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A.
INTRODUCTION

 

Rwanda is a landlocked country covering an area of 26336 km2 . The total population is estimated at 8,5 million. After the 1994 civil war, there is now a heavy influx of the people to the urban and rural settlement arcs. About 60 % of the people live in crowded areas posing many sanitary and environmental problems.

According to the social, economic and political indicators, Rwanda ranks among the least developed countries (L.D.C.) in the world.

The country is mainly agricultural on a peasantry level. The few industries operative so far are mainly service, secondary and tertiary ones. We rely on heavy importation of all processed goods, foods, chemicals, drugs, petroleum and machinery.

It lamentable that scientific and technological advancement is low. Hence the knowledge of POPs is lacking, and there is no research so far in this field. However, in the light of this sad background, information, we give a brief report on the government policy on environmental issues, the suspected sources of POPs, the pesticides use, and the status of the problem in the country.

 

B.
GOVERNMENT POLICY

 

For nearly a decade, or so the Rwanda Governments of the day have had positive politics on the concern for clean environment. So far to date, the highest steps the government is taking in this direction are the following:

· Through the environmental department, the government participates in international environmental concerns. The country is a willing signatory to a number of conventions and treaties including the current arrangement to construct a legally binding instrument on POPs.

· The government cherishes the role of other countries worldwide, UNEP, and other local, international and non-governmental organizations concerned with environmental issues.

· The government is organizing an update of National Environmental strategy and a fully-fledged national environmental law consistent with the Internation Environmental laws; This, it is hoped, will be achieved by the end of 1998

With these in place, it is the intention of the government by policy to

 
Develop and operate a comprehensive monitoring network on chemicals;

· Regularly review present air, water and soil quality improvement strategies and formulate new ones, conduct scientific studies on pollution mechanisms and their associated problems;

· Control and decrease emissions from both stationary and ambient sources;

· Implement a licensing and quota control system on import, export and use of POPs and prohibite their production;

· Encourage methods of substitutive use for PCBs and pesticides

· Avoid stock piles

 

 

C.
 POTENTIAL OR IDENTIFIED MAJOR SOURCES OF POPs IN RWANDA
 

Sources
Quantity Released per year
Relative Importance major/minor
Comments if any

Chlorinated Compounds
N/A
Major
Used in water treatment

Heavy Oil Electric Transformers
N/A
Major
Disposal of old ones

Contaminated Obsolete Pesticides
N/A
Major
Buried in landfill (some are banned)

Hige Temperature processes/Arc weldings
N/A

No heavy steel industry or incinerator exsists

Fuel Forest/Grass Fires
N/A
Major
Dry weather

Fuel combustion
N/A
Major
Domestic

Wood combustion
N/A
Major
Domestic

Wastes incinerators 
N/A
Major
Unknown

Industrial processes
N/A
Major
Small scale industries

Iron works
N/A
Major


Traffic emissions

Minor


Wastes Incineration (hazardous, municipal & medical

Minor


Dry cleaning

Major


Hair treatment

Major


Other chemicals

Minor 


N/A: not available

 

 

D.
PROBLEMS
The POPs related problems are worsened by lack of inventory of the following:

 
POPs releases and risk assessment;

 
PCBs-containing equipment, metal or plastic empty drums, tins;

 
Potential sources of dioxins and furans

 
Unwanted POPs, Pesticides stock piles as well as the lack of:

 
Internationally approved Technologies for POPs disposal

 

E.
THE BANNED PESTICIDES
The following are banned pesticides of which continued import and use in Rwanda cannot be totally ruled out: Aldrin, DDT, Dieldrin, EDB (1,2 Dibromoethane), Fluoroacetamine, ACH Gamma (Lindane), Chlorodimeforme.

 

F.
CONCLUSION

In view of the increasing POPs related problems, the Rwanda government has decided to tackle the management of those chemicals, from a single "strengthening of National Capabilities and Capacities-oriented" policy framework (e.g. public awareness raising, research, participatory involvement in international chemical managemnet programmes). 
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1. INTRODUCTION

The need to continually enhance the performance of agricultural activity, by increasing both production and productivity has often lead to the use of a variety of chemical substances.  In fact, these different substances, owing to their composition and physico-chemical characteristics can present a real danger to man and the environment.  This applies to the persistent organic pollutants (POPs) which were used in Senegal some years ago. 

It is the reason for which the Environment Directorate of Senegal, with the support of UNEP Chemicals, undertook to carry out activities in the areas where POPs were likely to be used with a view to:

- register the main users

- identify the POPs being used and their current stocks 

- register any POPs imports, if it occurs.

The different data obtained will serve to prepare and develop a regional or sub-regional plan in the western part of Africa in order to confront the dangers resulting from the use and storage of POPs.

2.
DEFINITION-CLASSIFICATION OF POPS

POPs have a very stable chemical composition and are used as pesticides or as industrial products.  They may also be the result of combustion of by-products in industrial processes.  They are very dangerous for the health of the population and to the environment.

At the international level 12 POPs are warrant meticulous management.  These are:

A. Pesticides

1. Aldrin

2. Chlordane

3. DDT

4. Dieldrin

5. Endrin

6. Heptachlor

7. Mirex

8. Toxaphene

B. Industrial chemicals

9. Hexachlorobenzene

10. PCB

C. Involuntary by-products

11. Dioxins

12. Furans

3. Use of POPs in Senegal

3.1  Pesticide importers

3.1.1 Institutions

Many institutions in Senegal, such as SENCHIM, SPIA, VALDAFRIQUE, LABO CANONNE, and SOCHIM import and manufacture pesticides.  Imports originate in Belgium, Brazil, China, France, Germany and the Ivory Coast.

However, the actual stocks of POPs registered in the field have been obtained by:

· the Plant Protection Directorate (La direction de la protéction des végétaux - DPV), with the help of a donation by the Japanese Government; and 

· the Senegalese Sugar Company (La Compagnie Sucrière Sénégalaise - CSS) by direct importation for over 10 years.

3.1.2 Types of pesticide imports

The pesticides imported by the above-mentioned institutions cover a large variety of chemical substances among which there are no POPs.  The current stocks of POPs are made up essentially of obsolete pesticides such as dieldrin and endrin.  It is necessary to note the existence of an important stock of pesticides at Toubacouta (Kaolack region).  They were used in the context of a previous Chinese rice agricultural project.  According to a study made by the United Nations Food and Agriculture Organization, of the stocks of POPs in existence in 1995, the stocks at Toubacouta were as shown in Table 1.

Table 1. Stocks at Toubacouta

Active Ingredient
Formul-ation
Container
Size of unit
Number of Units
Total quantity
Colour of containers
Condition of containers

Metiran + Maneb
Red powder
Packets
5 kg
4
20 kg
Re-conditioned in plastic bags
Deplorable

Kasuga – mycene



Boxes
10 kg
3
30 kg

Deteriorated

Kasuga – mycene
EC liquid
Glass bottles

in crates
1 litre
40
40 litres

Deplorable



Blasticidine (benzylamino benzen-sulfonate)
Powder
Cardboard packets
300 g/ packet

12 kg/ box
2
24 kg

deteriorated


3.1.3
Status of pesticide imports

The report on the evaluation of national capacities to manage chemical substances (Environment Directorate/United Nations Training and Research Centre, April 1997) shows that approximately 2500 tonnes of pesticides were imported annually worth 11 thousand million FCFA (African financial community francs) which is approximately 20 million United States dollars.  In cannot be determined with certainty whether there are any POPs in this batch as the tariff codes (customs documents) provide only general information on the nature of the imported pesticides. This code classifies the pesticides in the category of organic chemical substances entering Senegal.  Within this category, substances are grouped according to their function (herbicides, fungicides, insecticides etc.).  Therefore it is difficult to determine the presence of POPs in the importation of chemical substances.

3.2  Registered users

3.2.1 At the industrial institutions level

The CSS factory, which is located at Richard-Toll (380 km from Dakar), has been identified as a potential user of pesticides.  In 1996, assistance was requested from DPV for the destruction of stocks of products.  In July 1998, the CSS took steps at the level of the customs authorities of the North zone in view of customs clearance of obsolete stocks of pesticides (which also included POPs) and of the transfer of these substances to the DPV who would be responsible for elimination.

3.2.2
At the agricultural sector level

· The DPV centralises the substances and assigns them to regional institutions and departments in function of their special needs.

· The Society for the Planning and Exploitation of the Territory of the Senegal River Delta (La société d’aménagement et d’exploitation des terres du Delta du Fleuve Sénégal - SAED) used these substances in the past.  But since 1988, the society does not intervene in the workings of the farmers who themselves choose the products they need.  At the present time, SAED does not have any stocks of obsolete pesticides.

· The joint anti-locust and anti-fowl organization (L’organisation commune de lutte antiacridienne et de lutte antiaviaire - OCLALAV) used pesticides such as dieldrin.  This institution does not exist anymore but it leaves behind a residual stock of pesticides that are POPs.

4. inventory of Stocks of POPs

4.1  Areas studied

The zones indicated here-below were targeted for study in view of the importance of the stocks found there.

· OCLALAV (Dakar)

· Regional inspectorates of the DPV: Dakar, Thiès, Saint Louis and Kaolack

· SAED (Saint Louis)

· CSS (Richard-Toll)

4.2  Present stocks of POPs

Table 2. Present stocks of POPs

Place
Products Stocked
Quantity (in litres)



OCLALAV
Dieldrin
15,000 



DPV regional inspectorate – Thiès
Dieldrin
240



DPV regional inspectorate – Saint Louis
Dieldrin
30,000



CSS – Richard Toll
Endrin 

Dieldrin
60

1,200

Toubacouta – Kaolack region
(see table 1)


It can be seen that the presently known stocks are composed essentially of 2 groups of POPs, dieldrin (46,440 litres) and endrin (60 litres) for a total of 46,500 litres of POPs.

4.3  Storage methods

· At OCLALAV, Dakar, the 15,000 litres of dieldrin are stored in drums and stocked in a reinforced concrete pit.

· At the DPV-Thiès, dieldrin is stored in metal drums.

· At the DPV-Saint Louis, dieldrin is stored in drums in a concrete depot.

· At the CSS, the pollutants are in packages eroded by corrosion.

5. Problems encountered

Ground pollution in Saint Louis

Ground pollution was seen in Saint Louis at the old pesticides storage site.  This led the DPV to construct a warehouse in ferro-concrete to stock the pesticides.  A real danger still exists, however as the old storage sites is neither fenced in nor isolated.  People and livestock continue to pass through the area.

Harmful effects at the Sugar Company in Richard Toll

In this company expired pesticides, including a stock of POPs, are kept in packages eaten away by corrosion. This results in a leakage of products onto the ground of the storage warehouse from which strong odours emanate. The employees are hence exposed to daily irritation from these products.

Harmful effects at Dakar (OCLALAV)

The products that are today buried in the pit had, in the past, caused a disturbance to the neighbourhood due to the dangerous emissions that they provoked.  As a result, and due to many complaints, the environment Directorate and the DPV suggested their disposal in a pit. This disposal is not final and the products will eventually be destroyed.

In spite of all the risks of pollution and the disturbances linked to the storage of POPs, incidents of contamination by these POPs are rare when compared to other types of pesticides.

6. Analysis – Recommendations

6.1  Relative importance of the stocks
This case study has enabled us to determine the actual stocks of POPs in the targeted zones where the pesticides are used the most.  These are the regions of Dakar, Thiès, Saint-Louis and Kaolach.

The study reveals a relatively important stock of POPs, to the order of 46,500 litres, primarily of dieldrin.  This figure can, however, be considered insignificant when compared to the 2,500 tonnes of pesticides imported annually through the official channels.

6.2  Uncertainties linked to the use of POPs
It is natural to consider that POPs continue to invade the rural environment due to the importance of the very dynamic informal network in Senegal, despite the prohibition of their use in the country.  One can cite DDT that continues to be used and to cause accidents.  However investigations do not reveal any stocks of DDT.

As a result of the disengagement of public authorities since the elaboration of the new agricultural policy, farmers have had to face their own responsibilities and have used pesticides to which they had access without knowing either the formulation, use criteria or risks that they present.

To know what pesticides the farmers are using, a simple investigation of the market is not sufficient.  The chemical substances that enter the country are, for the most part reconditioned into smaller quantities.  Their original packaging is often changed. Within the framework of this investigation, it would hence be interesting to include samples of the products with a view to analysing them. 

Training and information activities are indispensable in order to avoid all use of POPs.  It will be necessary to carry out preventive action on the ground and to take the appropriate legal steps (legal texts and their application) to prevent all illegal import of these products.

Finally, in-depth studies could be undertaken to determine with greater precision whether POPs are still used in Senegal and in the sub-region.  Traditional framework institutions such as the DPV, SAED and CSS declare that these products are no longer used, even residual stocks still remain.

6.3  Economic and social importance of a regional study
Senegal is essentially an agricultural nation.  To reach its objective of self-sufficiency in feeding its population, improved agricultural productivity must be ensured.  To do this there is an increased use of chemical substances especially phytosanitary products.

Thus, the zone in the north of the country, given the importance of its hydro-agricultural potential on the one hand, and of the Diama and Manantali dams on the other, will have a supplementary 240,000 hectares of land.  New agricultural and market gardening techniques are being established recommending a massive use of pesticides and other agricultural chemical substances.

This is the reason for which the Senegal River, which has its source in Guinea-Conakry and which is shared by Mali, Mauritania and Senegal, three essentially agricultural nations, is regularly contaminated by pesticides.  In the valley area, the Guiers Lake, which is the primary source of fresh water for Dakar and for some Senegalese villages, is exposed to risk of pollution.

Indeed, due to their transboundary nature the adverse effects of POPs cannot be effectively fought within the limited constraints of a single country.  This situation necessitates a study on the management and elimination of POPs in Senegal and the sub-region.  It would permit the inventorying of all possible sources of contamination by POPs.

In addition, a large project regrouping Mauritania, the Republic of Guinea, Guinea Bissau, Mali, The Gambia, Cape Verde and Senegal may be envisaged to eliminate all danger linked to the presence of these products.

6.4  Project activities

This ambitious project should include the following activities:

· Identify and inventory all present national POPs stocks both at the official and informal level.

· Identify networks of import and local manufacture of these products.  Customs services will be involved in this activity.

· Identify the users and all types of use of these products at the industrial, agricultural and agro-industrial levels.

· Analyse the pesticides used, select them and establish precise directives that would permit a well-advised and rational use of alternatives, taking into account the cost of their import

· Propose alternative solutions for pesticides that do not pose a threat to human health and the environment to enter into the market based on efficiency and cost (customs incentives, taxes etc).

· Establish an appropriate technique of collection, transfer and storage of expired, obsolete pesticides.

· Proceed with the destruction of stocks in the sub-region in compliance with the recommendations of UNEP, or elaborate a certified method to destroy theses stocks.

These different activities will permit a better use of chemical substances at the regional and global level.  They would, in addition, eliminate the dangers resulting from the use and storage of POPs.

List of Persons Contacted

· Balla DIENG
: 
OCLALAV (Dakar)

· Samba SABALY 
: 
Departmental inspector (DPV – Thiès)

· Fallou FAYE
: 
Regional inspector (DPV – Thiès)

-    Amath DIOP
: 
Regional inspector (DPV – Kaolack)

-    TOUPANE
: 
DPV coordination unit (Toubacouta)

· Jean MOREIRA
: 
In charge of studies at SAED (Saint-Louis)

-    Amadou THIAM
: 
In charge of agronomy sector (SAED – St-Louis)

-    Mbargou LO 
: 
Regional inspector (DPV Saint-Louis)

-    Alioune SENE
: 
Agronomy director (CSS – Richard-Toll)

-    Ousmane BOYE
:
DPV (Dakar)

Control of hazardous chemicals in Singapore

by 

Mr. Koh Kim Hock
1. INTRODUCTION

1.1 Industries cannot operate without chemicals. Some chemicals have the potential to seriously endanger life and pollute the environment. Such chemicals have to be carefully managed at all times to prevent any accidental release.

1.2 In Singapore, about 3,000 factories use chemicals in their manufacturing processes. The scale of such factories ranges from small electroplating firms storing a few kilograms of chemicals to large industrial plants with bulk tanks storing thousands of metric tonnes of chemicals. The vibrant manufacturing sector creates the need for large amounts of chemicals to be imported and distributed in Singapore.

