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DISCLAIMER





	The inclusion of these chemicals in the Prior Informed Consent Procedure is based on reports of control action submitted to the United Nations Environment Programme (UNEP) by participating countries, and which are presently listed in the UNEP-International Register of Potentially Toxic Chemicals (IRPTC) database on Prior Informed Consent. While recognizing that these reports from countries are subject to confirmation, the FAO/UNEP Joint Working Group of Experts on Prior Informed Consent have recommended that these chemical be included in the Procedure. The status of these chemicals will be reconsidered on the basis of such new notifications as may be made by participating countries from time to time.



	The use of trade names in this document is primarily intended to facilitate the correct identification of the chemical. It is not intended to imply approval or disapproval of any particular company. As it is not possible to include all trade names presently in use, only a number of commonly used and published trade names have been included here.



	This document is intended to serve as a guide and to assist authorities in making a sound decision on whether to continue to import, or to prohibit import, of these chemicals because of health or environmental reasons. While the information provided is believed to be accurate according to data available at the time of preparation of this Decision Guidance Document, FAO and UNEP disclaim any responsibility for omissions or any consequences that may flow therefrom. Neither FAO or UNEP, nor any member of the FAO/UNEP Joint Group of Experts shall be liable for any injury, loss, damage or prejudice of any kind that may be suffered as a result of importing or prohibiting the import of these chemicals.



	The designations employed and the presentation of material in this publication do not imply the expression of any opinion whatsoever on the part of the Food and Agriculture Organization of the United Nations or the United Nations Environment Programme concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. 

�



CONTENTS









											PAGE

					

	ABBREVIATIONS	5		

	ALDRIN	7	



	DDT	14		

	DIELDRIN	21	



	DINOSEB AND DINOSEB SALTS	28



	FLUOROACETAMIDE	36



	HCH (mixed isomers)	41



	



�ABBREVIATIONS WHICH MAY BE USED IN THIS DOCUMENT





	(n.b.:  chemical elements and pesticides are not included in this list)



	ADI 		acceptable daily intake 

	ai		active ingredient



	b.p. 	 	boiling point

	bw		body weight



	o C 		degree Celsius (centigrade) 

	CCPR 		CODEX Committee on Pesticide Residues

	DNA		Designated National Authority



	EC		emulsion concentrate 

	EEC		European Economic Community

	EPA		U.S. Environmental Protection Agency

	ERL		extraneous residue limit



	FAO		Food and Agriculture Organization of the United Nations	

	

	g		ram microgram good agricultural practice guideline level

	mg		microgram

	GAP		good agricultural practice

	GL		guideline level



	ha		hectare

	HEOD



	IARC		International Agency for Research on Cancer  

	i.m.		intramuscular

	i.p. 		intraperitoneal

	IPCS 		International Programme on Chemical Safety

	IRPTC		International Register of Potentially Toxic Chemicals



	JMPR		Joint FAO/WHO Meeting on Pesticide Residues (Joint Meeting of the FAO Panel of Experts on Pesticide Residues in Food and the Environment and a WHO Expert Group on Pesticide Residues)	



	k 		kilo- (x 103) kilogram

	kg		kilogram



	l		litre 

	LC50		lethal concentration, 50%

	LD50		lethal dose, median 



 	 m 		metre

	mg 		milligram 				

	ml 		millilitre 

	m.p. 		melting point 

	MRL		Maximum Residue Limit. (For difference between draft MRLs and Codex MRLs, see the introduction Annex I.) 

	MTD		maximum tolerated dose



	ng		nanogram 

	NOEL		no-observed-effect level 

	NOAEL	no-observed-adverse-effect level 

	NS		Not Stated



	OP		organophosphorus pesticide



	PHI 		pre-harvest interval

	ppm		parts per million (Used only in reference to concentration of a pesticide in an experimental diet. In all other contexts the terms mg/kg or are used).



 	sp gr		specific gravity

	STEL		Short Term Exposure Limit	



	TADI		Temporary Acceptable Daily Intake

	TLV		Threshold Limit Value

	TMDI		Theoretical maximum daily intake

	TMRL		Temporary Maximum Residue Limit

	TWA		Time Weighted Average



	UNEP		United Nations Environment Programme



	WHO 		World Health Organization

	WP 		wettable powder

	wt		weight		



	<		less than

	<<		much less than

	<		less than or equal to



	>		greater than

	>		greater than or equal to

 



	 









	ALDRIN



PRIOR INFORMED CONSENT 

DECISION GUIDANCE DOCUMENT





1.	IDENTIFICATION



l.1	Common Name: Aldrin



l.2	Chemical Type: Organochlorine



l.3	Use: Pesticide (insecticide)



l.4	Chemical Name: 1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-exo-1,4-endo-5,8-  dimethanonaphthalene; (HHDN)



l.5	CAS No.: 309-00-2



l.6	Trade Names/Synonyms: Compound 118, Octalene, Aldrec, Aldrex, Drinox, Aldrite, Aldrosol, Altox, Bangald, Aldrine, HHDN, Rasayaldrin.



