OBSOLETE PESTICDES STOCKPILES IN NEPAL AND ITS ENVIRONMENTAL IMPACT

1. INTRODUCTION:
Pesticide includes all chemical agents used to kill animal and vegetable life which interferes with agricultural productivity; thus insecticides, herbicides, fungicides, and rodenticides are special types of pesticide, regardless of their mode of action. Of these compounds, synthetic organic chemicals are the most important, in terms of growth rate as well as contaminating the most important, in terms of growth rate as well as consumption, and potential for contaminating the environment. Pesticides residues are absorbed by lichens from the environment and through them reach higher animals and eventually, human beings. Similarly, pesticide residues in water, diatoms and planktons reach higher animals through the consumption of aquatic flora and fauna. Pesticides often translocate from soil and food crops. The sale of pesticides should be strictly regulated under state laws that require products to be registered and all label directions approved. No new pesticides may be registered without positive evidence of its safety to people, crops, domestic animals, wildlife, and the environment generally (Source: Sharma J.L. & Buldini P.L., 2001, A dictionary of Pollution, p 301).  

The environmental problems associated with the extensive use of slowly degrading pesticide have been appreciated for many years but the mismanage and badly storage of date expired obsolete pesticides would results unprecedented environmental damages.
The environmental stability of many of this compound has been highly appreciable. However, the toxicity and environmental problems associated with the commercial use of other haloorganics that get accidentally released into the environment has only recently been appreciated. (Source: Tyagi O.D., Mehra M., 1996, A Text Book of Environmental Chemistry,  p 335)
According to US Environmental Protection Agency, there are more than 1,180 pesticides of which 435 are herbicides, 335 are insecticides, and 410 are fungicides. These are sold in more than 32,800 products or formulations. In India alone, 1 to 2 kg of pesticides are used each year for every man, women and child and similar is the data for USA, England, Japan, France and other countries. Generally, pesticides are used by man as intention addition to his environment in order to improve environment, animals and plants. Pesticides are used to uplift the growth of plants or for greater production of plant wealth (Source: Khudesia, VP, 1998, Water Pollution, p 266).

Table 1: Types of Pesticides: 
	Pesticides
	Organic
	Natural: Pyrethrum, Nicotine, Rotenoids

	
	
	Synthetic: DDT, Aldrin, Dieldrin, Gammexane, Pentachloro, Phenol, Malathion, Parathion, Naled, Gardona, Diazinen, Hexachlorocyclohexene etc.

	
	Inorganic: S, As, Cu, Zn, Hg, etc

	Source: Khudesia, VP, 1998, Water Pollution, p 267


1.1 OBSOLETE PESTICIDES WORLDWIDE: 

Half a million tons of expired, spoiled, prohibited and unwanted obsolete pesticides are in storage world-wide according to estimates by UN international Food and Agriculture Organization (FAO). The pesticides are inadequately stored: in leaking containers, torn packages, burst gas-toxic waste of the worst kind. This waste containers the environment, destroys livestock, poisons valuable drinking water and soil and transforms foodstuff into hazardous health dangers.
Ten large transnational chemical manufacturers – who control over eighty percent of the world market, are largely responsible for the production an export of the toxins. Their headquarters are in the healthy industrial countries, in which many of the so-called persistent organic pollutants(POPs) have already been banned or are no longer used, due t their hazardous nature.

The subject has taken on a new sense of urgency at the start of the third millennium. In my 2001 seventy states signed a world-wide convention (the Stockholm Convention) which stated that a global ban should be placed on the twelve most dangerous persistent toxic chemicals (the dirty Dozen). The convention also called for the elimination of existing socks. Among the Dirty Dozen are nine pesticides (Aldrin, Chloroden, DDT, Dieldrin, Endrin, Heptachlor, Mirex, and Toxaphene).

The manufacturers of today’s residual waste are the same companies who propagated the pesticides in the past as wonder weapons in the fight against world food poverty. The promises that were made have not been fulfilled. In fact the utilization of pesticides and artificial fertilizer has destroyed the natural fertility to the soil. Farmers need to implement increasingly expensive chemicals in order to sustain the same level of yields. While industrial farming proves to be a lucrative business for the large companies, it is destroying the natural resources on which our nutrition is based: biodiversity, healthy soil and clean water (Source: Press Release, Greenpeace, May 2001).

1.2 OBSOLETE PESTICIDES IN NEPAL:

The government of Nepal in the last 40 years has periodically received sizable donations of pesticides from international sources as a measure to increase food production and combat insect-vectored human diseases. From 1967, the Government served as the central purchasing agent of the country, as until recently, only a few retail pesticide shops existed. Throughout those years, it became the government’s policy to promote the use of pesticides.
For various reasons, large tonnages of these pesticide acquisitions were not used in a timely manner and have since accumulated in government warehouses scattered throughout the country. Due to lack of technical know-how, funding, environmental impact assessment, and social acceptance, the safe disposal of this stock of pesticides still awaits solutions that are environmentally safe and acceptable to the community at large (Source: SEA Consultants, Inc., Feb 1998, Implementation of the Pesticides Regulatory framework, p 33).
At present, 74 tons of expired pesticides, the majority of which are banned, are in storage in Nepal. Some of them, for example organic mercuric-chloride (Agallol 3, ceresin), manufactured by BAYER AG have been prohibited in the US and Canada since 1977, and in Europe (EU) since 1988. Other pesticides, such as Deldrin (Shell) have long been obsolete. Their prohibition has been exercised for some time in a number of countries and the Stockholm Convention has now called for a global ban. The convention has also called for the elimination stocks of all existing and remaining residual waste. 