1.3 Singapore is an island of about 646 square kilometres in area. The average population density in Singapore is about 4,500 people per square kilometre. Such a high population density makes it imperative for chemicals to be controlled so that public exposure to accidental release is minimised, if not avoided.

1.4 Large parts of Singapore are used as water catchment areas. It is necessary to ensure that chemical storage facilities and transport of chemicals avoid such areas as far as possible. This is to prevent pollution and to protect drinking water sources against contamination.

1.5 The control of hazardous chemicals comes under the purview of the Pollution Control Department (PCD) of the Ministry of the Environment. The hazardous chemicals under control are listed in the Poisons Act and its Rules. These chemicals include those that:

(a) Pose a mass-disaster potential, e.g. chlorine, vinyl chloride monomer and anhydrous ammonia;

(b) Are highly toxic and pollutive, eg. organo-lead compounds, phenol, cyanides and pesticides; or 

(c) Generate wastes which cannot be safely and adequately disposed of, e.g. polychlorinated biphenyls, chlorobenzenes.

1.6 In general, persistent organo-chlorine pesticides, except chlordane are not allowed for local use. This had helped to minimise any release of persistent organic pollutants (POPs) into the environment. Chlordane is permitted only for use in anti-termites soil treatment in areas outside water catchments, and all users are required to comply with stringent conditions to prevent pollution. 

2. STRATEGY OF CONTROL

 

2.1 In Singapore, the strategy adopted to control hazardous chemicals is as follows:-

(a)Avoid the danger as far as possible;

(b)Prevent the danger from occurring; and

(c)Mitigate the impact should an accident occur.

 

2.2 The control programmes based on the above strategy for the control of hazardous chemicals are implemented through the following:

(a) Planning and Building Plan Control
(b) Licensing Control
(c) Monitoring and Enforcement
(d) Education and Training

 

3. PLANNING AND BUILDING PLAN CONTROL

3.1 The potential disaster that can occur from an accident involving a hazardous chemical can be avoided or mitigated through proper planning. In Singapore, land-use zoning produces a clear demarcation of industrial and residential zones.

3.2 All new building development proposals, including installations with bulk storage of hazardous chemicals, have to be vetted by PCD before planning approval for the building is granted. Industries which use or handle large quantities of hazardous chemicals are sited away from residential areas and water catchment areas, and are permitted only in designated industrial zones. In addition, the routes to be used for transportation of bulk quantities of hazardous chemicals are specified to avoid transport through populated areas and water catchments as far as possible. These measures have helped to minimise public exposure to the risks and safeguard our scarce water resources.

3.3 PCD also vets the building plans of all proposed developments to ensure that industries incorporate technical measures into the design of their facilities to prevent and mitigate any accidental releases of hazardous chemicals.

4 LICENSING CONTROL

4.1 The licensing control of hazardous chemicals prevents unauthorised persons from handling such chemicals and ensure proper safeguards are taken at all times in the handling of the chemicals to prevent accidental releases and mitigate any adverse effects if they should occur.

4.2 The licensing controls are implemented under the Poisons Act and the Poisons (Hazardous Substances) Rules. The legislation control the import, export, sale, storage, transportation and use of hazardous chemicals. The hazardous chemicals controlled under the legislation are listed in Annex 1. 

4.3 Under the legislation, a Poisons Licence is required to import, sell or export hazardous chemicals. A Poisons Licence is normally held by wholesalers and distributors of chemicals.

4.4 The legislation also require any person who wishes to buy, store and/or use hazardous chemicals to apply for a Poisons Permit from PCD. A Poisons Permit is normally held by users of the chemicals.

4.5 PCD will issue the Poisons Licence or Permit on condition that :-

The storage location is in a suitable industrial area outside water catchment;

The types and quantities of hazardous chemicals are commensurate with the process or activity carried out by the factory concerned. In every case, the inventory of hazardous chemicals should be kept at a minimum; and

Adequate measures such as containment areas, leak detection and warning devices, proper emergency action plans, neutralising agents, handling gear, absorbent material, etc., are provided to prevent and mitigate any accidental release of the hazardous chemical.

4.6 Poisons Licence and Permit holders are required to keep records of stock movements of hazardous chemicals. They are also required to submit emergency action plan for dealing with any accidental release of the chemicals if large quantities of hazardous chemicals are stored in their premises.

5 LABELLING

5.1 The Poisons (Hazardous Substances) Rules, 1986 also stipulate that containers holding hazardous chemicals must be labelled according to an approved Code of Labelling, such as the Singapore Standard 286.

5.2 The caution label required by the Singapore Standard 286 for containers is similar to the UN class label in the International Maritime Dangerous Goods (IMDG) Code. The labelling required for the various classes of hazardous chemicals is shown in Annex 2.

6 TRANSPORTATION

6.1 The transportation of any hazardous chemical in an amount exceeding a quantity prescribed in The Poisons (Hazardous Substances) Rules 1986 requires a written approval from PCD. Only Poisons Licence or Permit holders may apply for such Transport Approval.

6.2 A Transport Approval is given subject to the following conditions :-

The containers conveying hazardous chemicals must be designed, constructed and tested in accordance with an acceptable Code of Practice;

Drivers of the vehicles or tankers carrying hazardous chemicals must have attended a training course on Handling and Transportation of Dangerous Substances;

The routes used must be approved; (only routes shown in Annex 3 may be used.)

The transportation is restricted to the hours of 9.00am to 5.00pm; and

An adequate emergency action plan must be put up to deal with any accidental release of the hazardous chemical.

6.3 The Codes of Practice accepted by PCD are recognised international standards, such as the European Agreement concerning the International Carriage of Dangerous Goods by Road (ADR), the United Nations Recommendations on the Transport of Dangerous Goods and the International Maritime Dangerous Goods Code.

7. MONITORING AND ENFORCEMENT

7.1 Any control system, no matter how well crafted, will not be effective without rigorous enforcement. Enforcement will ensure that the minority of companies which violate the controls are penalised accordingly and would not gain unfairly from their violations.

7.2 Without rigorous enforcement, companies that originally comply with the controls may become complacent and pay less attention and efforts in ensuring their operations continue to be safely managed.

7.3 All imports of hazardous chemicals are monitored electronically through the Tradenet System which requires traders to make import declarations on the types and quantities of hazardous chemicals they are importing.

7.4 PCD officers also carry out audit checks to ensure the safe storage and handling of hazardous chemicals at the factories and chemical warehouses. Surprise road checks are also carried out jointly with the Traffic Police and Fire Safety Bureau to ensure that hazardous chemicals are transported with the necessary approval and in accordance to requirements.

8 EDUCATION AND TRAINING

8.1 An important area which contributes to good and effective implementation of the controls is to encourage and develop appropriate training and education programme for industries. PCD has worked with the relevant government agencies and industry organisation such as the Singapore Chemical Industry Council to set up training courses, workshops and briefing for industries.

8.2 PCD has jointly with the Maritime and Port Authority (MPA) and Fire Safety Bureau (FSB) set up a special training course viz. Handling and Transportation of Dangerous Substances for drivers of vehicles and tankers carrying hazardous chemicals. More than 1,000 drivers had undergone the specialised training course. These drivers are also required to attend refresher courses once every three years.

 

9 CONCLUSION

9.1 Hazardous chemicals including persistent organic pollutants (POPs) have the potential to seriously endanger life and pollute the environment. Such chemicals have to be carefully managed at all times to prevent any accidental release. In Singapore, although control programmes for hazardous chemicals are in place, these programmes need to be reviewed regularly and further strengthened where necessary to take into account the latest technology developments and research findings in other countries. 

Malaria Control & DDT

By

W.E. Scott, Director, 

Pollution Control Department of Environmental Affairs & Tourism,

Pretoria, South Africa

DDT (1,1,1 - trichloro - 2,2 - bis (p - chlorophenylethane) is a persistent broad spectrum pesticide. In the past it has been widely used in agriculture to control a range of insect pests and disease vectors.

Residues of DDT and its metabolites (DDE and DDD) in the environment have been shown in numerous studies to result in adverse effects on wildlife reproduction. As a result of the environmental problem the insecticide has been banned in most developing countries and in some countries its use is strictly controlled.

Since 1976 DDT has not been used for any agriculture purposes in South Africa. It is currently only used for indoor malaria control in the malaria - endemic areas of three provinces, Kwa Zulu-Natal, Mpumalanga and the Northern province. For this purpose it is applied annually on the inner walls of dwellings at a coverage of 2g/m. The application of DDT starts in January every year and continues until the end of March.

Continued use of DDT and its success in malaria vector control is based on its relative low cost and lack of acute toxicity for applicators. Until recently there has not been extensive studies on sublethal effects of DDT used in Malaria control. A series of investigations sponsored by the South African Medical Research Council have produced new information on the levels of DDT in serum, breast milk and infants in the Kwazulu province. Data collected in the Malaria control area were compared with a similar area not subject to DDT treatment.

DDT and DDE were found in all serum and breast milk samples from the exposed group and DDE in most of the samples from the control group. The mean level total DDT in serum from the exposed group was 140,9 hg/kg, which is significantly higher than the 6,04 hg/kg for the control group. The mean level of total DDT in the breast milk of the exposed group was 15,83 mg/kg (milk fat) compared to the 0,69 mg/kg for the control group.

Judging from the literature it was indicated that the immunological, neurological and other systems of the infant exposed to elevated levels of DDT via breast milk may be effected.

Analysis of fish species in the malaria control area in Kwazulu province indicated generally low levels of DDT in fillet samples. No significant variations in levels of DDT in fish were observed before and after DDT application. It would appear that DDT levels in the fish do not present a health hazard to the local population.

It has been decided to phase out the use of DDT for Malaria control in South Africa over the next three years and switch to pyrethroid pesticides as an alternative. There is concern that vector resistance to the alternatives could develop.

 

Managing POPs in Thailand

by 

Jarupong Boon-Long

 
Introduction 

Thailand is a country of 500,000 square kilometers with population of approximately 60 million, which is currently increasing at annual rate of about 2 percent. Thailand's agricultural sector is the foundation of the country's economy. About 70 percent of the working population is engaged in this sector which provides most of the country's current export earnings. During the last 2 decades general agricultural production has steadily increased. This has affected the expansion of area under cultivation. Thailand has also been in a period of industrialization and economic development which had the effect of increasing the number of registered industries from approximately 60,000 in 1978, 90,000 in 1988 and to 130,000 in 1997. 

The demand for agricultural productivity and the expansion of industry caused a rapid increase in the use of chemicals. Most chemicals, organic and inorganic, are imported from approximately 40 countries including developing, developed and industrialized countries. The importation of chemicals, as reported, increased from 600,000 metric tons in 1978 to 3,000,000 metric tons in 1979. Pesticides form one of the major toxic groups of chemicals to be imported increasingly from approximately 5,000 metric tons of the active ingredients in 1971, 10,000 metric tons in 1981, 15,000 metric tons in 1991 to 25,000 metric tons in 1996. Particularly during the period 1950 to early 1970, most of the imported pesticides were organochlorine pesticides including those specified POPs chemicals such as DDT, toxaphene, drins, heptachlor and others. However, importation of almost all specified POPs chemicals have now been prohibited for all uses by final governmental regulatory action for human health and environmental reasons.

 

Importation of specified POPs chemicals

Information on the importation of the 12 specified POPs chemicals has not really been collected from the very beginning. The term "toxic chemicals" was not recognized at that time. The only term that the people heard and understood in that period was poison from plants, snakes, mushrooms and other living things. Thailand was very conservative in this field and never introduced any toxic chemicals to the country in those days. The first report on the application of chemicals was learned about after the Second World War. That was in 1949 when [(1,1- (2,2,2- trichloroethylidene) - bis (4-chlorobenzene)], DDT was first introduced for a malaria control trial in Chiangmai Province. The Malaria epidemic in 1951 was very serious and killed over 40,000 Thai people at a mortality rate of 200/100,000. DDT has been widely applied at rate of 2 gm-a.i. / m2 ever since. It proved capable of decreasing the mortality rate each year until it reached 1/100,000 in 1993. During those days, this toxic angel has not only been used for malaria control but also in agricultural for pest control. It was first applied to control the epidemic of corn grasshopper (Patanga) in 1953 and became widely known after 1955 when it was applied to control the cotton ball worm and tobacco insect pest.

Following DDT, the "drin family" was introduced in 1955. The Shell Company in Thailand imported dieldrin aldrin and endrin, and also at this time Yip In Soy, a local company imported BHC and toxaphene. Since 1959 all of these organochlorine pesticides have been widely applied for the pest control of almost all crops including casawa, fruit and vegetable crops. During 1960 - 1965, farmers applied a mixture of DDT + endrin, DDT + dieldrin and DDT + toxaphene and even DDT + toxaphene + methyl parathion instead of DDT only for the control of cotton pests and other plant pests. 

The importation of POPs was first reported in 1971 when toxaphene DDT and BHC formed the largest volume of 621,968 and 17 metric tons respectively. The volume of Dieldrin, aldrin, endrin, chlordane and heptachlor were less, being 8, 6, 0.8, 3 and 1 metric tons respectively. The mixtures of DDT + toxaphene and DDT+ toxaphene + methyl parathion were also reported. The importation of such POPs increased for years and years. There were increases and decreases in volumes yearly but in general they increased until they were banned in specified years (Table 1, Figure 1) for the impact on human health and the environment. Only chlordane remained in use up until 1996.

Polychlorinated bi-phenyls (PCBs), have been used in small amount as industrial fluids for hydraulic systems and gas turbines, as lubricating oil, and as plasticizer. Imported volumes and the date it was first imported for these purposes have never been recorded. The other main purpose for which they were used in a relatively large quantity was as a dielectric fluid for electric capacitors and transformers known as askarel. No reports were made on when it was first imported either. It was recognized as a existing hazardous waste of concern in the electric utility industry as PCBs contaminated equipment. Importation of electric capacitors and transformers containing PCBs was totally banned in 1975. A report produced by the Electricity Generating Authority of Thailand (EGAT) in 1987 indicated their possession of 1,881 capacitors containing PCBs oil. Twenty eight percent of which have been retired from service and are awaiting the appropriate disposal measure (Table 10). Regarding transformers containing PCBs, EGAT has 33 transformers known to contain askarel oil of about 45,060 liters (Table 11). In this year, the Metropolitan Electricity Authority (MEA) had removed all of their 636 PCBs containing capacitors from service and stored in steel containers waiting for the appropriate disposal.

The Provincial Electricity Authority (PEA), responsible for all electricity services nationwide outside the Bangkok Metropolitan area, had a large number of transformers and capacitors (Table 12). Other than the MEA and PEA, some private firms also had electric equipment containing PCBs in relatively small amounts, connected directly to the MEA or PEA service system. A survey and study were again completed in 1992. The Pollution Control Department with cooperation from the MEA and PEA, reported the number of electric capacitors, transformers, and wastes containing PCBs. A total of 3,681 capacitors and transformers and another 109 drums both retired and in services of all together approximately 566 metric tons have been reported. From this amount, 1,195 capacitors and 65 transformers were still in services, another 2,396 capacitors, 29 transformers and 109 drums of contaminated PCBs wastes of all together approximately 211.25 metric tons were being kept for final disposal (Table 13).

 

Persistence of POPs 

In the past 20 years, improved governmental policy has resulted in better control of pesticide management including legislation and monitoring. Several government agencies have routinely monitored and reported the persistence of toxic chemicals mainly heavy metals and pesticides in water, soil, sediment, aquatic organisms, foods, meats, commodities and human blood. The level of pesticide residues in few samples was higher than the recognized international safety standards. Since 1977, thousands samples of different source were collected and analyzed each year. In summary, relatively small amounts of organochlorine pesticides such as aldrin, dieldrin, endrin, DDT, heptachlor were found in different percentages of all samples (Table 2 - Table 7). During 1972-1987, organochlorine pesticides at different levels were detected in more than 50 percent of each sample source except in human blood. During 1988-1992, such pesticide residues were still detected in relatively lower levels and percentages. Since 1993, the situation regarding organochlorine pesticide persistence has been getting better and better. Most samples were reported at a very few part per million (ppm) or part per billion (ppb) or even at non-detectable (ND) level.

The most current collection on the routine monitoring of the organochlorine pesticides in the environment made by the Pollution Control Department during the rainy and dry seasons in 1997 has illustrated remaining persistence in a small amount. Most pesticides have been detected in a part of billion in both soil and water (Table 8, Table 9).