	Discontinued name: Seedrin Liquid



1.7	Mode of Action: Central nervous system stimulant producing convulsions



l.8	Formulation Types: Emulsifiable concentrate (30% a.i.), wettable powder (40-70% a.i.), granules, dusts (2.5 to 5%) and dust concentrates, seed dressings, oil solutions



l.9	Basic Producer: Shell International Chemical Co.(NL)



2.	SUMMARY OF CONTROL ACTIONS



2.l	General: Aldrin is one of the world's most stringently controlled pesticides. At least twenty-three countries have prohibited use of the compound. Another thirteen countries have severely restricted its use. Specific actions reported by governments are summarized in Annex 1.



2.2	Reasons for the Control Action: Aldrin and dieldrin, to which the compound is readily converted in the environment, have been subjected to control actions principally due to their high toxicity, to their persistence in the environment, especially in temperate areas, and to the bioaccumulation of residues in the food chain and in human tissues. Aldrin is variably toxic to microorganisms and highly toxic to fish, crustaceans, and many bird and animal species. 



2.3	Uses Banned: In most cases, all uses are banned. Several countries have banned all uses except those noted in following section and Annex 1. Specific uses banned in various countries include use as an external parasiticide and antiweevil agent on seeds and products intended for human and animal consumption (Argentina in the tobacco industry (Argentina and Colombia), a fertilizers (Portugal).



2.4	Uses Reported to be Continued in Effect: Termite control is the most common allowable use among countries still authorizing some uses. The compound is also permitted in certain countries for a few agricultural public health purposes: tse-tse fly control (Kenya) dipping of non-food roots and tops and moth-proofing manufacturing processes in closed systems (USA). Se Annex 1 for details.



2.5	Alternatives: Countries controlling aldrin and dieldrin have found many alternatives for designated purposes



2.6	Contacts for Further Information: FAO/UNEP Joint Da Base, IRPTC Geneva; Designated National Authorities countries taking control actions.



3.	SUMMARY OF FURTHER INFORMATION ON ALDRIN 



3.1	Chemical and Physical Properties: Pure aldrin is a colourless crystalline solid. Technical grade aldrin (95% HHDN is tan to dark-brown in colour. Aldrin is stable at temperatures of less than 200°C. It is practically insoluble in water (27 mg/1 at 27°C); very soluble in most organic solvents (greater than 600 g/l in acetone, benzene and xylene).



3.2	Toxicological Characteristics:



3.2.1	Acute Toxicity: Rat Oral LD50: 38-67 mg/kg depending upon vehicles used. Rat Dermal LD50: 98 mg/kg. Rabbit Dermal LD50: 600-1250 mg/kg depending on formulation vehicle. WHO Classification: a.i. Class Ib - high hazardous.



	Formulations: For solids, above 90% a.i., Class Ib; between 10 and 90%, Class II: below 10%, Class III. liquids, above 25%, Class Ib; between 3 and 25%, Class II; below 3%, Class III. 



3.2.2	Short-Term Toxicity: In both humans and animals, the primary acute toxic effects are on the central nervous system, including hyperexcitability and tremors followed by convulsions and possibly death. The liver is also a target organ. Dieldrin (to which aldrin is rapidly converted after absorption) has been found to cause immunosuppression in mice. No teratogenic effects have been observed in either humans or in animals below levels causing maternal toxicity. Fetuses are affected through transplacental exposure. The overall no-observed-adverse-effect level in the rat is 0.5 mg dieldrin/kg diet, equivalent to 0.025 mg/kg bw: in the dog, the lowest no-observed-adverse-effect level is 0.04 mg/kg bw. The lowest reported dose fatal to man has been estimated to be 10 mg/kg.



3.2.3	Chronic Toxicity: Weight of the evidence demonstrates no mutagenic potential. IARC states that there is inadequate evidence of carcinogenicity in man and limited evidence of carcinogenicity in experimental animals, and accordingly classifies aldrin in category 3, a possible human carcinogen. In the USA, federal authorities have classified aldrin as a probable human carcinogen, based on evidence of liver cancer in experimental mice. JMPR/Codex ADI: 0-0.0001 mg/kg bw (combined total for aldrin and dieldrin).