The majority of toxins were brought to Nepal “over 25 years ago” by western companies in the form of aid packages, partly as charity and partly bought by the central government of Nepal. In many countries, the toxins were no longer put to use and were forgotten after the hazards became known and after they had been banned in the west. Yet they still exist-boxes are rotting, packaging is tearing, containers are rusting away, particles are becoming airborne, liquids are leaking out and gases are escaping, thus creating an environmental time-bomb.
The problem was recognized in 1990 in Nepal. the amount of expired pesticides was estimated are 150 tons, however despite the date pf expiry being reached, 39 tons were used n farming , 75 tons were sprayed without planning, or buried. In total 114 tons. This action was supported by the Asian Development Bank (ADB), which had previously played a role in the importation. 

The remaining toxic waste piles, which have since grown to 74 tons, were mainly concentrated in two sores and inadequately secured: Nepalgunj (about 20 tons), Amleshgunj (about 50 tons). In Khumaltar, on the southern outskirts of Kathmandu (15, 00,000 inhabitants), approximately five tons are being stored unsafely. This was documented and published by Greenpeace (toxic Lagacies: Poisoned Future-Persistent Organic Pollutants in Asia) in November 1998 yet the situation has remained unchanged.
Table 2: Pesticide Residual Waste in Nepal in State Agricultural Administrative Institutions (in tons, status: May 2001)

	 Site number (location)
	Organic phosphates
	Organochlorines
	Organomurcry
	Methyl Bromide
	Total

	1.Amlekhgunj
	8.1
	35.4
	7.4
	-
	50.9

	2. Nepalgunj
	12.93
	1.54
	-
	-
	14.47

	3. Khumaltar
	3.88
	0.16
	0.73
	-
	4.76

	4.Cotton Development Board
	3.71
	-
	-
	-
	3.71

	Subtotal
	28.62
	37.01
	8.13
	-
	73.85

	
	
	
	
	
	

	3. Khumaltar
	
	
	
	21 cylinders
	

	Kathmandu*
	
	
	
	22 cylinders
	

	Total
	
	
	
	43 cylinders
	


* Exact location not known
In addition to toxic waste already registered with FAO (see above) there are a total of 43 heavy gas cylinders containing Methyl Bromide, which is very toxic for humans and has a severely damaging effect on the ozone layer. These are under government supervision. The cylinders were discovered in Khumaltar and were manufactured by the germen company Linde spezialgase AG, and delivered by Union carbide, USA. The cylinders are more than 20 years old and need to be security checked before decisions can be made concerning their suitability for transportation and further industrial use. A cautious estimate has placed the content at 70 liters of Methyl bromide per canister.
The manufacturers like BAYER have so far refused to help with the disposal. International aid organization such as NORAD (Norway), the Dutch and German governments have not yet responded to government requests. At the end of July 2001, a small team from Greenpeace landed in Kathmandu, equipped with protective clothing and packaging material. After initial hesitation, the Nepalese authorities allowed the environmental activists access to the warehouse in Khumaltar in Kathmandu. Latter a formal request was made by Greenpeace for support and the training of a local work force to retrieve the toxic waste. After an initial inspection, obsolete waste from the following companies or more specifically from the following OECD countries was discovered.

Table 3: Products of Pesticide Company found in Nepal 
	Pesticide producing company
	Country

	Sumitomo
	Japan

	Shell
	Netherlands

	Sandoz, Ciba Geigy (both now Novartis)
	Switzerland

	Union Carbide(Dow), Cynamid, Du Pont, Monsanto
	USA

	Bayer AG, Hoechst, Degesch, Urania-Spiess, Linde
	Germany

	Rhone Poulenc ( now Bayer)
	France


2. CONDITION OF WARE HOUSE: 
2.1 KHUMALTAR WAREHOUSE: 

The warehouse which stores the highly-toxic obsolete waste is kind of garage. In the large room the walls are lined with unstable, rusty shelving filled with hundreds of tins, bottles, bags, and canisters, several of which are in a pitiful state. Numerous steel canisters are so rusty that they fall apart when lifted. Several canisters are completely destroyed. Their contents have poured out over the shelves and onto the floor. Several square meters are covered with centimeters thick layers of dust. Towards the center of the room. Three rows of wooden crates (30x20x20 cm) have been stacked in four to five layers and are the similarity filled with smaller containers. 