Monitoring for the persistence of PCBs was not done as often as for other organochlorine compounds. It was first monitored by the Asian Institution of Technology in 1971 and was found in sediment of Chao Praya river from ND to 0.152 ppm. The second monitor was done in 1976 by the Department of Agriculture and found 0.0003-0.0029 ppm in Chao Praya river sediment and average of 0.05 ppb in water. In the same year PCBs were also found in fish and squid at 5.3-106.2 ppb and 58.7-69.0 ppb respectively. In 1992, Monthip Tabucanon of the Environmental Research and Training Center, studied the behavior of PCBs around a storage of used capacitors and transformers in Thailand. Air and surface soil samples were monitored and PCBs ranged from 160 to 1,400 ng/m3 and 0.09 to 127 g/g respectively.

 

Management and Control of POPs Chemicals

Ever since the early 1960s, Thailand has been busy tackling the occupational health and environmental problems systematically and at national level. At present, there are many government agencies responsible in the field of chemical control and management. The Pollution Control Department (PCD) formerly part of the Office of National Environment Board, has developed policies, strategies and action plans in protecting the environment and other living systems. Recommendations have been made concerning environmental quality standards with regard to the control of pollution and also toxic chemicals as protective measures under the Enhancement and Conservation of National Environmental Quality Act 1975, 1978 and as amended in 1992.

The Ministry of Industry (MOI) has established quality standards and control for industries and factories involved with chemicals, particularly those generating hazardous or toxic chemicals under the provision of the Factory Act 1969, 1978 and the amended 1992 and of the Hazardous Substance Act 1967, 1973 and the amended 1992.

The Ministry of Agriculture and cooperatives (MOA) has the authority to control toxic substances in agriculture (pesticides) under the Hazardous Substances Act 1967, 1973 and the amendment of 1992. Under the same Act, the Ministry of Public Health (MPH) also controls the toxic substances used as consumer products and some purposes for human health. The MOI, MOA and MPH issued a lot of hazardous substances in the Ministerial Notification periodically following the evaluation of such substances, either old or newly introduced. In addition, the PCD, MOA and MPH have done a great deal of monitoring and analysis of residues of chemicals including those POPs chemicals.

Under these brief descriptions of the relative government agencies responsible, chemicals including POPs life cycle have been managed more or less in a sound manner under the circumstances in Thailand. Import, export, manufacture and the possession of hazardous substances have been controlled under the Hazardous Substances Act 1992. Banning of the importation or severely restricted uses of chemicals have been notified in the Ministerial Notification following the consideration of the National Hazardous Substances Committee. In particular the specified POPs, most pesticides were banned for importation in the 1980s. (Table 14) Hexachlorobenzene was the first one in 1980, followed by endrin in 1981 and toxaphene in 1982. DDT has been used both in agriculture and for malaria control it was banned in agricultural uses in 1983 and for malaria control in 1994 following the available of other alternatives. Dieldrin was banned in 1986 followed by aldrin and heptachlor in 1988. Chlordane was the last one to be banned in 1996. Most POPs chemicals were banned for their effects on human health and the hazard to wild life and the environment.

PCBs were banned for importation even before the others mentioned, in 1975. However, problems related to the use of PCBs were still bad enough to call attention to the government to spend hundreds million Bahts for the final disposal of the electric capacitors and transformers containing PCBs. In this regard, the Electricity Generating Authority of Thailand had to spend almost 50 million Bahts to purchase non-PCBs capacitors and transformers but still could not replace all existing ones. Exporting capacitors and transformers containing PCBs and PCBs wastes has been done for years and years, depending on the budget available because Thailand does not have disposal facilities. In 1992, Thailand exported 153 metric tons of such hazardous wastes to dispose at the EMC Service, PEC TREDI, in Saint-Vulbus, France (Table 13). For the rest in storage, the EGAT exported 240 metric tons during 1994-1996, MEA exported 166.22 metric tons in 1994 to France, and the Ekarat Engineering CO., LTD. Exported 30 metric tons in 1996 to United Kingdom.

Table 1: Imported records of POPs pesticides (Ton/active ingredients)

PRIVATE
Year

 

Pesticide
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

aldrin
6
-
21
41
10
3
25
24
18
8
14
21
20
23
38
36
67
1
-
-
-
-
-
-
-
-
-

BHC
17
-
98
178
44
1
67
72
83
223
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

chlordane
3
-
5
8
-
13
20
11
19
15
26
12
12
18
16
17
25
50
47
77
66
72
65
81
88
150
-

DDT
1'968
2'100
1'218
754
815
1'371
1'800
1'430
870
764
306
504
460
552
578.9
540.9
640.0
497.3
586.8
554.8
704.4
683.3
422.2
100
-
-
-

dieldrin
8
-
38
45
40
30
29
37
44
20
26
28
13
28
16
8
-
-
-
-
-
-
-
-
-
-
-

endrin
0.8
-
54
47
5
36
77
117
90
22
20
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

heptachlor
1
-
12
14
3
16
8
23
13
27
40
20
23
40
33
35
50
87
-
-
-
-
-
-
-
-
-

toxaphene
62
-
880
69
-
21
446
992
422
774
288
51
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

toxaphene+DDT
-
-
104
7
-
-
165
550
7
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

toxaphene+

DDT
9
-
51
-
-
-
106
20
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

+parathion-methyl




























 

Table 2 : ALDRIN



              YEARS





                         1977 - 1987

                           1988 - 1992

                1993  -  PRESENT


SOURCES
RESIDUES
PERCENT
RESIDUES
PERCENT
RESIDUES
PERCENT



CONTAMINATED

CONTAMINATED

CONTAMINATED



SAMPLES

SAMPLES

SAMPLES

     CULTIVATED SOIL
tr. - 0.145 ppm 
88.31
0.001 - 0.003 ppm
8.62
0.0007 - 0.001 ppm
7.27

     WATER
tr. - 0.440 ppb.
56.38
0.01 - 0.25 ppb
6.67
0.002 ppb
2.27

  AGRICULTURAL PRODUCTS







              VEGETABLES


0.001 - 0.006 ppm
14.4
< 0.01 ppm
2.14

FRUITS


tr. - 0.20 ppm




BEANS
tr. - 0.024 ppm
3.33
tr. - 0.001 ppm
2.2



RICE


0.001 - 0.008 ppm 
4.66
tr.  - 0.008 ppm
4.35

     MEATS


tr.  - 0.07 ppm




     HUMAN BLOOD
0.5380 - 17.6930 ppm
19.64
0.3269 - 0.6410 ppm
12.54











SUMMARY FROM SEVERAL GOVERNMENT AGENCY REPORTS







Table 3 : DIELDRIN

Jab revised 12.2.98




               YEARS





                1977-1987

                 1988-1992

              1993-PRESENT


SOURCES
RESIDUES
PERCENT
RESIDUES
PERCENT
RESIDUES
PERCENT



CONTAMINATED

CONTAMINATED

CONTAMINATED



SAMPLES

SAMPLES

SAMPLES

     CULTIVATED SOIL
tr. - 0.226 ppm
97.4
0.001 - 0.008 ppm
41.38
0.089 - 2.102 ppb
6.82

     WATER
tr. - 0.13 ppb
97.31
0.01 - 0.04 ppb
16.67
tr.
2.3

  AGRICULTURAL PRODUCTS







              VEGETABLES
tr. - 0.33 ppm
71.43
0.0001 - 0.003 ppm
5.6
0.39 ppb
0.8

FRUITS
0.01 ppm

0.001 - 0.20 ppm




BEANS
tr. - 0.155 ppm
27.22
tr. - 0.018 ppm
13.7
tr. - 061 ppm.
4.4

RICE


tr. - 0.008 ppm
14.66
tr. - 0.008 ppm
8.35

     MEATS
0.001 - 0.003 ppm
40
tr. - 0.07 ppm
21.12



     HUMAN BLOOD
0.5435 - 39.7480 ppm
16.07
0.7660 - 1.1320 ppm
19.04











SUMMARY FROM SEVERAL GOVERNMENT AGENCY REPORTS







Table 4 : ENDRIN




               YEARS





                1977-1987

                 1988-1992

              1993-PRESENT


SOURCES
RESIDUES
PERCENT
RESIDUES
PERCENT
RESIDUES
PERCENT



CONTAMINATED

CONTAMINATED

CONTAMINATED



SAMPLES

SAMPLES

SAMPLES

     CULTIVATED SOIL
tr. - 0.73 ppm
71.43
tr.
3.67
tr. 
1.12

     WATER


1.38 ppb
1.67
0.012 ppm
1.08

  AGRICULTURAL PRODUCTS







              VEGETABLES
0.01 - 0.09 ppm
25.3
0.0003 - 0.002 ppm
3.2



FRUITS







BEANS
tr. - 0.057 ppm
10.82
U.S.A. not allow to import

tr. - 0.001 ppm
3.5

RICE


tr. - 0.001 ppm
1.7
tr.  - 0.015 ppm
1.33

     MEATS







     HUMAN BLOOD
tr.- 15.38 ppm
4.87













 SUMMARY FROM SEVERAL GOVERNMENT AGENCY REPORTS







Table 5 : DDT




               YEARS





                1977-1987

                 1988-1992

              1993-PRESENT


SOURCES
RESIDUES
PERCENT
RESIDUES
PERCENT
RESIDUES
PERCENT



CONTAMINATED

CONTAMINATED

CONTAMINATED



SAMPLES

SAMPLES

SAMPLES

     CULTIVATED SOIL
tr. - 0.20 ppm
85.71
0.001 - 0.016 ppm
20.69
0.254 - 1.881 ppb
15

     WATER
tr. - 0.05 ppb
21.4
< 1.38 ppb
1.67
0.005 - 0.018
1.54

  AGRICULTURAL PRODUCTS







              VEGETABLES
tr. - 0.02 ppm
54.3
0.0001 - 0.005 ppm
11.2
tr. - 0.00037 ppm
6.8

FRUITS
tr. - 0.07 ppm
43.65
0.001 - 0.09 ppm
19.6



BEANS
tr. - 0.049 ppm
38.66
tr. - 0.52 ppm
20.4
tr. - 0.024 ppm
8

RICE


tr. - 0.003 ppm
46.32
tr. - 0.002 ppm
30.77

     MEATS
0.001 - 0.011 ppm
35
0.02 - 0.10 ppm
13.75



     HUMAN BLOOD
0.97440 - 50.4660 ppm
61.1
2.0600 - 12.4960 ppm
41.9











 SUMMARY FROM SEVERAL GOVERNMENT AGENCY REPORTS







Table 6 : HEPTACHLOR



               YEARS





                1977-1987

                 1988-1992

              1993-PRESENT


SOURCES
RESIDUES
PERCENT
RESIDUES
PERCENT
RESIDUES
PERCENT



CONTAMINATED

CONTAMINATED

CONTAMINATED



SAMPLES

SAMPLES

SAMPLES

     CULTIVATED SOIL
tr. - 0.119 ppm
84.42
0.001 - 0.002 ppm
15.52
tr. - 0.001ppm
13.9

     WATER
tr. - 0.14 ppb
12.08
tr. - 0.01 ppb
15
0.006 ppb
6.82

  AGRICULTURAL PRODUCTS







              VEGETABLES
0.001 - 0.01 ppm
18.96
0.0001 - 0.0003 ppm
3.2



FRUITS
tr. - 0.01 ppm
23.42
tr. - 0.01 ppm
9.74



BEANS
0.001 - 0.011 ppm 
34.54
0.001 - 0.034 ppm
24.36
0.001 - 0.057
19.42

RICE


tr. 0.005 ppm 
20.68
tr. - 0.004 ppm
7.47

     MEATS
0.002 - 0.005 ppm
20
tr. - 0.01 ppm
8.6



     HUMAN BLOOD
0.5435 - 39.7480 ppm
16.07
0.7660 - 5.1320 ppm
9.04











 SUMMARY FROM SEVERAL GOVERNMENT AGENCY REPORTS







Table 7 : BHC




               'YEARS





                1977-1987

                 1988-1992

              1993-PRESENT


SOURCES
RESIDUES
PERCENT
RESIDUES
PERCENT
RESIDUES
PERCENT



CONTAMINATED

CONTAMINATED

CONTAMINATED



SAMPLES

SAMPLES

SAMPLES

     CULTIVATED SOIL
tr. - 0.04 ppm.
63.64
tr. - 0.008 ppm
48.9
tr. - 0.127 ppb
2.7

     WATER
tr.- 0.027 ppb.
54.32


< 0.02 ppb
2

  AGRICULTURAL PRODUCTS







              VEGETABLES
0.01 ppm.
48.3
0.0001 - 0.0254 ppm
11.2
tr. - 0.01 ppm
0.74

FRUITS




10.05 ppm
7.4

BEANS
tr. - 0.122 ppm.
46.9
0.002 - 0.003 ppm
6.98
tr. - 0.001 ppm
5.9

RICE




tr. - 0.003 ppm
8.28

     MEATS


tr. - 0.004 ppm
31.24



     HUMAN BLOOD


tr. - 3.830 ppm
11.82











SUMMARY FROM SEVERAL GOVERNMENT AGENCY REPORTS
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Table 8 : Organochlorine pesticide residues in the environment in dry season 1997



SOIL


WATER


PARAMETERS
RANGE
AVERAGE
PERCENT 
RANGE
AVERAGE
PERCENT




CONTAMINATED


CONTAMINATED


(ppb)
(ppb)
SAMPLES
(ppb)
(ppb)
SAMPLES

D - BHC
0.127
0.127
2.27
0
0
0

HEPTACHLOR
0.126 - 0.297
0.222
15.91
0.006
0.006
6.82

ALDRIN
0.071 - 1.041
0.309
27.27
0.002
0.002
2.27

p,p - DDE
0.067 - 1.973
0.647
45.45
0.046
0.046
2.27

DIELDRIN
0.089 - 2.102
0.789
6.82
0
0
0

ENDRIN
0
0
0
0
0
0

p,p - DDT
0.096 - 1.253
0.433
22.72
0.016 - 0.043
0.03
4.54

SUMMARIZE FROM POLLUTION CONTROL DEPARTMENT REPORT







Table 9 :Organochlorine pesticide residues in the environment in rain season 1997


SOIL


WATER


PARAMETERS
RANGE
AVERAGE
PERCENT 
RANGE
AVERAGE
PERCENT




CONTAMINATED


CONTAMINATED


(ppb)
(ppb)
SAMPLES
(ppb)
(ppb)
SAMPLES

D - BHC
0.283 - 2.853
1.907
25
0.001 - 0.152
0.049
11.36

HEPTACHLOR
0.005 - 0.121
0.025
25
0.001
0.001
11.36

ALDRIN
0.017 - 0.411
0.145
18.18
0.001 - 0.006
0.004
4.54

p,p - DDE
0.005 - 1.254
0.171
50
0
0
0

DIELDRIN
0.009
0.009
4.54
0
0
0

ENDRIN
0.225
0.225
2.27
0
0
0

p,p - DDT
0.010 - 0.162
0.066
11.36
0
0
0

SUMMARIZE FROM POLLUTION CONTROL DEPARTMENT REPORT







 

Table 10 Existing PCBs containing capacitors

LOCATION

NUMBER OF
CAPACITORS




In operation
Spares
Retired
Total

Bangkok (BMR)
772
50
424
1246

Northeastern Region
106
17
7
130

Southern Region
52
22
80
154

Northern Region
235
99
23
357

Total
1165
188
534
1887







Source : EGAT (1987)





 

Table 11 : Existing EGAT-PCBs containing transformers (ASKAREL OIL)

EGAT Plant
Number of
Askarel Content


Transformers
(liters)

North Phranakorn
4
8190

South Phranakorn
13
18960

Mae-Moh
3
2400

Krabi
4
5140

Head office No.1
2
2500

Ubonratana Dam
2
770

Chulabhorn Dam
2
1680

Bhumibhol Dam
2
710

Sirikit Dam
1
4710

Total
33
45060

Source : EGAT (1987) 

Table 12. Number of transformers and capacitors used in Thailand

Equipment
PEA owned
Others owned

Total

Transformers
72861
22122

94983

High voltage capacitors
5399
941

7795

(>44 KV)





Low voltage capacitors
7067
21025

38340

(<23 KV)





Total
85327
44088

141118







Source : PEA (1987)





Table 13. The Quantities of PCBs Electrical and Contaminated Items from Various Agencies

Agencies

    Capacitor



     Transformer


Electrical equipment

Remarks










contain /












contaminated PCB




 Retires from service

       In service

Retires from service

In service

Storage for disposal




Number
Weight
Number
Weight
Number
Weight
Number
Weight
Number
Weight



(Unit)
(Ton)
(Unit)
(Ton)
(Unit)
(Ton)
(Unit)
(Ton)
(Drum)
(Ton)


 Electricity
814
47.8
1137
58.7
9
45.5
24
152
109
27.45
  The EGAT exported 91

 Generating 










  tonnes of PCB capacitor

 Authority of Thailand










  for disposal in France in 

 (EGAT)










1992

 Metropolitan
1462
23.5


20
61
37
117


  The MEA exported 62 

 Electricity










  tonnes of PCB capacitor

 Authority (MEA)










  for disposal in France in 












  June 1992.

