides and the remova of pollutants have
been successfully implemented. UNIDO's Regiond Network on Safe Pedicide
Production and Information for Asa and the Pacific (RENPAP) has been promoting the
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development and use of Neemrbased biopedticides in Ada and the Pacific. Indids
Pedticide Deveopment Centre has been identified as the foca point for the proposed
progranme. This will be the firsg effort to develop Neembased pedticides in an
integrated way and to provide an dternative to chemicd pedicides. Furthermore,
UNIDO is the implementing agency of the on-going project in India for Technical
Support for the Development and Production of Neem Products as Environment
Friendly Pesticides.

UNIDO is the developing world's most important repository of indudtrid information
and knowledge. Based on its long involvement with the issues rased here the
Organization can offer comprenensve sarvices. They range from smple advice and
counsd, to providing engineers for the implementation of the globa POPs tregty.

[1. Conclusions

Because of ther unique properties, POPs pose a specia kind of challenge that makes
it impossble for any nation to remedy the problem by acting adone. They can trave
thousands of kilometers in complex journeys on ar and water currents, and through
the food web, inevitably making one country’s contamination the world's problem.
POPs are now ubiquitous, with a widespread digtribution across the earth, including
regions where they have never been used.

Nations in the North and South are darting to work together on severd fronts to
develop legdly binding agreements to redrict the use of POPs. Much of the
discussion to date has focused on the globa ban of the “dirty dozen”. There is a red
need to keep the momentum going and to offer eco-friendly dterndives.

The shift away from POPs and other toxic chemicds mugt build on the dgnificant
seps taken to date and continue at an even faster rate, spurred by much greater
invesments of money and energy. Viable dternaives are not the problem. Many are
dready in use or in practice around the world. The chalenge is to make these
dternatives more widdy known and available and to accelerate research, community-
based activities, and other initigtives such as other modes of agriculturd production —
incdluding organic agriculture.

The United Nations is centrd to any globa efforts to solve problems that chalenge
humanity. Cooperating in this effort are more than 30 &ffilisted organizations of the
UN sysem. UNIDO, as the specidized agency of the United Nations in indudtrial
development in developing countries and countries with economies in trangtion, has
accumulated dgnificant knowledge in the fidd of POPs. UNIDO offers a
comprehensve range of solutions to help developing countries overcome the barriers
they face in ther efforts to implement an integrated preventive environmenta drategy
and its systematic, continuous gpplication in the phasing out of POPs.

To keep the momentum going, UNIDO is endeavoring to establish activities that are
meant to be both preparatory and catdytic for globd, regiona and nationd actions.
UNIDO seesits crucid role in addressing the following issues:
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Ralsng avareness

This is accomplished through seminars, conferences and workshops, through media
campaigns and demondration projects, and through didogue with governmenta and
indugtrial  decison-makers, industrial  associations and other representative  bodies.
The intention is to provide participants with an overdl picture of the globa POPs
problem, and to focus in some detail on the nature of the problem in countries or in
regions, as well as to give condderdion to possble mechanisms for understanding
and addressng environmental releases of POPs that may be occurring. Among the
topics discussed are dternatives to POPs, case studies of POPs problems in a region,
as wdl as dudies of how some countries have addressed these problems.
Furthermore, UNIDO initiates a number of immediate actions involving the
devdopment and shaing of information; the evauation and monitoring of the success
of implemented draegies, the identification and inventory-taking of POPs;, the
asessment of avallable dedtruction capacity; the identification of sources of dioxins
and furans and aspects of their management.

Information management and dissemination
UNIDO can train relevant personnel on how and where to obtain and disseminate data
and information on POPs. This will lead to the establishment of a network of POPs
contact points for information exchange, with specid dtention to the ddivery of
information to developing countries and countries in trangtion.

Technology transfer and presentation of aternatives

UNIDO is a specidigt in asssting technology transfer. UNIDO can help to creste and
build up the capabilities of countries and indudtries to evduate, trandfer and ingal
dternative techniques and methodologies that can lead to the reduction / dimination of
the releases of POPs. Furthermore, UNIDO can promote dternative substances for
various uses of POPs and can dso make information avalable on the experience
ganed with respect to the various subgtitutes / techniques / projects dready tested
under the auspices of UNIDO.

UNIDO's support, expertise and encouragement for POPs-related research in
developing countries is now more than ever in high demand. So is its help to these
countries to shift to environmentaly sound dternatives, eg. more appropriate
products, manufacturing and disposa processes, and pest management practices.
UNIDO manages the financid and technologicd assgance it recalves from
indudtrialized countries ether directly or through multilateral development banks.