Several paper sacks are filled with sawdust which has obviously been used in an attempt to bind the leaked fluids. Mummified corpses of rats and dead cockroaches can be can be found between the crates. The contents are most probably organochlorine pesticides. In addition there are a dozen bags containing pesticides (Marlate 50 percent DDT). The warehouse administration has estimated the total amount of obsolete pesticides to be 4.7 tons which does not include contaminated material. The warehouse belongs to the Entomology Department of National Agricultural Research Council (NARC). 
2.2 PESTICIDES STORED IN AMLEKHGUNJ:
Steel drum was used to store the pesticides in the Amlekhgunj warehouse but was not lined with plastic nor was the pesticide containers placed in multi-walled bags as instructed. Solid pesticides were mostly stored in the woven fiber 50kg sacks lined with plastic. As a result, Amlekhunj is faced with a situation that places human safety at great risk as pesticide liquid, in particular which is highly corrosive, is free flowing in the unlined steel drums. The corrosion was exacerbated by not having used pallets as the floors have been wet due to leaks in the roof as well as been blown in through the open windows. The life of the drums now has been greatly shortened and the pesticide can not be safely moved in its present condition (Source: SEA Consultants, Inc., Feb 1998, Implementation of the Pesticides Regulatory framework, p 24.).
2.3 PESTICIDE STORED IN NEPALGUNJ:
The cotton Development Board (two warehouses) and the AIC zonal warehouse in Nepalgunj were of this condition as was the Nepal Agricultural Research Council (NARC), Entomology Division warehouse. There are some 12 large pressurized tanks of outdated (more than 15 years old) methyl bromide fumigant in the Plant Pathology Division of NARC (Source: SEA Consultants, Inc., Feb 1998, Implementation of the Pesticides Regulatory framework, p 25). 
3. EFFECT OF PESTICIDE RESIDUE ON ENVIRONMENT:
Since last 60 years pesticides are transmitted through water, air, and soil in t environment. It has been seen that through air pesticides residues deposit on crops. Pesticides also find way into over ground water bodies thus affect aquatic life and pollute water for a long time or for ever. Poultry and vegetables also get affected pesticide through air. Domestic animals like cows, pigs, pets etc and human beings ingest the remains pesticides through fodder and food respectively.
Experimental results have shown that eggs, milks, curd, ghee, meat products etc, are all affected by products of pesticides and ultimately affect that through soil grains of wheat, rice, maize, millets etc. and vegetables like potato, tomato, onion, cauliflower etc, also contain same quantities of pesticides. These pesticides cause impairment of human tissues, failure in the functioning of liver, kidney, intestinal and gonads. The DDT in body fat of human beings in different countries is given in table below.

Table 4: Presence of Insecticides in Vegetables, milk, eggs ad Cereals
	No.
	Material
	% sample with insecticide residues
	Insecticides detected and range ppm
	% with residues above US tolerance level

	1 
	Vegetables
	70
	DDT 0.2
	25

	
	
	
	Eldrin 2.0
	

	
	
	
	Lindane 2.0
	

	
	
	
	Aldrin 0.4 -2.0
	

	
	
	
	Heptachlor 2.0
	

	
	
	
	Chlorodane 2.0
	

	2
	Milk
	80
	DDT 0.25 -0.5
	80

	
	
	
	DDT 0-0.2
	

	3
	Eggs
	60
	Lindane 0.0-0.4
	60

	4
	Cereals
	38
	DDT 0.25-1.0
	38

	
	
	
	BHC trace
	

	
	
	
	Lindane 0-0.4
	

	
	
	
	Endrin 1.0
	

	Source: Khudesia, VP, 1998, Water Pollution, p 295



Table 5: Pesticide Contaminated Food samples: 
	Commodity
	No. of samples tested
	No. of sample found contaminated
	Pesticides detected

	Cereals
	80
	58
	DDT,BHC

	Rice
	4
	4
	DDT

	Wheat grains
	659
	190
	DDT, BHC

	
	
	
	Malathion

	Wheat flour
	2
	2
	DDT

	Pulses
	32
	16
	DDT,BHC

	Vegetables
	728
	514
	DDT,BHC, endrin,
Aldrin, chlordane, and heptachlor

	Grapes
	43
	36
	Parathion, methyl parathion and malathion

	Eggs
	22
	14
	BHC, DDT

	Butter
	4
	4
	DDT

	Milk
	14
	11
	DDT, endrin

	Fat of buffaloes, goat and cows
	64
	61
	DDT

	Mutton and Beaf 
	15
	3
	DDT , endrin

	Guava
	3
	1
	DDT

	Oil seeds and oils
	30
	28
	DDT

	Source: Khudesia, VP, 1998, Water Pollution, p 296



Table 6: DDT in body fat of human being in different countries

	
Country
	Total DDT (ppm)
	Percent DDT in 
total DDT

	Australia
	1.8
	56

	Czechoslovakia
	9.6
	43

	Canada
	4.9
	67

	Denmark
	3.3
	82

	England
	3.3
	67

	France
	5.2
	67

	Hungary
	12.4
	48

	Israel
	19.2
	56

	India
	12.8 to 31
	37

	West Germany
	2.3
	57

	Source: Khudesia, VP, 1998, Water Pollution, p 296


3.1 BIOACCUMULATION AND BIOMAGNIFICATIONS:
Body cells have mechanism for bioaccumulation, the selective absorption and storage of a great variety of molecules. This allows them to accumulate nutrients and essential minerals, but at the same time, they also may absorb and store harmful substances through these same mechanisms. Toxins that are rather diluting in the environment can reach dangerous levels inside cells and tissues through this process of bioaccumulation.
The effects of toxins also are magnified in the environment through food webs. Biomagnifications occurs when the toxic burden of a large umber of organisms at lower trophic level is accumulated and concentrated by a predator in a higher trophic level. Phytoplankton and bacteria in aquatic ecosystems, for instance, take up heavy metals or toxic organic molecules from water or sediments. There predators-zooplankton and small fish-collect and retain the toxins from many prey organisms, building up higher concentrations of toxins. The top carnivores n the food chain-game fish, fish eating birds, and human – can accumulate such high toxin levels that they suffer adverse health effects. One of the first known examples of bioaccumulation and biomagnifications was DDT, which accumulated through food chains so that by the 1960s it was shown to be interfering with reproduction of peregrine falcons, brown pelicans, and other predatory birds at the top of their food chains. 