 Provincial 
120
6
54
2.7


4
24




 Electricity












 Authority (PEA)












Total
2396
77.3
1191
61.4
29
106.5
65
293
109
27.45


Table 14: Banned POPs Chemicals

PRIVATE
Chemicals
Date of Banned
Reasons

 

Aldrin
 

1988
 

long persistent

 

Chlordane
 

1996
 

toxic to human and wild life

 

DDT
 

1983, 1994
 

for agriculture use in 1983, for malaria control in 1994, long persistent and accumulation in food chains

 

Dieldrin
 

1986
 

toxic to human, wild life and long persistent in the environment

 

Dioxin
 

-
 

-

 

Endrin
 

1981
 

long persistent in agricultural products and food chains

 

Furans
 

-
 

-

 

Heptachlor
 

1988
 

risk to human health and the environment

 

Hexachlorobenzene
 

March 1980
 

persistent in the environment

 

Mirex
 

-
 

never been imported

 

PCBs
 

1975
 

risk to human health and the environment

 

Toxaphene
 

1982
 

risk to human health and the environment

Investigation and Assessment of POPs in Vietnam – Its Effects on Environment and Human Health

INTRODUCTION

Vietnam is situated in Southeast Asia and has a surface area of 330,369 km2 and a population of 76 million, 80% of which are farmers. Vietnam is currently undergoing a period of economic development. The GDP has been steadily increasing, from 3.9% in the period 1986-1990, to 7.6% in the period 1991-1993 and to 8% in the period 1996-1997. Along with industrial development, the agriculture sector in Vietnam is growing so that the food requirements of the population can be met and more than 3 million tons of rice is exported annually. Vietnam has hence become the third rice-exporting country in the world.


In addition to the introduction of new technology in agriculture such as new varieties of rice, growth stimulation and intensive farming, the agricultural sector applies several measures to avoid the damage cause by large-scale plant diseases. One of the most effective methods to combat these diseases is the use of pesticides. 

Since the 1940s, pesticides have been used in Vietnam for the prevention of plant diseases. In 1957 one hundred tons of pesticides were used per annum. In recent years, the use of pesticides has increased in quantity and variety. At the end of the 1980s, the quantity of pesticides used was of the order of 10,000 tons per annum. This quantity has been steadily increasing to double that amount in 1990 (21,600 ton per annum) and triple in 1995 (33,000 ton/year).At the same time the surface area of cultivated land has increased from 0.48% (1960) to 80-90% (1997) of the total surface area.


The pesticides used in agriculture are in part absorbed by plants, and partly washed off to rivers or absorbed into the soil. The high levels of pesticides in food, soil and water affect the environment in such a way as to change the soil composition, to impact on biological systems in water, to change to structure of the microbiology and may even cause agricultural epidemics. Vietnamese farmers do not follow safety procedures for handling and using pesticides with the result that effects on human health such as endocrine disruption, cancers, birth defects, immune dysfunction, skin and lung diseases can be seen. In addition, the incidence of poisoning by pesticides has increased in recent years in Vietnam. According to statistics of the Ministry of Health, poisoning by pesticides is among the ten highest causes of mortality in Vietnam following lung diseases, high blood pressure and transportation accidents.


The amounts and types of pesticides being used are growing year by year and is resulting in an increasingly serious environmental pollution problem.


Among the pesticides used in Vietnam there are several persistent organic pollutants. Persistent organic pollutants or POPs are the organic compounds that to a varying degree, resist photolytic, biological and chemical degradation. POPs are halogenated hydrocarbons or polycyclic aromatic hydrocarbons and are characterized by low water solubility and high lipid solubility, leading to their bioaccumulation in fatty tissues. They are semi-volatile, enabling them to move long distances in the atmosphere before deposition occurs.


Although many different types of POPs may exist, they commonly are persistent and bioaccumulative.POPs include organochlorine insecticides such as dieldrin, DDT, toxaphene and chlordane and several industrial chemical products or byproducts including polychorinated biphenyls (PCBs), dibenzo-p-dioxins (dioxins) and dibenzo-p-furans (furans).Many of these compounds have been used for many years in the world and continue to be used in large quantities in recent years. Due to their environmental persistence, they have the ability to bioaccumulate in the human body. Some of these compounds such as PCBs, may persist in the environment for extended periods of time and may bioconcentrate by factors of up to 70,000.


Humans can be exposed to POPs through diet, occupational accidents and indoor and outdoor environment exposure. This exposure, either acute or chronic, can be associated with a wide range of adverse health effects, including illness and death. Laboratory investigations and environmental impact assessments have implicated POPs in endocrine disruption, reproductive and immune dysfunction, neurobehavioral effects, birth defects and cancers. Some recent studies have led POPs to be considered as a potentially important risk factor in the etiology of human breast cancer. 


The major risk of exposure to POPs for human is through its use in agriculture. Acute poisoning by exposure to high doses can cause serious diseases or death. For example, a study in the Philippines showed that in 1990, endosulfan became the number one cause of pesticides-related acute poisoning among subsistence rice farmers and mango sprayers.  Another report of exposure to POPs causing an impact on human health relates to an episode of HCB poisoning by food in south-east Turkey, resulting in the death of 90% of those affected. 


Knowing the effects and impacts of POPs on human health and the environment, the United Nations Environment Programme (UNEP), Chemicals division assisted Vietnam in a pilot case study on POPs and its long-term effects on ecology and human health. The objectives of this study are follows:

· to investigate and to assess the level of POPs such as DDT, aldrin, dieldrin, HCB and PCB contamination in the environment and in humans;

· to study the effects of POPs such as DDT and dioxins on the environment and on human health (reproductive abnormalities, cancers);

· to propose some POPs management schemes in Vietnam for pollution prevention.

All results from this study are taken from scientific investigations undertaken by Vietnamese and foreign scientists working in collaboration. However, to date, Vietnam has not completed any systematic study on this issue. The analytical results in this report are small and have limited accuracy. The samples were taken at the same site and are hence not of a representative character for each region or each province in Vietnam. It is hoped that following this report, and with the support of UNEP Chemicals, a complete study on POPs can be conducted in Vietnam.

CHAPTER I: Pesticide and persistent organic pollutant management in Vietnam

I.1 Pesticide management in Vietnam


A. The pesticide commerce in Vietnam
Before 1993, there were four companies in Vietnam to prepare and package pesticides. The largest company among these, VIPESCO, belongs to the Ministry of Industry. VIPESCO has 9 factories including a joint-venture factory with South Korea. Today there are more 20 pesticides companies in Vietnam.

The Pesticides Safety Company (PSC) I (Northern Vietnam) and II (Southern Vietnam) used to belong to the Ministry of Agriculture and Rural Development. PSC stores pesticides for application in the entire country under governmental guidance in case of epidemics. The value of pesticides stored in this company is about US$ 2 million.

In Vietnam there are several private companies that supply and commercialize pesticides. At this time there is no control over these companies. The quantity of pesticides used in Vietnam is presently 33,000 tons per year. The pesticides used for rice and vegetables account for 80% of the total pesticides used. In 1990, 80% were insecticides used in rice cultivation. In 1997, this quantity was decreased to 50% of total pesticides.

Prior to 1990, pesticides were provided from the centre to the provinces, from the provinces to the districts and so on. From 1993 to the present, the private pesticides supply system has developed rapidly. The pesticide distribution system includes both the governmental and private systems.

B. Pesticide storage in Vietnam 


At the present time, Vietnam has changed to an open market system. There are a large variety of pesticides in sufficient quantities so that farmers do not need to store pesticides at home any longer. However, they still reserve a small quantity of pesticides at home in case of need. For example, in the Tay Tuu village in 1990, the farmers were seen to have kept certain pesticides in their homes: Wofatox (0.218-0.230 litres/house); Monitor (0.10-0.18 litres/house), Dipterex (0.086-0.175 litres/house), Bassa (0.013-0.118 litres/house), and even DDT (15/200 litres/house). Due to a paucity of knowledge, the farmers kept these pesticides in their homes without any care or attention to safety. This has been one of the causes of pollution and poisoning in the residential areas giving rise to contamination to humans, feeding animals and the environment, and providing farmers with the opportunity to commit suicide through pesticide consumption.

C. Pesticides used in Vietnam 

Pesticides used in Vietnam are divided into two periods, the period of subsidy systems prior to 1985, and the period of change of mechanism from 1985 until the present day.

Period of subsidy systems

Prior to 1985, the agricultural sector had been organized in cooperatives and the management was a centralized subsidy system. The pesticide supply system was built from the centre to the regions. In this period, although the use of pesticides was controlled, the types of pesticides used were not. No attention had been paid to the high toxicity of pesticides, their resistance or their potential to pollute the environment and to harm human health, with a view to controlling or restricting use.

During this period, data on quantity and types of pesticides were lacking. Every year approximately 6,500 - 9,000 tons of pesticides were consumed in the country. This included high toxicity pesticides such as DDT, and resultant contamination in the soil and water is still high today and is one of the main environmental pollution factors.


Period of change of mechanism 

There are two phases to this change of mechanism. In the first phase, from 1985 to 1990, the pesticide management procedure changed from a subsidy system into a marketing mechanism. Pesticides were imported by companies with authority and pesticides storage was undertaken in two ways. Some pesticides were kept in the cooperatives and some was kept at the homes of farmers, so that pesticide storage and preservation became decentralized and spread widely among farmer homes. During this phase, the Ministry of Agriculture and Industrial Foods had some guidelines and direction on the pesticides used and their transportation methods, but they did not control the pesticides being imported. At this time, the most toxic types of pesticides were still being imported into Vietnam. The quantity and variety of pesticides increased, which led to a chaotic situation in the pesticides market in Vietnam, and consequently had adverse affects on the environmental ecology.

In the second phase, which covered 1991 to the present day, the Ministry of Agriculture and Industrial Foods started to strictly control the pesticides used, from registry, import and manufacture to transportation, storage, preservation and use. Table 1 shows the amount of pesticides imported into Vietnam from 1990 to the present day.

Table 1

Quantity of pesticides used in Vietnam from 1990 to 1997

No.
Year
Total (tons)
Millions US$
Insecticides





Quantity (tons)
(%)

1
1990
21,600
9.0
17,590
82.2

2
1992
23,100
24.1
18,000
75.4

3
1994
20,380
58.9
15,226
68.3

4
1996
32,751
124.3
17,352
53.0

Source: Plant Protection Agency, Ministry of Agriculture and Rural Development (MARD)-1997

The quantity of pesticides has increased from 21,000 tons in 1990 to 30,000 tons in 1997. The quantity of insecticides has decreased from 83.3% in 1990 to 50.46% in 1997. The quantity of fungicides used is of the order of 12.6-15.5% of total pesticides. The quantity of herbicides is 3.3-11.9% of total pesticides. Both groups of fungicides and herbicides are increasing in quantity and variety.

According to statistics approximately 300 types of finished product of insecticides, 200 types of finished product of fungicides, 150 types of finished product of herbicides, 6 types of finished product of rodenticides and 23 types of finished product of plant stimulators have been used in Vietnam.

Nowadays, the pesticides market is changing in Vietnam and some of the pesticides cannot be controlled. A variety of pesticides are used in Vietnam. In the first group are organophosphorous pesticides and chloroorganic pesticides belonging to toxicity classes I to IV, followed by carbamates and pyrethroids in a new generation of pesticides belonging to toxicity classes II to IV.

The fungicides include low toxicity groups without mercury and arsenic. In spite of the variety of pesticides available, the Vietnamese farmers in the rice fields and vegetable growing areas habitually use the same pesticides. These farmers fear the risk of using unknown pesticides and lack knowledge on those pesticides that are harmful and toxic so they use only the same well-known pesticides. Usually, these pesticides, such as Monitor, Wofatox, have a high toxicity level and they have been banned or strictly controlled for use in agriculture.

In the rice specialization districts, the farmers use about 2,500ml (or grams) of pesticides per hectare per crop. The kind of pesticide is diver. In total, there have been 52 kinds of pesticide used by 156 farmer families in Tiengiang province. Among them, Monitor is most frequently used followed by Anvil and methyl parathion.

The majority of pesticides are used in the vegetable growing areas in Vietnam. For the tobacco bush and tea bush areas (Hoa Binh, Bac Thai, Vinh Phu, Tuyen Quang, Yen Bai, Lam Dong, Dac Lac) Monitor, Wofatox and Bassa are used.

The quantity of pesticides used depends on the area planted (rice, vegetable, other trees). In the vegetable growing areas a higher quantity of pesticides is consumed than in the rice fields. For example, in the vegetable growing regions of Mai Dich, Tay Tuu and Da Lat, the frequency of pesticides spraying is 28-30 times/crop, and in the rice fields in the Red river, the frequency of pesticide spraying is 1-3 times/crop. Rice plantations in Cuu Long areas have a frequency of pesticides spraying of 2-5 times/crop. In times when epidemics erupt in the rice fields, the frequency of insecticide application is increased by a factor of 4-5 and each spraying lasts 1-2 days per village.

The results of investigation show that 35% of farmers use pesticides without reading the label on the bottle. 91% of farmers learn how to use the pesticide from the person who sells it to them. Among those reading the label, 61% do not follow the instructions on the label and 39% of those reading the label increase the pesticide dose during spraying. Sometime this dose is twice the recommended dose.

I.2 Persistent organic pollutants used in Vietnam 


Persistent organic pollutants fall into two categories, pesticides used in agriculture and disease vector control and industrial chemicals products or by-products such as PCBs, dioxins and furans.

A. Persistent organic pollutants used in agriculture and public health vector control in Vietnam


Before 1985 Vietnam used pesticides imported from former Soviet Union and other countries in small quantities of 6,500-9,000 tons per year. These pesticides were highly toxic and resistant in the environment and included DDT, HCB, parathion ethyl, methyl parathion, polychlorocamphene and several mercury fungicides such as Falizan and Sinment. On average, the quantity of pesticides used per cultivated unit was less than 0.3 ai/ha. This amount was lower than the quantity of pesticides used in the other Asian countries and in the world. Unfortunately, there are no statistics on the total quantity of DDT, aldrin and other POPs that were used in Vietnam prior to 1992. These pesticides were among 22 pesticides that had been banned in Vietnam since 1992. In 1998 the list of banned pesticides was increased to 26 (see annex 1).


The statistics on total numbers of POPs in agriculture in Vietnam up to November 1997 is 3,640 kg of which DDT and HCB are the major pesticides. Other pesticides from the list of permitted substances account for 5,000 kg. These POPs are stored in different pesticides storage sites in the provinces and need to be disposed of but the financial resources and technology for their disposal is lacking. 


Vietnam has been one of the countries in world that had a high rate of malaria, especially in the highland and forest areas of the country. As in other countries, from 1949 Vietnam decided to use DDT to combat malaria. From 1951-1953, the World Health Organization (WHO) sent a delegation to Vietnam to combat malaria, to make a study on the use of DDT to control the mosquito vector of malaria in the highland and Mekong areas in Vietnam. The results of this study showed that malaria had been stopped by the use of DDT. DDT continued to be applied to control malaria after the departure of the WHO delegation.


The use of DDT in combating malaria had great success, hence since 1958, Vietnam promoted its mosquito elimination programme using DDT. The quantity of DDT used was 315 tons in 1961 and decreased to 22 tons in 1974. In the early 1980s, the use of DDT in combating malaria started to decrease because of the parasite's resistance to DDT and assistance from Russia started to diminish. Table 2 shows the quantity of DDT imported from Russia and the Netherlands in the period covering 1957-1990.