V. Discussion points

Based on ther differing environmental and economic dStuations, developing countries
and countries in trangtion face different problems caused by POPs. Because of ther
unique properties POPs do not respect national boundaries, and therefore pose a specid
kind of chalenge that makes it impossble for any one nation to remedy the problems
acting done. The naure and magnitude of the problem is such that it cals for collective

6



action a the international levdl. What kind of solutions is UNIDO able to offer from a
globa perspective and what has been done so far?

Women in the South — 60% of the agricultura workforce — are margindized
and disadvantaged. Yet they play a mgor role in the agricultura sector.
Therefore, what kind of specid efforts should be made to ensure that they
benefit from any assstance given on POPs?

There are now ever more pesticides used globaly as Southern countries are on
a drong drive to indudridize, especidly in ther agricultura sector. This
bedcdly means an  intendficaion of lage-scde, capitd intensive,
monocropping with high pedticide inputs. Agriculture dependent on externd
chemicd inputsis gill promoted by many governments, epecidly in the South.

- Even though UNIDO dready has successful operations, how can it be
explained that UNIDO has not been able to persuade governments to
change their approaches?

- Would the use of Bacillus thuringiensis (Bt) toxin-producing transgenic
plants be a better solution?

- Could the use of bio-pesticides like the Neem-based pesticides, which are
naturd products derived from plants be an environmentdly sound
dternative to chemica pesticides?

Based on its core technica knowledge, UNIDO might be the UN organization
best fit to implement the POPs convention. In which way could member dates
facilitate UNIDO to reach this goa ?

Today, severd UNIDO presented solutions are based on developed countries
expertise, but in which perspective are developing countries seeing their role to
keep the momentum going?



The Tablel: The 12 POPs Designated for International Action

1.

PESTICIDES

Hexachlor obenzene (HCB): Fungicide used for

seed treatment of wheat, onions, and sorghum. Also
found as an impurity in several pesticide
formulations. Also found as an industrial by-product

Endrin: Insecticide used mainly on field crops such as
cotton and grains. Used as arodenticide to control
mice and voles. Also used to combat birds.

Mirex: Stomach insecticide used to combat fire ants
and leaf cutters, harvester termites, mealy bug, and
yellow jacket wasps. Also used asafireretardant in
plastics, rubber, and electrical goods.

Toxaphene: (amixture of more than 670 chemicals)

Insecticide, primarily used to control insect pests on
cotton and other crops. Used also to control insect
pests on livestock and to kill unwanted fish in lakes.

Chlordane: Broad-spectrum contact insecticide

used on agricultural cropsincluding vegetables,
small grains, maize, other oilseeds, potatoes,
sugarcane, sugar beets, fruits, nuts, citrus, cotton, and
jute. Also used on home lawns and gardens. Also
used in control of termites.

Heptachlor: Stomach and contact insecticide, used
primarily against soil insects and termites. Also used
against cotton insects, grasshoppers, some crop pests,
and to combat malaria

DDT: Insecticide used on agricultural crops,
especially cotton, and insects that carry diseases like
malaria and typhus.

Aldrin and dieldrin: Insecticides used for cropslike
corn and cotton. Also used for termite control.

Note: Wildlife and humans can come in contact with the above-listed pesticide chemicals by breathing

contaminated air, by eating contaminated food or by d
occursto the foetus when it absorbs chemicals to whi

rinking or washing in contaminated water. Exposure
ch the parent has been exposed.

2.

INDUSTRIAL CHEMICALS

Polychlorinated biphenyls (PCBs): Used for a
variety of industrial uses, including in electrical
transformers and large capacitors, as heat exchange
fluids, as paint additives, in carbonless copy paper
and in plastics.

Hexachlorobenzene (HCB): Anindustrial chemical
used to make fireworks, ammunition, synthetic rubber.
Alsoisaby-product of the manufacture of industrial
chemicalsincluding carbon tetrachloride,
perchlorethylene, trichloroethylene and
pentachlorobenzene.

Note: PCBs have adocumented history of adverse effectsin wildlife and acutely exposed human populations.
There are some demonstrated estrogenic effectsin wildlife, aswell as human foetal exposures associated with
neural and development changes, and long-term effects on intellectual function. HCB istoxic viainhalation,
ingestion, and dermal contact, and isaWHO Class 1A “extremely hazardous’ product. It isaknown animal
carcinogen and a“possible” human carcinogen. Shown harmful to stomach, intestines, liver, and kidneys; can
affect nervous system, and cause reproductive and developmental defects. Can cross mammalian placentato

affect the unborn.