[image: image1]
Figure 1: Bioaccumulation and biomagnifications
Organisms lower in the food chain take up and store toxins from the environment. They are eaten up and store toxins from the environment. They are eaten by larger predators, which are eaten, in turn, by even larger predators. The highest members of the food chain can accumulate very high levels of the toxin (Source:  Cunningham & Saigo, 1999, Environmental Science, p 193-94)           
3.2 HUMAN HEALTH PROBLEM: 
Pesticide effects on human health can be divided into two categories: (1) short-term effects, including acute poisoning and illness caused by relatively high doses and accidental exposures, and (2) long-term effects suspected to include cancer, birth defects, and immunological problems. Parkinson’s disease (abnormal of nervous system caused by degeneration of an area of brain) and other chronic degenerative disease. Pesticide probably affect far more people than tragic but localized accidents such as the deaths of some 2500 people and injury to tens of thousands more in the explosion of a Union Carbide pesticide-manufacturing plant in Bhopal, India, in December 3, 1984( Id , p 258).
The WHO estimates that some 1 million people suffer acute pesticide poisoning and at least 20,000 die each year. At least two-thirds of this illness and death results from occupational exposures in developing countries where people use pesticides without proper warnings or protective clothing (Id, p 258).
In the United State, about 300,000 farm workers suffer each year from pesticide-related illness. About 10 percent of those poisoning are acute and about twenty-five workers die every year. Every year about 20,000 Americans- mostly children-get sick from unsafe storage or home misuse of pesticides. Home owners tend to adopt a “scorched earth” policy toward all bugs, spiders, ants, and weeds, blasting lawns and home interiors with five to ten times as much pesticide per unit area as farmers use on their fields ( Id, p 258).
Human beings are also affected by the pesticide use. It is quite clear that people everywhere in the world have accumulated many of these same toxic chemicals in their bodies. Women who eat lots of fish from contaminated waters have been shown to have babies with elevated rates of mental, developmental, and behavioral disorders. Studies of women with estrogen-sensitive breast and normal levels of pesticides such as DDE in their tissues. Sperm counts in men appear to have decreased by about 50 percent over the past fifty year, while testicular and prostate cancers have increased dramatically during that same time (Source:  Cunningham & Saigo, 1999, Environmental Science, p 257)           

.                                                                                           
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Figure 2: Biomagnifications: DDT concentration has increased 7 million times
4. NO NEW POPs:
The POPs convention requires all countries with a regulatory regime for pesticides and industrial chemicals to “regulate with the aim of preventing the production and use of new chemicals" which exhibit the dangerous properties of POPs. In short, "No New POPs" should be deliberately introduced (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 5).

Hundreds of chemicals are released into the global marketplace every year without adequate testing. Attempting to stem the ongoing chemicals contamination of the human body and environment by banning a few is a helpful but by no means the answer to the whole problems. Before we can begin undoing the mistakes of the past, it is imperative that we close the tap and prevent the release of any new chemical that cannot be proven to be harmless (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 5). 

Elimination is the goal for all known and new POP chemicals. However, to wean the industry and society from their perceived dependence on these deadly chemicals, the convention lays down a rough roadmap (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 5).
Table 7: Lists of POPs chemicals and action required to solve their problems
	Name of POP Chemical
	Action Required
	Comments

	Pesticides

	Pesticides(Aldrin,Dieldrin,Mirex,
Hexachlorobenzene, Chlordane,

Heptachlor, Toxaphene)


	Prohibit and/or take measures to stop production, use, import and export
	Subject to time-bound country specific exemptions for a specified use

	DDT
	Restrict the production and use
	Country-specified exemptions for specified use upon demonstrations of ability to regulate usage, and initiatives to seek and implement alternatives

	Industrial Chemicals

	Polychlorinated Biphenyls

(Intentionally manufactured for use as transformer oil and other applications)
	Prohibit and/or take measures to stop production, use, import and export
	Subject to time-bound country-specific exemptions for a specified use

	By- product POPs

	POP chemicals released as by product of industrial activities (Dioxins, Furans, PCBs, HCB)
	All human-made release should be continually reduced with the aim of elimination where feasible.

Substitution Principle dictates that the modification or substitution of products, material and processes should be integral to the efforts to eliminate releases of POP chemicals
	Developing countries have qualified the provision as subject to availability of technical and financial assistance

	Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001,Toxic Free Future, Time to Act !, Greenpeace, p 6


4.1 INDUSTRY MUST CHANGE:
The" No New POPs" requirement tells the chemical industry that they can no longer use the world as a large-scale laboratory. In the interests of a healthy living environment, the POPs treaty requires the industry to stop producing and releasing persistent toxic chemicals.

Very specifically, the convention opens the door to end established problems such as PVC, chlorinated solvents, chlorine bleaching, chlorinated pesticide manufacturing and incinerators. These materials and processes are inextricably linked to the generation and release of the most poisonous chemicals known to science.