Table 2

Quantity of DDT imported into Vietnam

for use in combating malaria

Year
Quantity (tons)
Type of DDT
Sources

1957-1979
14,847
DDT 30%
Former Soviet Union

1976-1980
1,800
DDT 75%
WHO

1977-1983
4,000
DDT 75%
Netherlands

1981-1985
600
DDT 75%
Former Soviet Union

1984-1985
1,733
DDT 75%
Netherlands

1986
262
DDT 75%
WHO

1986-1990
800
DDT 75%
Former Soviet Union

Total
24,042



Source: Preventive Medicine Department, Ministry of Health – 1998


The highest quantities of DDT were used in 1962, 1963 and 1981 (approximately 1,000 ton per year). In 1993, the supply of DDT in the Parasite and Malaria Institute was used up. In 1994, the Institute ceased supplying DDT to the provinces, however several southern provinces reported that they were still using DDT with other chemicals. 


From 1995 to the present day, Vietnam ceased its use of DDT in the control of the mosquito vector of malaria and alternative chemicals from the pyrethroid group such as lambdacyhalothrin and permethrin are used. DDT had been banned since 1992, however DDT was still being used in 1995 in the health care sector (Table 3).

Table 3

Quantity of DDT, deltamethrin, lamdacyhalothrin and ethofenprox 

used in Vietnam from 1992-1997
Year
Quantity (tons)
Chemicals

1992
237,748
DDT

1993
33,935
DDT

1994
151,675
DDT

1995
23,697
lambdacyhalothrin, deltamethrin, ethofenprox

1996
17,836
lambdacyhalothrin

1997
1,261
lambdacyhalothrin

Source: Preventive Medicine Department, Ministry of Health – 1998


The existence of POPs in old stockpiles of obsolete organochlorine pesticides and its pollution of soil and water and contamination of food is a difficult problem in Vietnam. Assistance is needed from countries and organizations around the world in the clean-up and containment of polychloro biphenyls (PCBs) and dioxins in contaminated areas, and for POPs treatment and disposal technology.

B. Persistent organic pollutants in the Vietnamese industry

PCBs are mixtures of chlorinated hydrocarbons with a general formula C12H10-nCln (n is the Chlorine atom which ranges from 1 to 10). There are 209 possible PCBs, from three monochlorinated isomers to the fully chlorinated decachlorobiphenyl isomer. The toxicology of PCBs is a result of the number and position of the chlorine atoms. PCBs have been used extensively since 1930 in a variety of industrial uses such as dielectrics in transformers and large capacitors, hydraulic and heat transfer fluids, paint additives, in carbon-less copy paper and in plastic and in lubricating oils.

According to the statistics in some countries, the amount of PCBs that were manufactured in 1970 was of the order of 33,000 tons. At the end of 1980, approximately 1,050,800 tons of PCBs were being manufactured and used in the world. To this amount, the USA contributed 647,700 tons, Germany 130,800 tons, France 101,600 tons, England 66,800 tons and Japan 59,300 tons.


In the years spanning 1970-1980, the resistance and toxicity of PCBs in the environment and in the human body was discovered. As a result several developed countries started reducing and banning the use of PCBs in industry.


In Vietnam, approximately 27,000-30,000 tons of PCB contaminated oil have been imported from Former Soviet Union, China and Rumania. A part of these oils have been discharged directly into the environment and this has caused environmental pollution and adversely affected human health. Some analytical results show very high levels of PCBs in soil and those areas have become hot spots of PCBs in Vietnam. There is now an urgent need for clean-up of these regions.

C. Persistent organic pollutants contamination after the Indochina war in Vietnam 


Phenoxyherbicides were discovered in 1937. These herbicides were applied in agriculture in 1940. After the application of these herbicides in agriculture, the English army found that they could be used for military purposes.


In 1943, Professor E. J. Kraus, Director of the Plants Department of Chicago University in the United States of America signed a contract with the United States Army to study the effect of 2,2,5-T on rice fields. In 1994, this study was transferred to the United States Chemicals Warfare Study Center at Fort Dierick, Maryland State. In this centre, more than 1,000 chemicals which destroy cereal crops, and more than 12,000 herbicides compounds were tested. In the results more than 7,000 chemical compounds used in war were discovered.


In 1961, the South Vietnam struggle began. The government of the United States of America, with the agreement of the South Vietnam authority of Ngo Dinh Diem, started preparing a campaign for herbicide and pesticide use in the Vietnam War. After the meeting in Kontum province in August 3 1961, the Military American Aid Group (MAAG) chose District Dacto of Kontum province to be the pilot site for dinoxol spraying to destroy trees, manioc and potato plantations.


In parallel with the pilot programme of herbicide spraying in Vietnam, the United States Army reinforced herbicide spraying and transportation facilities in the South Vietnamese battlefields. President J.F. Kennedy of the United States of America ratified the herbicide programme for use in the Vietnam War on November 30, 1961. It was called Operation Ranch Hand. At 10:30 p.m. on January 7, 1962, C-123 aircraft took off from Clark Field in the Philippines with an aircrew and herbicide spraying equipment and landed at Tan Son Nhat airport in Saigon. On January 11, 1962, more than 110,000 gallons of herbicides were imported into South Vietnam by sea. These were the first United States Army equipment and means for serving Operation Ranch Hand.


Chemicals manufacturing companies such as Dow Chemicals, Diamond, Alkali, Thompson Chemical, Hercule, Monsanto and Ahsul received the contracts for supplying chemicals for the South Vietnamese battlefield. The demand for Agent Orange was increasing, and since several chemical companies were producing it, the substances in this chemical, especially dioxins, were different.


According to the United States Army, the frequency of herbicides spraying was raised by increasing the number of air sorties of C-123 aircraft. In 1961 there were only 60 air sorties, in 1962 there were 107 air sorties, in 1967, 4,682 air sorties, in 1968, 5,238 air sorties and during the first 6 months of 1969 the number of air sorties was 2,388. The number of air sorties for herbicide spraying by C-123 aircraft decreased in April 1970 and stopped in May 1971. The herbicide spraying surface in 1963 was 5 fold higher than in 1962, in 1964 it was 8 fold higher than 1964, in 1966 it was 5 fold higher than 1965, and in 1967 it was 2 time higher than 1966. In 5 years, the herbicide spraying surface was increased 300 times: from 2,000 ha in 1962 to 602,010 ha in 1967
.


In the chemical war in Vietnam, the three majors sorts of herbicides used were Agent Orange, Agent Blue and Agent White. The names of the herbicides, Orange, Blue and White was only the symbol indicated by orange, blue and white ribbons painted on the barrels of chemicals for easy recognition during transportation and storage. Each barrel contained 55 gallons (200 liters) of herbicide.


According to the United States Army statistics, the total quantity of herbicides used during the Vietnam War was 17,585,778 gallons. For military reasons this data may not be accurate. According to the United States National Academy of Science (NAS) and several United States scientists such as Craig, Westing and Young the total quantity of herbicides sprayed in Vietnam was different, and it differed from the United States Army data by millions of gallons.


In 1997, based on MRI documents (1967), the NAS (1974) and Young (1988), the United States National Academy of Science published data on herbicides used during the Vietnam War (Table 4).
Table 4

The major herbicides and pesticides used in 

Operation Ranch Hand 1962-1971
Herbicides and pesticides
Formula
Spraying quantity (gallons)
Year



Agent Purple
2,4-D and 2,4,5-T
145,000
1962-1964

Agent Blue (Phytar 560-G)
Cacodylic acid
1,124,307
1962-1971

Agent Pink
2,4,5-T
122,792
1962-1964

Agent Green
2,4,5-T
8,208
1962-1964

Agent Orange  

Agent Orange II
2,4-D and 2,4,5-T
11,261,429
1965-1970

Agent White (Tordon-101)
2,4-D; Pichoram
5,246,502
1965-1971

Source: US. NAS - 1997 

Table 5

Quantity of herbicides and pesticides sprayed in Southern Vietnam 

according to different sources (in gallons) 

Chemicals
CRAIG

(1975)
NAS

(1974)
WESTING (1976)
YOUNG

US army

Agent Orange
10,645,904
11,266,929
11,712,860
10,630,428

Agent White
5,632,904
5,274,129
5,234,083
5,764,215

Agent Blue
1,149,740
1,137,470
2,161,456
1,190,585

Agent Purple 
-
-
-
145,000

Agent Pink
-
-
-
122,792

Agent Green
-
-
-
8,206

Total
14,423,554
18,936,068
19,114,169
17,801,223

Source: US NAS - 1997


According to the United States Army in 1969, the dosage of pesticides and herbicides used in agriculture in the United States was lower than the dosage sprayed in the Vietnam War (Table 6).

Table 6

Dose used (kg/ha)

Chemical
US agriculture
Vietnam War
Note

Agent Orange
2.2
15 - 30
15 times higher

Agent White
0.6
16 - 18
30 times higher

Agent Blue
5.6
3 - 8
1.5 times higher

Bromacil
-
15 - 30


Monuron
-
20 - 30


Source: J.B. Neilands, 1972

The United States government spent US$ 124.4 million for herbicides and pesticides used in the Vietnam War from 1963 to 1971. Diagram 1 shows the United States Army budget that was spent for herbicides and pesticides from 1963 to 1971.

Diagram 1

The spending budget for chemicals of US Army

(Source: US Army, 1980)
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Agent Orange and other herbicides contain 2,4,5-T, a chemical which has one very toxic and resistant substance called 2,3,7,8-TCDD, the common name for which is dioxin. Dioxin is a toxic chemical that has a toxicity value thousands of times higher than other environmentally toxic chemicals. The half-life of dioxin in the soil is very long and is dependent on the composition of the soil. According to scientific reports, the half-life of dioxin in soil varies from 12 to 17 years and more.

Dioxins have been detected in the herbicides and pesticides used in the Vietnam War, especially in Agent Orange, Agent Pink, Agent Purple and Agent Blue. Westing estimated that about 170 kg of dioxin was sprayed in South Vietnam.

The analytical results of United States and other scientists show high levels of dioxin in the soil, water and human body and it is at a higher level than in developed countries. This is a complicated problem in Vietnam and should be solved to overcome the consequences of the chemical war in Vietnam.

CHAPTER II: Effects of POPs on the Vietnam environment

II.1 Contamination of POPs in soil and water in Vietnam


Recent results of studies by Vietnamese scientists to analyze the levels of POPs in water in Hanoi areas are shown in table 7. Despite the banning since 1992 of persistent pesticides such as DDT, HCB and lindane, the levels of these POPs are still high.

Table 7

Levels of organochlorine pesticides in water samples (mg/ml)

STT
Sample sites
HCB
Lindane
Aldrin
DDE
DDT

1
Tay Tuu
0.0011
-
-
-
0.007

2
Song Phuong
0.0065
0.01
-
0.009
0.004

3
Cau Dien
-
-
-
0.005
-

4
Quang An
-
0.008
-
-
0.005

5
Dong Lao
0.0021
-
-

0.006

Source: Prof. Pham Binh Quyen, Hanoi National University, 1993


Table 8 shows the levels of POPs in soil in the urban areas in Hanoi, where cultivation of vegetables takes place. 

Table 8

Levels of DDT and Lindane in soil (mg/kg dry soil)

Depth of sample (cm)
Sample sites
Lindane
DDT

15 – 30
Tay Tuu
0.01
0.07

15 – 30
Song Phuong
0.04
0.10

0-15
Cau Dien
0.02


15-30
Cau Dien
0.06


Source: Prof. Pham Binh Quyen, Hanoi National University, 1993


The analytical results of soil, water and air samples taken in the areas surrounding the 36 old pesticides stockpiles are given in table 9 below.

Table 9

HCH and DDT levels in soil, water and air 

in areas surrounding the old pesticides stockpiles in Vietnam
Sample type
Quantity of sample
HCH 
DDT

Soil
423
0.3-7.1 mg/kg
0.02-22 mg/kg

Water
120
0.15-8.1 mg/l
0.01-6.5 mg/l

Ambient air
144
0.07-0.20 mg/m3 
0.06-0.40 mg/m3

Source: Preventive Medicine Department, Ministry of Health, 1996


Other studies to analyze the PCB levels in waste dumping sites in Hanoi urban areas in 1996-1997 are shown in table 10. 

Table 10

PCB levels in soil in Hanoi urban areas

Sample site
PCB level

Around a transformer station 
392 ppb

Around a transformer station 
330 ppb

Municipal waste dumping site  
1,426 ppb

An electrical factory
18,810 ppb

A waste dumping site
73,285 ppb

Source: Do Thanh Bai, Industrial Chemical Institute, 1998

After the Vietnam War, the analysis of dioxin levels in the environment was not possible due to lack of equipment, facilities and knowledge. Since 1980, based on international cooperation with foreign scientists and laboratories, such as in the Netherlands, Germany and the United States of America, Vietnam started to analyze the dioxin levels in soil and mud. The dioxin contamination in the soil and in mud in Vietnam is shown in diagram 2.

Diagram 2

Dioxin contamination in soil in Vietnam

(1980-1997)
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Based on this diagram the following can be observed:

- In northern Vietnam non-spraying areas, all samples have shown no detectable dioxin (Red River mud and soil in Hanoi).

- In southern Vietnam herbicide spraying areas in the war, average levels of 2,3,7,8-TCDD per positive sample are very high when compared to northern Vietnamese results.

II.2 POPs levels in food and wildlife in Vietnam


In Vietnam, the persistent organic pollutants used in agriculture have been banned since 1992, however the contamination from these POPs resulting from obsolete pesticide stockpiles is heavily polluting the environment and is a problem that requires a rapid solution. The analytical results show elevated levels of DDT and HCH in vegetables, fruits and meats and is a source of pollution and adverse effects on human health. Table 11 shows high levels of DDT in chicken and pork fats.

Table 11

DDT and HCH levels in food of several regions in Vietnam

Sample type
Sample quantity
HCH
DDT

Vegetable and fruits
728
0.2-21.9 mg/kg
0.1 - 5.0 mg/kg

Chicken fats
30

1.208(0.238 mg/kg

Pork fats


1.4(0.305 mg/kg

Source: Preventive Medicine Department, Ministry of Health, 1995


Table 12 shows high levels of DDT in some vegetables in provinces in the centre of Vietnam.

Table 12

DDT levels in vegetables from some provinces in Vietnam (mg/kg - 1993) 

No.
Sample type
Quantity of Sample
p.p ‘- DDT

1
 Place N.1

 Onion root

 Onion leaf

 Vietnamese onion root

 Vietnamese onion leaf
20

20

20

20
0.505 ( 0.178

0.335 ( 0.134

0.429 ( 0.089

0.229 ( 0.071

2
Place N.2

 Mustard green

 Chinese lettuce

 Celery cabbage

 Amaranth

 Spinach
20

20

20

20

20
0.489 ( 0.148

0.461 ( 0.160

0.458 ( 0.154

0.439 ( 0.138

0.229 ( 0.064

Source: Pham Binh Quyen, Hanoi National University, 1993


The DDT levels in tables 11 and 12 are higher than the permissible DDT levels used in Vietnamese standard setting (0.02 mg/kg). They are higher by a factor of 10 to 25 in vegetables and a factor of 50 in food. There is no data on PCB analyses in food in Vietnam. More detailed studies of PCB levels in the environment and its effects on human health and the environment need to be undertaken in Vietnam.

The American Association for the Advance of Sciences (AAAS) protested the use of chemicals during the Vietnam War and this association studied the effects of the herbicides used during the war. In 1973, an American delegation of scientists from Harvard University (Boston, Massachussetts) came to Vietnam to study the effects of herbicides and pesticides used in the Vietnam War. Dr. M. Messelson was the head of this delegation and they used fish and shrimp samples from the Saigon and Dong nai rivers and Can gio coastline for dioxin analysis. The results are given in table 13.

Table 13

2,3,7,8-TCDD levels in food in Vietnam in 1973

Sample type
Level of 2,3,7,8-TCDD

(ppt-wet samples)

Freshwater fish

Catfish

Catfish
540

814

522

Catfish

Shrimp 
  70

  42

Frog

Sea shrimp 
 79

 18


Source: Baughmann-Messelson, 1973


This table shows that the dioxin level in food in Vietnam was very high in 1973, after the end of chemical war. The average level of 2,3,7,8-TCDD resulting from the analysis of 7 samples was 297ppt with a range from 18ppt to 814ppt. After Messelson’s 12-year dioxin analysis, Vietnam returned to the issue.