&

UNINTENTIONAL BY-PRODUCTS

Dioxins: Not produced commercially by intention
and have no known use. They are by-products
resulting from the production of other chemicals, like
pesticides, polyvinyl chloride, chlorinated solvents
and other chlorinated solvents.

Furans: A mgjor contaminant of PCBs. By-product
often bonded to dioxin. Actualy agroup of 115
cogeners with same biological effect as dioxins but less
potent.

Note: Dioxinsand furans can be created in car emissions, and in emissions from the incineration of hospital
waste, municipal waste, hazardous waste, or the incineration of coal, peat, and wood. Dioxins are formed when
chlorineisburned in the presence of certain precursorsto dioxin. Chlorinein incinerators comes from such
sources as polyvinyl chloride (PVC) vinylidene chloride (plastic wrap), chlorinated solvents, paint strippers,
and pesticides. Dioxins are formed by processes that are used by metal smelters, refineries, and cement kilns.
Toxic effects of chlorinated dioxins appear to be due to interference with fundamental biochemical messenger
systems, including reproductive disturbances, diminished intellectual capacity, and cross-generational toxic

effects.

Information extracted from: “Assessment Report” on the 12 prioritized POPs, distributed by the

International Programme on Chemical Safety (IPCS),

beginning in 1995, *




ANNEX: Technical papers

THE TABLE 2: PERSISTENCE OF THE TWELVE POPS

Taken from International Council of Chemical Associations (ICCA) paper 7/97 (revised 29
April 1998) Procedure for identifying further POP candidate substances for international

action.
Substance
Half-lifein Half-lifein Half-lifein Half-lifein
ar water soil sediment
(temperate (temperate (temperate
climate) climate) climate)
DDT 2 days > 1year > 15 years no data
Aldrin <9.1 hours <590 days approximatel no data
y 5years
Diddrin <405hours | >2years > 2 years no data
Endrin 1.45 hours > 112 days up to 12 years -
Chlordane <51.7hours | >4years approximatel no data
y lyear
Heptachlor No data < 1day 120-240 days | no data
HCB <4.3years > 100 years > 2.7 years -
Mirex No data > 10 hours > 600 years > 600 years
Toxaphene < 5days 20 years 10 years -
PCBs 3- 21 days > 4.9 days > 40 days -
Dioxins (2,3,7,8 around 9 > 5years 10 years > 1vyear
And 1,2,3,4-TCDD) days
Furans (2,3,7,8-) 7 days > 15.5 days no data no data




THE TABLE 3: LOG Kow VALUESAND BIOACCUMULATION DATA AND VAPOR
PRESSURE OF THE 12 POPS
Taken from International Council of Chemical Associations (ICCA) paper 7/97 (revised 29 April
1998) Procedure for identifying further POP candidate substances for international action.

Substance Log Kow BCF (wet)** Vapor pressure
(Pa)*

DDT and metabolites 6.5 3,900 to 91,000 0.00002

Aldrin 51-74 10,710 0.01

Diddrin 54 2,100-34,700 0.005

Endrin 5.2 4,200-49,800 0.003

Chlordane 6.0 7,100-37,800 0.0011

Heptachlor 43-53 1,100-20,000 0.01

HCB 5.9 7,800-22,000 0.0015

Mirex 7.1 18,100-20,400 0.0001

Toxaphene >5.0 19,500-70,800 0.002

PCBs 6.9 57,000-800,000 0.2 to 0.00003

Dioxins (2,3,7,8) 7.0 7,900-344,000 0.12to 1.1E-10
(decreases with
increasing chlorination

Furans (2,3,7,8-) 5.82 2,570-66,000 0.00039-5.0E-10
(decreases with

increasing chlorination)

* Ko The Ko, Or octanol-water partition coefficient is a way of measuring a substance's
propensity to bioconcentrate. It relies an dissolving the substance in a mixture of water and a
solvent called octanol. The greater the ratio of the compound’s concentration in octanol to its
concentration in water, the more fat-soluble the compound and the more likely it is to
bioconcentrate. Thus, the log K., is used as an indication of a chemical’s potential for

bioconcentration.

** BCF: The bioconcentration factor or BCF is based on laboratory studies and is defined as
“the concentration of a substance in or adsorbed on an organism or specified tissues thereof
divided by the concentration of the substance in the surrounding medium a steady date”
(UNEP/POPS/INC/CEG/2/3).