POPs are persistence nature, fat-loving chemicals, long-range transportation/movement, toxicity even at very low concentration; transgenerational poisons (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 6-7).
5. POPs: A GLOBAL MENACE:
POPs are widespread pollutants that do not respect national boundaries. They contaminate sites close to where they are released in the environment from industry and agriculture but also can be transported for thousands of kilometers on air currents. POPs now represents a global contamination problem. Even low concentrations of POPs in the environment can lead to high levels in the tissues of animals and birds and the human food chain has become contaminated.
Based on the limited data available, several disturbing situations are evident:

· POPs contaminate mother’s milk globally
· POPs-related wildlife deaths and disorders have been reported world-wide

· Fish populations, particularly predatory fish, can carry high levels of POPs

· Meat and dairy products can carry significant level of POPs 

· Investment in technologies and products that release POPs continues despite above evidence such as donation and foreign fund for incinerator technology. (id, p 11)
5.1 EFFECTS ON WILDLIFE AND HUMAN HEALTH ASSOCIATED WITH POPS EXPOSURE:
[image: image3.wmf] 
(Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 8).
5.2 WOMAN AND POPs:
An emerging understanding of the way POPs function indicates that they may have a role in the rising incidence of female health disorders, including cancers and gross abnormalities related to the reproductive system.

Over the past 50 years, woman in industrialized countries have been experiencing more reproductive problems.

· Girls are reaching puberty earlier.

· The incidence of endometriosis is increasing and it is occurring at an earlier age.

· The incidence of breast cancer is increasing.

· A shorter period of lactation.

Scientific research indicates that POPs may increase the risk of these conditions. For instance

5.2.1 Shortened Duration of Lactation:
Declines in the duration of lactation have been reported throughout the world. This represents a serious public health concern because of the associated implication for increased infant illness and death, especially in less industrialized countries.

Research in areas where environmental levels of DDE are comparatively high has shown that higher DDE levels in woman were linked to shorter periods of lactation. This was mainly caused by insufficient milk production to allow continuation of breast-feeding. Researcher thinks that DDE could be inhibiting lactation because of its oestrogen-like effects and may therefore be contributing to lactation failure throughout the world (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001,Toxic Free Future, Time to Act !, Greenpeace, p12).

5.2.2 Endometriosis:
Endometriosis is a disease that is estimated to affect as many as one in ten US woman of reproductive age. It is a condition that is associated with chronic pain and infertility and may be caused by some alteration of the immune system.

PCBs and dioxin can increase both the prevalence and severity of endometriosis in monkey. The effect of dioxin occurred at levels, which are less than 10-fold greater than current levels in people's bodies in industrialized countries. Research suggests that PCBs and Dioxins could increase the risk of endometriosis in woman, although human evidence is currently limited.

Certain POPs are also on the "suspects" list for possible increasing the risk of getting breast cancer.

For years, the industry has downplayed the extent of harm caused by the trespass of poisonous chemicals into our bodies by couching it in language that suggested that the damage is within the realm of “acceptable risk."

It is precisely this misplaced notion of "acceptable risk" that is sought to be changed by the POPs convention. POPs chemicals, by their very nature, pose an unmanageable threat and have to be eliminated (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 12-13).

5.3 MEN AND POPs:
Scientists have observed a disturbing trend over the past 50 years in some countries which shows that sperm counts and sperm quality are declining. At the same time, incidence of other male reproductive disorders has also increased. Testicular cancer has increased worldwide, by as much as 4- fold in some areas, and is now the most common form of cancer in men in some countries. In addition, the incidence of testicular maldecent (undescended testicles), and the incidence of boys born with urethral abnormalities appear to have increased in some countries.

The increased incidence of these conditions in men has occurred simultaneously with the enormous rise in production and releases in POPs into the environment. It has been proposed that chemicals that disrupt the body's hormone system, including many POPs, could be partly or even wholly to blame for this increase in male reproductive disorders.

Evidence for the possible involvement of POPs in these conditions is based on scientific research in laboratory animals and humans. It is thought that all of the above male reproductive disorders probably have their origins during foetal development in the womb and possibly also during childhood. Exposure to increased levels of oestrogen during development in human, animals leads to such reproductive abnormalities. It is therefore likely that exposure to man made POPs chemicals which mimic oestrogen, or other POPs such as dioxins which could have similar effects through disruption of other hormones, could have the effect of increasing male reproductive disorders over the past 50 years.

Although these male reproductive disorders probably originate during the early stages of life, most do not become evident until adulthood. In other words, the increases in health disorders today are results of POPs exposure 20 to 40 years ago. We will not know the impacts of today's environmental levels of POPs on male reproductive health for another 20 to 40 years (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 13).

5.4 WORKERS AND POPs:
The current environmental load of POPs is primarily a result of their release into the environment from worldwide production, use and disposal. In this one sided war waged by synthetic chemicals against life; workers are first in the line of fire.

Over the past 50 years or so, workers from many different lines of employment have been exposed to POPs in countries all over the world. In more recent years, while more stringent safety regulations and banning of POPs chemicals in industrialized countries would have reduced exposure in the workplace, this is not always the case in less industrialized countries. Caught between an unfair choice of death by poisons and a life in poverty, workers in poorer nations choose to remain silent about poisons in the workplace.

Factory workers involved in producing POPs-containing pesticides and chemicals; the farmers, planters, harvesters and food-processors using the pesticides; the thousands of children in Asia, Africa and South America who rummage through burning mounds of garbage to salvage the still-usable discards of 21st century consumers- these are the people who end up as the faceless victims of localized POPs pollution. The rag picker children making an existence from garbage heaps are potentially exposed to dioxin, PCBs and HCB released during burning of the waste heaps and to containers of discarded pesticides and solvents containing POPs. 