From 1986 to 1990, Vietnam cooperated with foreign scientists to analyze dioxin levels in food in northern and southern Vietnam (Hue City, Ho Chi Minh City, Binh Duong province). Analysis was also undertaken to determine dioxin levels in wildlife (turtle and snake) in Tan Uyen and Tan Thanh that were heavy spray areas.


The food samples were taken in the local markets using the body parts for analysis (fat, muscle, liver and ovary). The samples were wrapped up in tin foil and frozen (-20(C) for transport to the laboratories where they would be analyzed. In this study, the food samples were analyzed in particular laboratories: Kees Olie from the Environmental and Toxicity Laboratory of Amsterdam University, Netherlands and Peter Furst from the Food Analytical Laboratory North Rhine-Westphalia, Germany. Table 14 shows the results of these analyses.

Table 14

Overview of Dioxin level in foods in several regions in Vietnam (ppt)

(1986-1990)

Sample sites
Number of samples
Mean 2,3,7,8-TCDD 

Hanoi 
8
0.38

Hue
1
0

Ho chi Minh City
13
0.61

Binh Duong  (Thu Dau Mot)
2
1.8

Tan Uyen
2
0.065


Source: A. Schecter, 1986-1990


The following remarks can be made according to the results given in this table. The means of 2,3,7,8-TCDD in 18 samples taken at 4 different provinces in southern Vietnam were 0.64ppt (rang from non-detectable to 3.13ppt). In comparison with dioxin levels in food in 1973, it can be seen that within this period (1986-1990) the dioxin levels in food decreased from 297ppt (in 1973) to 0.64 ppt (in 1990).


Table 15 shows the comparision the dioxin levels in food in Vietnam, Russia and Germany.

Table 15

The PCDD/F TEQ levels in foods from Vietnam, Russia and Germany (ppt)

VIETNAM
RUSSIA
GERMANY



Food 
Wet 
Lipid
Food
Wet
Lipid
Food
Wet
Lipid

Pork meat

Pork fat

Chicken liver

Chicken fat


0.4

1.3

0.7

1.7
1.3

1.3

9.2

1.8


Skim milk

Beef

Cheese

Pork meat

Butter

Sausage
0.7

0.1

0.1

0.4

1.0

0.1
4.9

3.8

0.4

0.6

1.9

0.3
Milk

Cheese

Butter

Beef

Pork meat



3.8

2.17

0.8

3.18

0.02



Source: (A. Schecter, Chemosphere Vol.20- Nos.7-9, pp. 789-806, 1990)
Based on this data, the author of this study could conclude that the dioxin levels in Vietnamese food were very high in 1973 and had decreased by 1980. These levels were then in the same range as compared with dioxin levels in food from developed countries.

The author also analyzed the dioxin levels in two wildlife animals, turtle and snake in Tan Thanh village, Tan Uyen District and Binh Duong province. Tan Thanh village was one of the villages that lay in the military zone D and received heavy spraying during the war. The analytical results showed high dioxin levels in these animals (see table 16), higher than dioxin levels in food taken from the markets.

Table 16

2,3,7,8-TCDD levels in wildlife animals in southern Vietnam

(wet samples - ppt -1989)


SNAKE
TURTLE



Ovary
Liver
Muscle
gall bladder

2,3,7,8-TCDD
11.58
60.2
19.0
1.3
2.2

PCDD/F TEQ
13.71
68.7
20.2
2.1
4.8

Source: A.Schecter, 1989

It can be seen that the level of 2,3,7,8-TCDD per total of PCDD/F TEQ is very high. It can hence be suggested that the discovery of dioxin levels in these animals is a result of their exposure to Agent Orange used during the war and does not come from other industrial activities.

Owing to the lack of knowledge, equipment and facilities, it has not yet been possible to study the effects of POPs on wildlife animals as well as analyze the dioxin levels in some long-life animals such as the wildcat. It is hoped that in the future, a cooperation can be established with international organizations to conduct this study for the assessment of POPs effects and its damage on the environment and the wildlife.

II.3 Effects of dioxins on the floral composition and wildlife animals in Vietnam



In the early 1970s, the biologist Paul W. Richards from the AAAS noted that large areas of the tropical forest system in Vietnam had been destroyed. In some spraying areas, the grass fields such as imperata cylindrica and the bamboo plantations were damaged and trees with low economic value were growing rapidly. Much of the tropical forests had been subjected to heavy damage and has not been able to recover to the present day. 



According to the report of the United States Ministry of Defense, the total spraying area was of the order of 12% of the total surface of South Vietnam. However, according to other scientists’ estimation, the total spraying areas were much higher than those given in the United States Army's report. Diagram 3 shows the total spraying area by year.

Diagram  3

The herbicides spraying areas in South of Vietnam

(US Ministry of Defence - 1974)
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This diagram shows that the most intensive herbicides spraying period was from 1967 to 1969 therefore the spraying surface in these years was higher than those of other years.


The effects of the use of chemicals during the war, especially the impact of dioxins on the environment, were very serious and spread for a long time. Millions of hectares of forests were destroyed due to the ecological imbalance in part resulting from a great loss of wood resources and wildlife resources. The loss of forest seeds made the restoration of the forest difficult. The water retention function of the forest was also lost which contributed to flooding in the rainy season and drought in the dry season and affected agricultural activities. The land protection and nutrition enriching functions of the forest were lost due to continual flooding and land erosion and the soil became poor. According to the NAS's assessment, the restoration of the forest in Vietnam will require a period of 100 years. In reality much of the area that was forest prior to the spraying has become empty land and bare hills.



The biological ecosystem in Vietnam is rich and very varied. A famous Asian ornithologist, Professor Jean Delacour, noted that Vietnam had a rich resource of birdlife. More than 600 specific types of bird had been observed in Vietnam. Other wildlife animals such as the elephant, tiger, wildcat, buffalo and bull were numerous. Vietnam was the only country in which the Douc Langur monkey and Indochinese gibbon were seen.



The biodiversity has also been affected as a result of the destruction of the forest. Birds and other wildlife have died owing to the lack of food and direct exposure to herbicides spraying. Wild beasts have either died of starvation or they have had to move to other places. The numbers of the valuable Highland bulls have decreased from 700-800 species in 1936 to 200 species in 1964.



When the valuable animals were damaged, other non-valuable animals developed such as the field rat which started to destroy crops. This caused a plague epidemic in some areas. In other provinces, the mosquito developed and resulted in a malaria and hemorrhagic fever epidemic.



The spraying of herbicides to destroy the forests and the high level of dioxins in the soil changed the bio-geological/chemical cycle, ecological balance and affected the environment. Regretfully, further detailed studies on the effects of dioxins on the environment and natural resources is not possible due to the lack of financial resources and technical and scientific knowledge. This is an urgent issue that needs to be solved in Vietnam and it hoped that cooperation with associations and scientists around the world can be established in order to study the effects of POPs such as PCBs, DDT and dioxins on environment.

CHAPTER III: The effects of persistent organic pollutants on human health

III.1 Levels of POPs in the human body


DDT is one of the chemicals belonging to toxic class II with an LD50 of 113 mg/kg (dermal). DDT is resistant in the environment and accumulates in the human body and is an acute and chronic poison to humans. This toxic chemical affects several parts of the body such as the nervous system, liver, endocrine system and cardiac system.


The analysis of DDT levels in residents of Vietnam shows this level is still high even though this pesticide has been banned since 1992 (Table 17): 

Table 17

DDT levels in blood samples of women in Hanoi (1995)

Substance
Rural (n=30)
Urban (n=8)

DDE (ng/ml)
9.24
24.84

DDT (ng/ml)
1.38
4.61

Total DDT+DDE (ng/ml)
11.68
32.3

Source: A. Schecter, 1996


The DDT level, especially the DDE level is still high in the human body and could be a cause of breast cancer in Vietnam. The sample number is small and no complete study has yet been done on the relationship between DDT and breast cancer.

There are at present no analyses of other POPs levels, such as those for PCBs or HCB, in residents of Vietnam. This issue needs to be studied for a better understanding of the etiology of diseases caused by the adverse effects of POPs.


In the years 1970-1973, a group of American scientists from the AAAS arrived in Vietnam to study the effects of chemicals used during the Vietnam War on human health. Prof. J. Constable and Prof. Meselsson were the leaders of this group and samples of breast milk were taken from mothers who were feeding their babies in provinces such as Tan Uyen Village (Binh Duong province), Can Gio, Ho Chi Minh City and other areas which had received heavy spraying. These samples were taken for dioxin analysis. 


The breast milk samples were taken and analyzed by R. Baughmann in the analytical laboratory of M. Messelsson of Harvard University, Massachussetts. The analytical method used was gas chromatography/mass-spectroscopy. The results are shown in table 18.

Table 18

The dioxin level in breast milk of Vietnamese women ( ppt, lipid)

1970
1973


Mean
Range
Mean
Range

2,3,7,8-TCDD

PCDD/F TEQ
489.9 
ND-1570
131

161.8
ND-232

ND-270.6

Source: Baughmann and Meselsson, 1970 - 1973 


The results showed that dioxin levels in the breast milk of Vietnamese women were very high, in fact, the highest level in the world. High levels of dioxin in a woman’s body may cause many health problems in women and their babies. After 3 years, in 1973, the dioxin levels in breast milk were still high (mean 2,3,7,8-TCDD of 131ppt) but it had decreased in comparison with the 1970 levels (mean 2,3,7,8-TCDD of 484.9ppt).


Schecter analyzed the dioxin levels in Vietnamese residents (Table 19). The dioxin levels in residents of southern Vietnam was higher than those of northern Vietnam and of developed countries. It is possible that the major part of the contamination by dioxin in humans of southern Vietnam were the consequence of chemicals used during the Indochina War II.

Table 19

PCDD/F TEQ levels in Vietnamese residents

in comparision with developed countries

(ppt, lipid)

Samples
USA
Germany
Northern Vietnam
Southern Vietnam
Russia

Mean level in blood samples (1980-1991)
41 (n=100)
42 

( n=85)
10

(n=32)
49

(n=33)
17

(n=50)

Mean level in fat tissue samples (1980)
24

(n=15)
69

(n=4)
4

(n=26)
30

(n=41)


Mean level in breast milk (1980)
20

(n=43)
27

(n=185)
9

(n=30)
34

(n=11)
12

(n=23)

Source: A. Schecter, 1990

As a consequence of the results obtained from this analysis a cooperative study is being set up to study the effects of POPs, especially of dioxin, on human health in Vietnam.

III.2 The effects of dioxins on human health


In medicine, the way to find out the cause - effect relation between the disease and its etiology is very difficult. It requires much time, financial resources and scientific studies. 


Vietnam is an agriculture-based country and does not have modern scientific equipment for certain studies to assess the effects of POPs on human health. Dioxin is a specific problem in Vietnam and it was the consequence of chemicals used during the Vietnam War. The long-term effects of dioxins on human health are the first priority of studies in Vietnam in recent times.


Dioxin is a new toxic chemical that was only discovered in the 1950s, hence it is not easy to estimate its effect on humans. To date scientists have not been able to determine the specific illnesses caused by dioxins. Those suspected to relate to dioxins may be a result of other interacting factors hence the diagnosis is not simple. Furthermore, the costs involved with the analysis of dioxin are high and the analysis is not completely trustworthy owing to the periodic eliminate of dioxin from the body. Dioxin effects have a very long latency period in the body. When it is determined that an illness may be caused by dioxin, the dioxin level has decreased with time to a very low level. Several studies in the world have recognized that dioxin may be a risk factors of cancer, reproductive dysfunction and birth defects, immune system disorders and endocrine dysfunction.


Some selected studies show results as follows.


Fingerhut et al. of the Center for Disease Control (CDC) and Zobe Mans and Saracel of the National Institute for Environmental Healths (NIEHS) have shown that the mortality rate of cancer was high. These studies confirmed the carcinogenic role of dioxin, which had already been found in the works of Hardell. Approximately 19 studies recognized that dioxins caused cancer on experimental animals.


The Birnbaum Laboratory of the United States Environmental Protection Agency (EPA) - HERL studies have shown that the immune system and reproductive organs are more sensitive with dioxin effects than cancer.


Studies of Operation Ranch Hand, and of the National Institute for Occupational Health and Safety (NIOHS) on the American veterans of the Vietnam War, as well as of workers exposed to dioxins, show that dioxins may be the cause of diabetes, lipid abnormalities with increasing lipid levels in blood. This causes circulatory and cerebral disorders.


Oliver and Schecter did a study on workers exposed to dioxins following the incineration of electrical transformers that showed the relationship between dioxins and disorders of the central and peripheral nervous system. 


Dr. Walter Rogan of the National Institute of Health (NIH) observed the personality change of mothers exposed to PCBs and dibenzofurans in his study of the PCB levels in the residents of North Carolina. Bowman’s study on monkeys exposed to 2,3,7,8-TCDD and a study of Segal and Schantz on PCB effects show changes in the central neurosystem. These studies supported the suggestion that dioxins affects the central neurosystem along with the effects of lead that result in a decrease in the IQ of children.


In Vietnam, there were some epidemiological studies in cooperation with INSERM in France, the International Agency for Research on Cancer (IARC) and the United States of America on cancer related to dioxin and DDT exposure.

A. Breast cancer

During the period of 1994-1995, Vietnam cooperated with scientists from the United States of America to conduct a study on the relationship between DDT and breast cancer. This was a pilot study in the cancer hospital in Hanoi. The results showed that the group with DDE levels higher than 15.99 ng/ml in blood had a high risk of breast cancer. Table 20 shows the results of this study. However to obtain a complete picture of the relationship between DDT and breast cancer, additional epidemiological studies, with larger sample sizes, need to conducted on the population.

Table 20

Relationship between DDT level in blood samples and breast cancer


Case
Control
OR (95%CI)

DDE(ng/ml)




<4.35
8
6
1.00

4.35-15.99
5
9
0.45 (0.1-2.0)

>15.99
8
6
1.14 (0.23-5.88)

DDT (ng/ml)




<0.8
8
8
1.00

0.8-2.19
9
5
2.23 (0.4-12.6)

>2.19
6
8
1.21 (0.16-9.8)

Source: A. Schecter, 1996


B. Liver cancer.

Another epidemiological study was undertaken in cooperation with INSERM to find out the relationship between hepato-cellular carcinoma and herbicides/dioxin exposure during the Vietnam War and was conducted on northern Vietnamese veterans in the period 1989-1991. In the results, a correlation was found between liver cancer and the duration of time of service in southern Vietnam (more than 10 years) with a ORadj=9.6 (95%IC: 1.4-92.5) adjusted with other factors such as HBC, HCV and pesticides exposure. In this study it was determined that the tendency of risk of liver cancer increased with the duration of time of service in the southern military zone (p=0.001).


The results of these studies make some suggestion as to the effects of dioxins and other POPs on human health in Vietnam. However to obtain an exact conclusion of this issue, a more complete study is necessary to assess in depth the effects of POPs and the etiology of certain diseases caused by POPs on human health in Vietnam.
III.3 Effects of dioxins on the reproductive abnormalities in some province in southern Vietnam

According to the statistics of Tu Du Obstetrical Hospital in Ho Chi Minh City, in the time span covering 1952 to 1985, the rate of birth defects, choriomole and fetal asphyxia was very high with the highest rate in the years 1967-1968. This corresponds to the time during the war in which intensive herbicidal spraying, including Agent Orange contaminated dioxin spraying, took place in southern Vietnam.

Reproductive dysfunction, such as spontaneous abortion, premature birth, choriomole and choriocarcinoma have a high incidence in southern Vietnam and this frequency is higher than in northern Vietnam. As noted by Nguyen Thi Ngoc Phuong et al in a study in 1993, the comparison of the incidence of choriomole and choriocarcinoma in two mother-groups coming from the same province is different. In the group of mothers born during the herbicide spraying period (1964-1970) there is a 1.02% higher incidence than in the group of mothers born prior to the herbicides spraying period (1933-1963) (0.04%) (p<0.05).