A group of workers handling pesticides such as DDT were found to have decreased fertility when compared to a less exposed group, according to a 1991 study published in the journal Environment Research. There was also a significant increase in stillbirths, short-lived babies and congenital defects in children born to these men.

Clear evidence exists that pesticide sprayers suffer elevated exposure to the chemicals they work with. For instance, research on workers in Mexico who sprayed DDT against diseases such as malaria showed they had 6-fold greater concentrations in their tissues than the general population from the area. Similarly, levels of HCH were elevated in workers who sprayed this chemical against vector borne diseases in Brazil.

In most cases, where occupational exposure has been observed or is likely to occur, the workers are unaware of the nature of the poisons they deal with. Again, the spectre of job-less has been used effectively to stem any effort to meaningfully implement the 'Right to know' and ensure hazard-free work conditions.

In industrialized countries exposure of workers to certain POPs no doubt continues today in some lines of employment. For instance, studies have shown elevated levels of dioxins in the blood of incinerator workers. Workers at plants manufacturing PVC could potentially be exposed to dioxins and PCBs from production processes. 

Research on health impacts of occupational exposure to POPs in industrialized countries is not extensive but does provide some evidence of adverse effects associated with exposure to dioxins and other POPs in the workplace. In industrializing nations, research on workers is even more limited. This is despite the fact that the industrializing economies of Asia have substantial installations of POPs-generating technologies. The rapidly industrializing economies of China, Southeast Asia and South Asia are rushing headlong with investments in new industries, many of which, like incinerators and PVC factories, have the potential to release POPs (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 14-15).
5.5 POISONING OUR CHILDREN:
The young are exposed to POPs in the following ways:

· In the womb: It is almost certain that every pregnant woman in the world has POPs in her body that is transferred to the foetus in the womb. POPs pass from the mother's body directly to the foetus through the placenta. The magnitude of this exposure depends on the level of contamination in the mother's body.

· As a nursing infant: POPs chemicals that circulate in a woman's body can pass to her nursing infant in her breast milk. Many different POPs have been identified as contaminants of human breast milk. The US EPA has estimated that an infant that is breast-fed for one year will receive 4-12 percent of its total lifetime exposure to dioxin.

· As a child: The greatest exposure to POPs for children, like adults, is through the unavoidable route of eating food. POPs are found everywhere in the outdoor and indoors environment and exposure is also possible through skin contact with Pops-contaminated materials, breathing and intake by mouth. Children are potentially exposed to other toxic chemicals such as phthalate plasticisers from sucking and chewing toys made from soft PVC and playing on PVC floors. Other exposure in the home may come from household dusts that have recently been found to contain brominated flame- retardants and organotins (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 16).
5.5.1 Foetal Exposure:
For infants and children born over the last six decades, exposure to synthetic poisons like POPs began at conception. The placenta, which connects the developing foetus in the womb to its mother, does not act like a barrier to protect the foetus from POPs chemicals circulating in the mother's body. Consequently, the foetus is exposed to POPs during its development in the womb. This is of immense concern because the foetal is the most sensitive life stage to POPs. Effect that occurs during foetal development can lead to irreversible, permanent health impacts after birth. Not only is the foetus more sensitive than other life stages, it is also the most vulnerable. This is because mechanisms, which provide some protection against toxic chemicals in the adult, are not fully developed in the foetus (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 16).
5.5.2 Breast Feeding:
It is great concern that a cocktail of synthetic chemicals poisons toady contaminates mother's milk, which is a baby's first feed. In fact, a mother can significantly reduce her body- burden of POPs by breast-feeding by which she passes on a portion of the accumulated POPs in her body to her infant. Consequently, POPs, which have accumulated in a woman's body during her whole lifetime, decrease in the mother's body as they pass into her breast milk, and subsequently to her nursing infant. One study estimated that a woman reduces her body levels of certain PCBs and dioxins by over 50 percent by breast-feeding for 6 month.

Before going any further, it is very important to note that health experts suggest that the benefits of breastfeeding outweigh the negative effects of exposure to POPs chemicals. But this should be no reason for complacency. The right of mother to breastfeed and the right of infants to be breastfed must not be jeopardized.

The amount of POPs a child gets through breast milk depends on the level of POPs contamination, which has accumulated in the mother's body during her lifetime. Mothers who have been exposed to high levels of POPs from their diet or from living in a contaminated area pass higher qualities of POPs to their nursing infants. For instance:

· Research has shown particularly high levels of some POPs are present in breast milk of Inuit woman from Arctic Quebec in Canada. The high levels are attributed to the seafood-rich diet of the indigenous people of the Arctic. Inuit mothers had levels of PCBs of seven or more times greater in their breast milk than woman from southern Quebec, while concentration of DDE, HCB and dieldrin were on average 4 times higher in Inuit woman.

· DDT has been used in recent years or is still being used in some tropical South Asian and South American countries and this is reflected in higher levels of DDT in human milk from these countries.

The denial of a healthy feed to our babies is perhaps the most shocking violation of the right to life perpetrated by the chemical industry. It is therefore of utmost importance to take steps to arrest any further environmental releases of POPs by individuals, governments or industry (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 16-17).

6. POPs IN FOOD:
The main exposure route to POPs is though the consumption of food. Most of the 12 POPs listed by UNEP are widespread pollutants that are found in foodstuffs from all over the world.

POPs are soluble in fats (lipophilic) and consequently the highest levels are usually found in fatty foods such as meat, fish and dairy products although POPs can also be found in vegetables, fruit and cereals. Levels in fish and fish oils taken from POPs contaminated waters can be particularly high.

Most studies on POPs contamination in food have been undertaken in industrialized countries. Data for less industrialized countries is generally more limited, especially for Africa. Research shows that notably high levels of POPs in foodstuffs are found in a diverse range of countries. For instance:

· For marine fish, fatty fish from the Baltic Sea around the southeast coast of Sweden is highly contaminated with certain POPs, notably PCBs and DDTs. Dietary intake of this fish has been found to result is significantly higher levels of such POPs in the blood of consumers.

· For freshwater fish, studies show that fish tested from rivers in some countries exceed limits recommended for certain POPs by the World Health Organization /Food and Agricultural Organization including Spain, Australia, Canada and Taiwan. 

· The people of Faroe Islands, who consume pilot whale meat and blubber, are estimated to have high exposure to certain POPs chemicals.

· In India, a high proportion of milk samples tested were highly contaminated with DDT and HCH and some exceeded national limits.

Regulatory authorities attempts to protect public health by setting permissible levels of certain POPs, which should not be exceeded in the diet. However, the process used to derive limits contains many uncertainties. There may be no" safe" level of exposure for most POPs and it is unlikely that the regulation are truly protective of human health. Studies in European countries show that limits for dioxins and some PCBs in the diet are currently exceeded in Spain and by some children in the UK. In India, the recommended limit for aldrin and dieldrin in the diet was found to be exceeded.

There have been a number of food- contamination incidents, which have resulted in foodstuffs becoming highly contaminated with POPs. Some incidents occurred due to local sources of pollution such as incinerators. Others have occurred after waste or toxic products have been mixed with food for human or animal’s consumption. For instance:

· Animal feed accidentally contaminated with PCBs and dioxins was distributed to farms across Belgium at the beginning of 1999. This illness in chickens and high levels in their tissues. The EC advised that all chickens and egg products must be removed from sale and restriction were also put on the sale of other meats. The incident had a major economic impact on the Belgium food industry with worldwide exports of food being affected. 

· Use of dioxin-contaminated citrus pulp pellets as animals feed caused high contamination of milk in Germany towards the end of 1997 and the start of 1998. The source of contamination was found to come from dioxin- contaminated lime waste produced as a by-product by Solvay a chemical company in Brazil.  

· Fires involving large quantities of PVC have resulted in contamination of nearby agricultural produce with dioxins. One fire at a metal processing plant in Lingen, Germany, 1996, involved the burning of around 10 tons of PVC. Leafy vegetables and other foodstuffs collected up to 2 km downwind of the fire were severely affected and their consumption had to be restricted.

· Two major POPs food-contamination incidents occurred in which PCBs leaked into cooking oil. One incident in Japan in 1968 affected 1700 people and the other in Taiwan in 1979 affected 2000 people. The intake of PCBs in the oil caused many severe impacts on health. Women who were pregnant at the time gave birth to children with a wide range of health problems (Source: Jayaraman, Nityanand and Yashwant, Shailedra, May 2001, Toxic Free Future, Time to Act!, Greenpeace, p 21-22).

7. DISPOSAL METHOD OF PESTICIDES:
There is no one method that can be safely used for all groups of pesticides awaiting disposal in Nepal. The classes of pesticides are organochlorine insecticides (endrin, chlordane, BHC, lindane, aldrin), organophosphate insecticides (methyl-parathion, malathion), thiocyanate insecticides (isobornyl thiocynoacetate), organo-murcury fungicide seed treatments, dithiocarbamate fungicides containing heavy metals (zinc and manganese) (Dithane M 45 & Z78), bacteriocide (agrimycin), and herbicdes (2, 4-D and atrazine). There is a wide array of formulations from the dominant dusts, liquid emulsifiable concentrates, wettable powders, granules, seed treatments, bait, and fumigate.
7.1 LAND SPREADING:
Not suitable with environment viewpoint. All of the pesticides awaiting disposal were developed and registered to be used on farms and applied to farmland. Land spreading is an extension of that use and allows the natural processes of degradation to breakdown pesticides. Degradation process naturally occurs when farmers applies pesticides to their crops, i.e., radiation from sunlight, heat, humidity, oxidation, and the activity from soil microbes. The pesticides would be diluted during disposal to toxicity levels at fractions below the recommended rates, thus rendering them essentially nontoxic to man, livestock, and wildlife. The suggested dilution rates would be 33% for WHO Class Ia and Ib pesticides and 50% for the others (Source: SEA Consultants, Inc., Feb 1998, Implementation of the Pesticides Regulatory framework, p 27).  
7.2 INCINERATION: 
This technology is not suitable for Nepal due to its economic and environmental affect to the surrounding locality. It is considered as pollution prone technology. It only changes the state of pollution rather than solve it.
7.3 MICROBIAL DEGRADATION: 
This method utilizes naturally occurring bacteria and fungi to decompose chemical wastes in a manner similar to waste water purification, chemical and physical processes would also act to degrade pesticides. It is a relatively inexpensive and permanent method but requires constant management.  One or more concrete-lined reservoirs (the size of a large swimming pool) would be constructed. The concrete would be sealed with several coats of silicon paint. Each reservoir would be filled with alternating layers of gravel and composed soil. 
The method is quite safe as the concrete construction prevents leakage and the reservoir is covered upon rains. It is time consuming (3-4 years to dispose of 36 tons) and the reservoirs need to be fenced off and guarded. In all phases of this disposal operation would be monitored by a locally contracted environmental NGO to ensure quality control and liaise with the local communities. All pesticides except the fungicides containing heavy metals could be disposed of with this method (Source: SEA Consultants, Inc., Feb 1998, Implementation of the Pesticides Regulatory framework, p 29).  