The occurrence of birth defects is one of the issues that have drawn the attention of scientists. Previously foreign scientists did not accept the suggestion that birth defects could arise from males who had been exposed to dioxin. However, studies undertaken in Vietnam based on clinical diagnosis affirmed this suggestion. Results from an investigation of the veterans from northern Vietnam in Viet Yen District (Ha Bac province) show a high rate of birth defects among the families that have a father who served in the south during the war. These results were compared with families that had a person who served in places other than southern Vietnam. The investigation found a direct relation between the amount of time served by a father in southern Vietnam and the birth defect rate.


This discovery by Vietnamese scientists has recently been confirmed by American studies. An investigation in the United States of America studied the dioxin level in the sperm of American veterans of the Vietnam War. The NIEHS recognized one type of birth defect related to exposure to Agent Orange is spina bifida.


However the birth defects are not only focussed on spina bifida as it is recognized in the United States of America. In reality there are a variety of birth defects. The birth defects in the group exposed to Agent Orange in Vietnam were the following: 

- Abnormality of the nervous system such as anancephaly, microcephaly, hydrocephaly, spina bifida, brain retardation, stupidity, blindness and dumbness. 


- Cleft palate, cleft lip and palate, club hand and food, polydactyly.

One kind of birth defect was not common but very specific - this was the occurrence of Siamese twins. In the world, the incidence of Siamese twins is very low, about 1 in 20 million births. If this incidence rate and the birth rate in Vietnam are coupled together one could expect one set of Siamese twins in 10 years in Vietnam. In reality, during 5 years from 1980 to 1985, in the four hospitals in southern Vietnam where there had been heavy herbicide spraying, Tay ninh, Dong nai, Binh Duong provinces and Ho Chi Minh City there were 30 sets of Siamese twins. Some sets had particular characteristics: a baby with two heads and one body, a baby with one head with two faces and twins with their abdomens joined. 

The characteristics of birth defects in Vietnam under the effect of dioxins have been studied. In one case in one family there are several birth-defect babies and they have multiple abnormalities on their bodies. There is another family with 5 children of whom 4 children have abnormalities.

III.4 The long-term effects of POPs on human health


The results of primary studies have proved the scientific objective and the need to conduct more study on the effects of POPs such as dioxin, DDT and PCBs on human health. The first analytical results show that Vietnam has dioxin levels in the environment and human body higher than levels in developed countries.


However, the numbers of studies on the specific illnesses caused by POPs are still small and the studies relatively superficial, especially on cancers. Cancers have been globally recognized as being associated with exposure to dioxin. However that recognition has not been further studied even though, according to statistics, those cancers have a very high rate of occurrence in spraying areas in Vietnam. Reproductive dysfunction has been studied more completely and some conclusions have been obtained. In Vietnam, new findings such as those showing birth defects from fathers who were exposed to herbicide spraying during the war, have been recognized by scientists around the world. However more work needs to be done to clarify the relationship between choriomole, low birth weight and stillbirths and exposure to dioxin.


There are many problems related to the effects of dioxins as well as other POPs on human health that still require investigation. These include: 


- cancers which have not been studied;


- the effects of dioxins and other POPs on the genetic system;

- immune system disorders (immune suppression and auto-immunity) associated with exposure to dioxins and other POPs;

- effects of dioxins on the metabolism and digestive disorders: diabetes, changes in liver enzymes, lipid abnormalities and ulcers.

The most important factor is prevention, treatment and clean-up of the dioxins and other POPs contaminating the environment and human body. The task of treating patients having diseases associated with exposure to dioxins is a very difficult one.

CHAPTER IV:  Persistent Organic Pollutants management in Vietnam

IV.1 Pesticides and persistent organic pollutant management in Vietnam


The use of pesticides and persistent organic pollutants without chemical management is increasing day by day with the result that there are serious consequences to the environment, through water, air and soil pollution, and to human health through dangerous diseases.


The major factor in the unsafe use of pesticides and POPs is the shortage of information and awareness. This includes control of pesticide spraying processes, lack of regulations and guidelines, and failure to enforce regulations relating to the use and the uncontrolled sale of highly toxic chemicals.

The Vietnamese government is in charge of pesticide management and safety through a decentralized administration, each ministry having its own responsibility. The Ministry of Labour, Invalids and Social Affairs manages worker safety and protection, the Ministry of Agriculture and Rural Development manages fertilizers and pesticides used in agriculture, and the Ministry of Health manages the pesticides used in medicine for the prevention of vector diseases.

To strengthen capacity building of chemicals management, a number of regulatory documents have been issued, including the Decree on Vegetables Protection and Quarantine, the Environmental Protection Law and some other related regulatory documents. Among these is also the Ministry's Decision of the pesticides banned in Vietnam, which is a list of 26 pesticides including insecticides, herbicides and fungicides (annex 1). 

However, there are still some remaining problems in the field of pesticides and POPs management in Vietnam:

- The integration of legislative documents is lacking. The cumbersome and overlapping system of responsibilities and functions of ministries and offices is shown through the above-mentioned documents (these overlaps could find out in the Law on Labour, the Environmental Protection Law and the Decree on Vegetable Protection and Quarantine...).

- Similarly, there is an overlap situation of the inspection and supervision of the implementation of governmental legislative documents from top to bottom and it is not effective.

- Regulatory documents that have already been issued for the purpose of managing pesticides and POPs are insufficient.

- The methodology to provide people with information on pesticides and POPs safety and use is also insufficient.

It is hence necessary that the functional offices of the Vietnamese government review the system of legislative documents relating to pesticide and POPs management and use, in particular to build a legislative system of regulation of and guidelines for the control and management of POPs from storage and transportation to use and disposal.

IV.2 Government Directive on strengthening the management of pesticides and persistent organic pollutant use

On August 25, 1998, the Prime Minister promulgated the Directive No. 29/1998/CT-TTg on strengthening the management of pesticides and persistent organic pollutant use. In this Directive, the Prime Minister clearly indicated the issues to be completely settled as follows.

1. Totally prohibits organizations and individuals to produce, to purchase and sell, to store, transport and to use the toxic pesticides that have been banned. Any violation thereto will be settled in accordance with the Environmental Protection Law and the Decree No. 26-CP of April 26, 1996, stipulating the administrative punishment for violation of that law, the Decree No. 78/CP dated November 29,1996 on the administrative punishment for violating the vegetables protection and quarantine law, and other regulations. The organizations and individuals that violate the laws or cause damage to other organizations or individuals, must compensate in accordance with the Law and, in case of serious violations, they will be held criminally responsible. 

2. To collect all banned pesticides, to treat and dispose of them in accordance with the technology and process of hazardous wastes treatment and to ensure no adverse effect to the environment or human health in a given period of time. To take the necessary measures for remediation of environmental pollution resulting from stockpiles of obsolete pesticides.

3. To promote the dissemination of information and awareness-raising of the population on the dangerous effects of pesticides to the environment and to human health. To mobilize farmers to cease careless habits in the use of pesticides and disposal of pesticide packaging following its spraying and use, and to convince them to use worker protection methods and protective clothing in pesticide spraying and to follow the rules of pesticide use methods issued by the Government.

4. To prohibit the uncontrolled disposal of transformer oil, waste oils and other wastes containing PCBs to the environment, and to reduce and then to aim for prohibition of the use of industrial products containing PCBs. To perform strict controls to ensure that PCB disposal and transportation are in compliance with the regulations and guidelines of environmental hygiene and hazardous wastes regulations.

Any violation thereof will be settled by the Environmental Protection Law, Decree N. 26-CP dated April 26,1996 and other legislative documents. Any organization or individual, which by their violation causes damage or loss to other organizations or individuals must compensate for this violation and, in serious cases, will be held criminally accountable.

5. To collect, treat and dispose of all kinds of colloidal oil, industrial wastes and industrial products containing PCBs in compliance with hazardous waste treatment and disposal technology.

For implementation, this Government Directive clearly assigns duties to specific ministries as follows.

The Ministry of Agriculture and Rural Development


Issue and publish the list of the permitted, severely restricted and banned pesticides every year; synthesize and report to the Government on pesticides management in the whole country; inventory the quantity of banned pesticides in provinces in Vietnam.


Coordinate with the Ministry of Industry, the Ministry of Science, Technology and Environment, and the People's Committees of provinces, on management, control and inspection of pesticide producers and sellers. In management, control and inspection should be undertaken on the kinds of pesticides permitted for production and trade, and other pesticide activities according to the regulation of the Decree on Vegetable Quarantine and Protection. To strengthen the inspection system so as to determine and settle any violation in all aspects of pesticides use and activities in agriculture.


Preside over and coordinate with other ministries and offices concerned with examining and supervising the local authorities in the total collection of banned and obsolete pesticides remaining for treatment and disposal. This treatment and disposal should be undertaken in accordance with appropriate technological processes for hazardous waste treatment so as to ensure no environmental pollution and no effect on human health.

Make the amendments and supplements to the pesticide regulations and guidelines, which have been issued under the Decree on Vegetable Quarantine and Protection immediately.


Coordinate with the public information sector and media, with professional associations, other organizations and People's Committees of the provinces and of the central cities to publicize issues related to the safe use of pesticides. This includes advice to and mobilization of the farmers in the use of pesticides with strict implementation of the guidelines and application of worker protection measures.


The Ministry of Industry
Preside over and coordinate with the Ministry of Science, Technology and Environment, and the People's Committees of provinces and central cities in developing plans to implement management and close control on the use, transportation and disposal of industrial products containing PCBs. In addition, to collect and dispose of these PCB wastes in Vietnam.


The Ministry of Health

Be responsible for the management, control and supervision of the production, import and export, as well as of the use of the chemicals, manufactured as insecticides, rodenticides and for other uses in the public health sector. Coordinate with the Ministry of Agriculture and Rural Development and other concerned central and local authorities in the collection, treatment and disposal of pesticides banned in Vietnam. Regularly update the pesticide poisoning statistics and related effects on human health to propose prevention programmes and effective treatment of these diseases. 


The Ministry of Trade
Coordinate with the General Department of Customs and other concerned authorities in strengthening of the control and supervision of the import and export of pesticides in general, and those already banned in Vietnam in particular, and of all kinds of oils and industrial products containing PCBs.


The Ministry of Science, Technology and Environment
Urgently issue hazardous waste regulations, including for pesticides and PCBs. Examine, develop and undertake implementation of treatment and disposal technology for banned and hazardous pesticides that are imported illegally into Vietnam, as well as of all kind of oils and industrial products containing PCBs. Assess the environmental pollution level caused by pesticides used in Vietnam to analyze the dangerous pesticides and POPs residues in agricultural products, in foods and in the environment such as soil and water and to propose preventive measures.

IV.3 Urgent problems that need a solution in Vietnam 

A. To assess the risk of POPs and its residues in the environment

The first problem posed is to conduct an inventory and assessment of the total quantity of POPs such as DDT, HCH and PCBs remaining in pesticide stockpiles as well as in transformers and capacitors stored in Vietnam. At the present time, there are only preliminary results of POPs surveys in several regions but there is no general inventory to assess the quantity of POPs needing treatment and disposal in Vietnam.

There should be a survey and an identification of the hot spots that were polluted by PCBs, DDT and dioxins in order to develop a plan for remediation and clean-up of these sites. In addition a plan should be drawn up for the prevention of pervasive pollution and its effects on the environment, the biodiversity and human health.

B. To study the POPs treatment and disposal technology


As mentioned above, in Vietnam there are some areas heavily contaminated by PCBs and dioxin, but there is no knowledge or technology for its remediation. In further developments to this report, it would be useful to study and apply effective technology to remediate these contaminated areas as well as to discover new contamination hot spots in Vietnam. 


This work requires modern scientific and technical knowledge as well as substantial financial resources, hence Vietnam hopes to have a fruitful cooperation with and assistance from developed countries in the next step of this project.

C. Study and assess the long-term effects of POPs on the environment and human health

1. To study and assess the effects of POPs on the environment such as:

- impact of POPs on the ecological balance, floral cover and biodiversity in each region of Vietnam;

- POPs distribution in soil and water in Vietnam;

- basis of GIS on which to indicate the POPs polluted areas [?];

- establishment of a registration system of POPs as well as toxic chemicals used and causing pollution in Vietnam;

- remediation of the POPs contaminated areas to rehabilitate the environment of these areas, especially to build an environmental rehabilitation programme for areas which have been destroyed by dioxins and Agent Orange during the period of the chemical war in Vietnam.

2. To study and assess the long-term effects of POPs on human health and determine solutions:

- study the specific cancers caused by POPs such as soft tissues sarcoma, liver cancer, breast cancer and choriocarcinoma;

- study the reproductive abnormalities and birth defects caused by POPs and dioxins in Vietnamese residents;

- study the specific diseases associated with POPs;

. study the methods of POPs treatment and prevention of diseases caused by POPs in humans.

D. Strengthen the POPs management in Vietnam


POPs management in Vietnam is new. To integrate it with POPs management systems in other countries in the world and to contribute Vietnamese knowledge to the establishment of a POPs Convention as being developed by UNEP, Vietnam has to push the following activities:

1. Establish synchronized legislative documents and a unified management of POPs in the ministries and in the central and local authorities, in particular, to strengthen the management, control, supervision and prevention of the pollution sources at the local level.

2. Strengthen the inspection, control and supervision of the prohibited disposal of transformer oils, waste oils and other industrial products containing PCBs into the local environment of the production and industrial facilities. To strictly control the import into Vietnam of transformers containing PCBs. 


3. Survey and assess the areas heavily contaminated by dioxin, PCBs, DDT and other obsolete chemicals in cooperation with other countries and international organizations and treat and dispose of these chemicals in an appropriate manner.


4. Coordinate with the media and public information organizations to raise the awareness of local residents of the effects of POPs on the environment and on human health.

CONCLUSION


The assessment study of the POPs residues and its effects on the environment and human health is complicated and requires advanced technology and scientific knowledge.


Vietnam is a member of the Asian Community (ASEAN) and similarly to other countries in this region, the environmental pollution caused by POPs in Vietnam is one of the imperative problems that has to be solved. In particular, Vietnam differs from other countries in that notwithstanding the large quantity of herbicides and pesticides, it is also contaminated by dioxin, a very toxic and resistant substance. Dioxin spraying took place in southern Vietnam during ten years (170kg). Hence Vietnam is the sole country in the world to suffer the harmful effects of dioxins and is therefore also the ideal place to study the consequences and long-term effects of PCDD/F on the environment and on humans.

The analytical results shown in this report have low accuracy and value as the analytical samples were not representative. However, these results provide a picture of the effects of POPs on the environment and human health in general in Vietnam.

According to these results, Vietnam is polluted by POPs such as DDT, PCBs and dioxins. Owing to the prevailing conditions no general study of the effects of POPs on the environment and human health is available. However, as a first need, Vietnam requires modern and effective technology and funding for remediation of areas heavily contaminated by PCBs and dioxins.

It is hoped that this report will provide UNEP Chemicals with a review of the environmental pollution problems caused by POPs in Vietnam. It is also hoped that assistance will be received from UNEP as well as other international organizations for future steps in the project in order to fully study and assess the effects of POPs on the environment and human health in general, and of POPs disposal technologies.

Acknowledgement

We would like to express our gratitude to UNEP Chemicals for its contribution to this study. Our special thanks to Dr. James Willis and Mrs. Fatoumata Ouane for their kind assistance and cooperation in the development of this study.

We would like to thank the Ministers of MOSTE for their support to us in doing this study and extend our thanks to all Vietnamese and international scientists for their scientific contributions in this report. 

We thank all ministries in Vietnam for their cooperation and contribution in this fruitful and successful work.

References

1. Agenda 21.

United Nations Conference on Environment and Development, Rio do Janeiro, Brazil (1992).

2. Baughmann, R.W.

Tetrachlorodibenzo-p-dioxin in the environment high resolution mass spectrometry to the picogram level. Cambridge, MA, Ph.D. thesis, Harvard University, 1-2233pp (1974).

3. Baughmann, R.W. and Messelson M.

An analytical method for determining TCDD (dioxin) levels of TCDD in samples from Vietnam. Environmental Health Perspective; 27-35pp (September 1973).

4. Chemosphere.

Chemistry, biology and toxicology as related to environmental problems - chlorinated dioxin and related compounds (1987, 1989, 1990).

5. Cordier, S. Le Bich Thuy et al.

Viral infection and chemical exposure as risk factors for Hepatocellular carcinoma in Vietnam. Int J. Cancer; 55, 196-201pp (1993).