7.4 BURIAL: 
Insecticides, fungicides, and herbicides are not recommended for disposal by burial as they will create a point source of potential environmental contamination. Burial however is appropriate for highly biodegradable materials such as fumigants (e.g., aluminum phosphides) as well as rat poisons (e.g., zinc phosphide). Fumigants will dissipate slowly underground and pose no environmental hazard as they will not enter into the groundwater. The rat poisons should not be exposed above ground but can be buried with little danger of seeping into ground water as they are highly insoluble (Source: SEA Consultants, Inc., Feb 1998, Implementation of the Pesticides Regulatory framework, p 29).  
7.5 EXPORTS TO ANOTHER COUNTRY:
Some pesticide wastes such as the organomercury fungicides may be deemed too hazardous to dispose of safely in Nepal and a donor would be sought to pay for proper retrievement, containment and shipment to the producer country and company which has adequate facilities and would force to accept shipment following the regulation set out in the Basel Convention. Presently, from a formal letter of CropLife International (Previously known as the Global Crop Protection Federation) about their assistance in help and expertise to countries intending to organize the disposal of obsolete pesticides and /or to implement measures to prevent the accumulation of such stocks in the future. But the government authority is not yet respond to it.
7.6 SECURE STORAGE, RETRIEVAL AND CONTAINMENT: 

Secure storage to all kinds of pesticide is essential. However, organomercury fungicides are too toxic to the environment to be land spread and if means to export them are not found then these pesticide wastes would have to be even more securely stored until a disposal solution is found. From the present status of all the warehouses of Nepal, there is immediate need of proper retrieval and containment of pesticide and these should be securely stored to prevent the further environmental threat and public health safety. 
7.7 SECURING THE PESTICIDE STORAGE WAREHOUSE:

Due to the expected delays in disposal operation and present mashed condition arising from the need to carry out EIAs and technical feasibility studies, there will be a need to store the pesticides more safe manner. Previous study also suggests that the structural improvements in the Amleskhgunj warehouse as well as to furnish safety equipment. Proper police guard crew is necessary to protect against theft of the pesticides drums which are highly valued by the locals. All the local people know the warehouse contains pesticides and mothers should make so aware so that she should tell their children to not play around the yard. Some cover their face with a handkerchief as they walk by. 
Proper signboard should be placed with hazard warning and hang in the open place in such a way that, it will be visible to all. Proper lighting and rain shed arrangements should be provided.

7.8 INSPECTION OF PESTICIDE WASTE: 

Periodical inspection (at least twice a year) by the concerning government authority should be made and inform the local villagers about the present condition of the warehouses, pesticide containers etc. so that the public property and life losses could be minimized from the suspected threats.
7.9 MONITORING OF ENVIRONMENTAL QUALITY IN AND AROUND THE WAREHOUSES:  

Periodical monitoring (at least twice a year) in and around environmental quality (air, water and soil) of warehouse should be carried out. The results will be compared from each previous result to find out the present trends of level of contamination to the environment. The impact cases such as faint cases (mostly observed), any particular type of diseases outbreaks in the area will also be surveyed.
8. CONCLUSION: 
Thus looking on the severity of such problems from the decades ago, the government authority should play active role toward solving such problems. Instead of looking several other donor agencies and fund, it is wise to accept CropLife International offer of assistance to solve this toxic problems and help them in back shipment to the producer company. The proper management, inspection and environmental monitoring programs with local level awareness program should be launched in each storage sites of the obsolete pesticide to safe the environment and public health. The obligation of the country towards UN Stockholm Convention and POPs convention should followed by the country through ratifying these conventions and harness the benefit of the global fund in solving such problems of member’s countries. Last but not the least the local peoples live and property should be duly protected from the concerned authority and proper official procedure and delegation should be made to the international level in order to timely solve such massive environmental problem.
Ecological pest management ( biological control) through manipulate one or more natural factors so that crops are protected without upsetting the rest of the ecosystem or jeopardizing environmental and human health should be promoted. 
Regulated management of current pesticide import, use should strictly implemented and preference should be given to least toxic, non persistent pesticides. 
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DDT: Dicloro Diethane Tetrachloride

BHC: Benzene hexachloride

FAO: Food and Agriculture Organization 
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HCB : Hexachlorobenzene
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Suppression of photosynthesis in phytoplankton (the base of the aquatic food chain)


Increased mortality and malformation in young fish


Eggshell thinning and chick deformities in many species of birds


Tumours and lesions in beluga whales


Decreased levels of male hormones in Dall's porpoises


Sterility in harbour and grey seals


Skull abnormalities and other developmental problems in Baltic seals (a kind of fish)


Dysfunction of the immune system in harbour seals


Low sperm counts in men


Developmental effects such as reduced birth weight, reduced head size and poor co-ordination in children


Immune system impairment in Inuit peoples 
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