6. Dao Trong Anh, Nguyen Van Hoe et al.

The pesticides used in Vietnam and its residues in soil, water and agricultural products. Workshop on Pesticides Management, Hanoi National University, Hanoi (September 1998).

7. Do Thanh Bai et al.

PCB, production, use, waste and its dangerous characteristics. Workshop on Pesticides Management, Hanoi National University, Hanoi (September 1998).

8. GreenPeace. 

Unseen Poisons - Levels of Organochlorine Chemicals in Human Tissues. (June 1998).

9. IARC

Monographs on the Evaluation of the Carcinogenic Risks to Human; Supplement 2 (1980).

10. Law on Environmental Protection - Hanoi (1993).

11. Le cao Dai et al. 

A preliminary investigation on the general health and reproductive status of north of Vietnam potentially exposed to herbicides during wartime (Organohalogen compounds). Eco informa Press, Bayreuth, Germany, 4, 83-91pp (1991).

12. Le diem Huong, Nguyen thi Ngoc Phuong

An estimate of the incidence of birth defects, hyditidiform mole and fetal death in utero between 1952 and 1985 at the Obstetrical and Gynecological Hospital of Ho Chi Minh City. Chemosphere; 18, 1-6, 805-810pp (1989).

13. Michael Uhl and Tod Ensign

GI Guinea Pig: How the Pentagon exposed our troops to danger more deadly than war. New York, 256p (1980).

14. National Plan for Environment and Sustainable Development 1991-2000

15. National Action Plan of Biodiversity, NEA (1995)

16. NAS

Veterans and Orange -update 1996. Institute of Medicine-National Academy Press, 26-27pp (1996).

17. Nguyen Ngoc Sinh and Le Bich Thuy

Persistent Organic Pollutants situation in Vietnam. Proceeding of the Sub-regional Awareness Raising Workshop on POPs, Bangkok, Thailand, (25-28 November 1997).

18. Nguyen Ngoc Sinh and Le Bich Thuy

The Persistent Organic Pollutants in Vietnam. Proceedings of the National Environment Conference in Vietnam, Hanoi (August 1998).

19. Neiland, J.B., Gordon, H., Orians, E.W., Pfeiffer et al.

Harvest of Death - Chemicals Warfare in Vietnam and Cambodia. New York 325 p (1972).

20. Nguyen thi Hong Tu et al.

The pesticides use status in public health prevention of disease vectors and its effects on human health. Workshop on Pesticides Management, Hanoi National University, Hanoi (September 1998).

21. Nguyen thi Ngoc Phuong, Tran thi Thuy and Pham kim Phuong

An estimate of differences among women giving birth to deformed babies and among those with hyditidiform mole seen at the Obstetrical and Gynecological Hospital of Ho Chi Minh City in the south of Vietnam. Chemosphere; 18, 801-804p (1989).

22. Nguyen thi Ngoc Phuong, Tran thi Thuy and Pham kim Phuong

An estimate of reproductive abnormalities in women inhabiting herbicide sprayed and non-herbicide sprayed areas in the south of Vietnam, 1952-1981. Chemosphere; 18, 843-846p (1989).

23. Oliver, R.M. 

Toxic effects of 2,3,7,8-TCDD in laboratory workers. Industrial Medicine; 32, 49-53p (1975).

24. Pham Binh Quyen and Nguyen Van San

The pesticides used in Vietnam and its effects on the environment. Journal of Science, Technology and Economy; MOSTE, No.5 (111) (1997).

25. Pham Binh Quyen et al.

Pesticides effects on the environment in Vietnam and proposed solutions. Workshop on Pesticides Management, Hanoi National University, Hanoi (September 1998).

26. Pierre Verger, S. Cordier, Le Bich Thuy et al.

Correlation between dioxin levels in adipose tissue and estimated exposure to Agent Orange in South Vietnamese residents. Environmental Research; 65, 226-242pp (1994) 

27. Rogan, W.J. et al.

Neonatal effects of transplacental exposure to PCBs and DDE. Journal of Pediatrics; 109, 335-341p (1986).

28. Rogan,W.J et al.

PCBs, DDE and child development at 18 and 24 months. Annals of Epidemiology; 1, No. 5, 407-413p (1991).

29. Schecter, A.

Contamination of an office building in Binghamton, New York by PCB,s dioxins, furans and biphenyls after an electrical panel and electrical transformer incident. Chemosphere; 12, 4/5, 66-680p (1963)

30. Schecter, A., Ryan, J.J. and Constable, J.D.

Polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofuran levels in human breast milk from Vietnam compared with cow’s milk and human milk from the North American continent. Chemosphere; 16, 8/9, 2003-2016p (1987).

31. Schecter, A. et al.

The mapping out of environmental levels of dioxin contamination by use of pooled whole blood throughout a country. Paper presented at Dioxin 92 Helsinki, Finland. (August 24-28, 1992).

32. Schecter, A. et al.

Agent Orange and Vietnam - Paper presented at the scientific workshop on Exposure Assessment Committee to Review the Health Effects in Vietnam Veterans on Exposure to Herbicides. Institute of Medicine, National Academy of Sciences (Dec. 8,1992).

33. Schecter, A., Le Cao Dai, Le Bich Thuy et al.

Agent Orange and the Vietnamese. AJPH (April 1995)

34. Schecter, A., Le Cao Dai, Le Bich Thuy et al. 

A Pilot study of breast cancer in Vietnam. AJPH (December 1995).

35. Schecter, A. et al.

Joint Agent Orange research imperiled. Indochina Interchange; Vol. 7, No. 1 (June 1997).

36. Seegal, R.F. et al.

Neurotoxicology of Ortho-substituted Polychlorinated Biphenyls. Chemosphere; 23, 11/12, 1941-1949pp (1991).

37. The USA Ministry of Defense 

Project CHECO Southeast Asia report. Ranch Hand Herbicides operations in sea (1971).

38. US Environmental Protection Agency

Health assessment document for 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) and related compounds (Review draft) USEPA, Washington DC (EPA/600/BP-92/001a).

39. Vietnam

Five years implementation of Agenda 21, NEA (1997)

40. Westing, A.H.

Herbicides in War - the long-term ecological and human health consequences. Edited by Westing, A.H., London Taylor & Francis (1984).

41. WHO

Bibliography on heath effects of environmental hazards in developing countries. WHO document PEP/87.6 (1987).

42. World Health Organization

Report on Analytical and Field studies of Human breast milk PCDD/Fs and PCBs (1988).

43. World Health Organization

Levels of PCBs, PCDDs, and PCDFs in beast milk. Environmental Health No. 34. Published on behalf of the World Health Organization Regional Office for Europe by FADL (1989).
aNNex 1

List of pesticides banned Vietnam

(Decision No. 39/1998/Q§-BNN-BVTV February 26, 1998 and Decision No. 86/1998/Q§-BNN-BVTV June 24, 1998 signed by Minister of Ministry of Agriculture and Rural Development)

No.
Common name  -  Trade name


Insecticides

1
Aldrin (aldrex, Aldrite....)

2
BHC, Lindane (Gamma-BHC, Gamma-CHC, Gamatox 15EC, 20 EC, Lindafor, Carbadan 4/4G, Sevidor 4/4G...)

3
Cadmium compound (Cd)

4
Chlordane (Chlorotox, Octachlor, Pentichlor...)

5
DDT (Neocid, Pentachlorin, Chlorophenothane...)

6
Dieldrin (Dieldrex, Dieldrite, Octalox...)

7
Eldrin (Hexadrin...)

8
Heptachlor (Drimex, Heptamul, Heptox...)

9
Isobenzen

10
Isodrin

11
Lead compound (Pb)

12
Methamidophos, Isometha 50 DD, 60 DD, Isosuper 70 DD, Filitox 70 SC, Monitor 50EC, 60 SC, Master 50 EC, 70 SC, Tamaron 50 EC

13
Methyl Parathion (Danacap M25, M40, Folidol-M50 EC, Isomethyl 50 ND, Metaphos 40 EC, 50 EC, Methyl Parathion 20 EC, 40 EC, 50 EC, Milion 50 EC, Proteon 50 EC, Romethyl 50 ND, Wofatox 50 EC

14
Monocrotophos, Apadrin 50 SL, Magic 50 SL, Nuvacron 40 SCW/DD, 50 SCW/DD, Thunder 515 DD

15
Parathion Ethyl (Alkexon, Orthophos, Thiopphos...)

16
Phosphamidon, Dimecron 50 SCW/DD

17
Polychlorocamphene (Toxaphene, Camphechlor...)

18
Strobane (Polychlorinate of camphene)


Fungicides

1
Arsenic compound (As) except Neo-Asozin, Dinasin

2
Captan (Captan 75 WP, Merpan 75 WP...)

3
Captafol (Difolatal 80 WP, Folcid 80 WP...)

4
Hexachlorobenzene (Anticaric, HCB...)

5
Mercury compound (Hg)

6
Selenium compound (Se)


Rodenticide

1
Talium compound (Tl)




Herbicide

1
2,4,5-T (Brochtox, Decamine, Veon...)
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1.
Introduction

In Zimbabwe, pesticides are registered according to the Pesticides Regulations of 1977 under the Fertilizer, Farm Feeds and Remedies Act (Chapter III). Pesticides are placed into Groups I, II and III of the Hazardous Substances and Articles Act (Chapter 322). There are four classes of pesticides according to their acute oral lethal dosage (LD5O) and persistence in the environment subsequent to applications. Pesticides are hazardous chemicals whose distribution and use should be subject to regulations which promote their safe and efficient use including minimising of adverse effects on human life and the environment and prevention poisoning from occurring accidentally due to improper handling during applications (Government of Zimbabwe, 1981 a). Pesticides have contributed greatly to increased food production and thus improving mankind's nutrition by saving lives, preventing suffering and poor health of many Zimabweans. However, pesticides are biologically active chemicals and are potential hazardous to both mankind and environment. Zimbabwe has an effective pesticide legislation and well developed pesticide registration system.

2.
Legislation

Safety in the use of pesticides is guaranteed only when a country has a working and stringent legislation. The Ministry of Lands and Agriculture administers the Fertilizer, Farm Feeds and Remedies Act (Chapter III) of 1952 and prohibits the safe or distribution of pesticides unless they are registered with Plant Protection Research Institute of the Department of Research and Specialist Services. Pesticides are registered according to the Pesticide Regulations of 1977 (Government of Zimbabwe, 1977). The Ministry of Health and Child Welfare administers the Hazardous Substances and Articles Act (Chapter 322) of 1972 and it is under this act that registered pesticides are classified. The Hazardous Substances and Articles Act requires that protective clothing be used and this requirement appears on the label (Government of Zimbabwe Protective Clothing Regulations of 1985) and the protective clothing depends on the toxicity of the pesticide. Thus legislation in relation to pesticide importation and procurement allows government to control their use. The control parameters include:

-
levels of use

-
efficacy of claims

-
labeling

-
packaging

-
marketing

-
disposal

Legislation provides maximum protection against adverse effects but at the sometime allowing mankind access to the benefits of pesticide use. The greatest challenge in relation to pesticide management is the little respect that man has  regarding the hazardous effects. Nonetheless, the use of pesticides continues to play an important role in maintaining high agricultural production levels in both the large-scale and small holder farming sectors.

3.
Registration

A pesticide is registered in Zimbabwe only when its use is registered in the country of origin.  A company can only register a pesticide when it has a representative resident in Zimbabwe. Information required for registration is set out in form P (1) which is completed in triplicate by the applicant and submitted to the Pesticide Registering Officer in Plant Protection Research Institute. Figure I shows the pesticide registration process as it operates in Zimbabwe.

4.
Color Categorization

During the registration process, the registering officer, following a decision by the Hazardous Substances and Articles Control Poard, assigns a color code (green, amber, red or purple) to a commercially available insecticide. The color code is based mainly on acute oral LD 50 of the technical material, strength of formulation and persistence of the material after application. The oral LD 50 is a single dose expressed in mg/kg of body weight which when given by mouth kills 50% of the animals under test.


Green Triangle

Formulations with LD 50 of over 2001. These can be sold by any shop or store.  The word "caution" appears within the green triangle and words "harmful if swallowed" are beneath the base of the triangle. The protective clothing required are: long sleeved overalls and rubber gloves when mixing. This insecticide may be sold for use in the home but should be used with caution as sufficient quantities can be dangerous.


Amber Triangle

Formulations with LD 50 of 501-2000.  These can be sold by a retailer if a specified part of the shop or store is set aside for the specific purpose of display, storage or sale of dangerous substances. The insecticide may be sold for use in the home garden but not for use in the home The word "danger" with a symbol of one skull and crossbones appear within the amber triangle and the word “poison” beneath the base of the triangle. The protective clothing required are: long sleeved overalls, rubber boots and gloves when mixing and a face shield when spraying.

         
Red Triangle

Formulations with LD 50 of 101-500 may be sold only by a licenced dealer where a special part of the premises has been set aside for the specific purpose of display, storage and sale of dangerous substances. The insecticide is not as restricted as the purple triangle pesticides but is restricted from being used in the home or home gardens. The word “danger” with one skull and crossbones symbols appear within the red triangle and the words “dangerous poison” beneath the base of the triangle. The protection clothing required include: long sleeved overalls, rubber boots, gloves and face shield with mixing and spraying.


Purple Triangle

Formulations with LD 50 of up to 100. These insecticides may be sold to persons whose business, profession or trade require them. They may be offered for sale only by licensed dealers where part of the premises is set aside for the sale of dangerous substances. The dealer must keep a poison register of all sales of this group of insecticides, each sale being counter signed by the purchaser and the farm licence number noted. This category of insecticides is sold only for use by qualified personnel and may not be used by the general public. 

The word “danger” with one skull and crossbones symbols appear within the purple triangle, and the words “very dangerous poisons” beneath the base of the triangle. The protective clothing required are: water proof jacket and trousers, rubber boots and gloves, face shield or hood and a respirator.

Pesticide classification according to toxicity. The greater the LD50 the less toxic the insecticide.
Table 1.

Class
Hazardous Level
Oral Toxicity



Solid (LD50)
Liquid

Ia
Extremely Hazardous
< 5
< 20

Ib
Highly Toxic
5-50
20-200

II
Moderately Hazardous
50-500
200-2000

III
Slightly Hazardous
> 500
> 2000

5. Number of Pesticides Registered:

Table 2. shows the number of pesticides registered in Zimbabwe upto 1995.

6. Environment and Pesticide Use

Zimbabweans are particularly aware of the adverse effects of pesticides. However, monitoring of the effect of pesticide use in the environment still needs to be improved in Zimbabwe. Under the Fertilizer, Farm Feeds and Remedies Act (Chapter III) the government is empowered to monitor the manufacture, formulations, import and use of pesticides at plant, storage, sales and user level (Keswani, Chivinge and Sithole, 1995). Most of the monitoring is by and large based on the goodwill of the industry, distributors and the user. The system has worked satisfactorily, because all parties involved have stake in the safe use of pesticides in agriculture and environment. In relation to the management of organochlorines which exhibit long persistence in the environment, they have been either restricted in use or deregistered. Worldwide residues of chlorinated hydrocarbons have been found in various stages of the food chain and the environment. The hexachlorocyclohexane technical (BHC), a mixture of alpha-, beta-, and gamma-Lexachlorocyclohexane has been deregistered in Zimbabwe. The material is persistent and accumulates in fatty tissues of animals and humans and in the environment. Landane, a pure gamma-PHC was still registered by 1984 mainly for use on non-edible crops. Over the years a policy was drawn up with the aim of putting restrictions on the usage of chlorinated hydrocarbon or complete withdrawal  from registration. The policy sought to phase out the use of organochlorines as non-persistent and suitable insecticides became available.

7. Information Flow and Pesticide Use

Zimbabwe has a wide variation in the availability and use of information on pesticide utilization. The system on pest management is relatively sophisticated. However, there exists a number of gaps in pesticide management information systems leading to insufficient awareness and knowledge, particularly at the level of the user. These gaps can be attributed to inadequate availability of unbiased technical information, use of inappropriate channels in information dissemination and inadequate extension and training of field extensionists and applicators. There are weak linkages between public extension agents and pesticide industry and also the regulatory and registration authorities. Currently review on policies and practices of pesticide management and use are being undertaken to ensure greater access to technical and general information for all stakeholders.
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