3.2.4	Epidemiological Studies: A long-term study of 800 workers in an aldrin/dieldrin manufacturing plant starting in the 1950's established a no-effect level at a dieldrin blood concentration of 200 mg/l, corresponding to a total daily intake of 2300 mg/person per day: this figure was lowered to 105 mg/l, equivalent to 1220 mg/person per day for a group of 10 workers showing no excessive liver enzyme induction (the first reversible effect of dieldrin found in experimental animals). Follow-up studies indicated no specific carcinogenic activity, with similar results reported in a mortality study of 1155 workers in a manufacturing plant between 1946 and 1976.

3.3	Environmental Characteristics:



3.3.1	Fate: In biologically active soils, aldrin converts rapidly to dieldrin by epoxidation, with 50-75% of the end-season residues being dieldrin. The half-life of dieldrin in temperate soils is about five years. In tropical areas, dieldrin is lost more quickly, up to 90% disappearing within one month. Resistance to soil leaching generally precludes groundwater contamination, although there is some risk of surface runoff. Biomagnification is high, estimated at 3,140 in fish and 44,600 in snails. Although persisting for years, there is no evidence that aldrin and dieldrin accumulate indefinitely in soils, in water, or the atmosphere.



3.3.2	Effects: Highly toxic to fish and crustaceans (LC50s ranging from 2.2 to 53 micro g/l). Toxicity to birds has been found to vary by species between 6.6 and 520 mg/kg bw; response among mammals varies by species.



3.4	Exposure:



3.4.1	Food: The dietary contribution is probably the most significant route of human exposure; because of aldrin's rapid conversion to dieldrin, most of the dietary intake is in the form of dieldrin. Monitoring analyses undertaken by FAO/WHO for the period 1971-81 in Australia, Canada, Guatemala, Japan, New Zealand, the USA and the UK found mean daily intakes varying between 0.007 to 0.056 mg/kg bw, below recommended ADI levels.



3.4.2	Occupational/Use: Aldrin can be absorbed into the body both through skin contact and inhalation at the manufacturing, formulating and application stages. One or more gross overexposures can lead to acute convulsive intoxication; a greater number of smaller doses may cause accumulative intoxification. A time-weighted average TLV for exposure to aldrin and dieldrin has been set at 0.25 mg/m3. One fatal overexposure of an applicator has been reported.



3.4.3	Environment: Exposure from air is of minor importance to the general population. Concentrations between 0.1 to 0.4 ng/m3 have been found in the air of agricultural communities. Higher exposure rates to air-borne aldrin can be expected in homes treated with the compound for termite control. Mean aldrin levels found in inside air in slab constructed homes declined from 77 to 36 ng/m3 from the day of application to a year later, and in crawl-space constructed homes, the range was 1,970 to  ng/m3 over the same period. Low levels of dieldrin in surface water have been reported in several countries.



3.4.4	Accidental Poisoning:



	No recent data are available.



	Emergency first aid treatment: For eyes, irrigate immediately; for skin, wash with soap immediately; for respiration, remove affected person to fresh air and perform artificial respiration if necessary; if ingested, give large quantities of water and induce vomiting if person is conscious. Obtain medical attention immediately. Barbituates (preferably phenoboubitone or pentoboubitone) or diazepam administered IM or IV for convulsions.



3.5	Measures to Reduce Exposure: Respiratory and dermal protection can reduce exposure to workers and users. During handling and application, protective rubber or PVC gloves, rubber boots and overalls should be worn; dust mask should be worn when handling dust concentrates. Because of its persistence and bioaccumulation, exposure to the general population and environment can be reduced primarily by reducing use.



3.6	Packaging and Labelling: Follow FAO Guidelines on Good Labelling Practice.



3.7	Waste Disposal Methods: Guidelines are under development. This section will be updated when guidelines are available.



3.8	Maximum Residue Limits, (mg/kg. aldrin and dieldrin combined): JMPR/Codex: potatoes, 0.1; meat fat, 0.2E; carrots, lettuce, 0.1E; asparagus, egg plant, broccoli, Brussels sprouts, cabbage, cauliflower, cucumbers, horse radish, onions, parsnips, peppers, pimentos, radishes, radish tops, 0.1; eggs (shell-free), 0.1E; milk, 0.006E; fruit, 0.05, rice (in husks), 0.02; other raw cereals, 0.02E. (E = extraneous residue limits).



	USA: Tolerances for residues of aldrin and dieldrin in or on various foodstuffs are set at 0, 0.02, 0.05 or 0.1 ppm.



	WHO has recommended that the level of aldrin and dieldrin in drinking water should not exceed 0.03 mg/l.





4.	MAJOR REFERENCES



	Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, Toxicological Profile for Aldrin/Dieldrin. ATSDR, Atlanta, GA (1989)



	Anon. Farm Chemicals Handbook. Meister Publishing Co. Willoughby, OH, USA (1989)



	Codex Alimentarius Vol. XIII. Codex Maximum Limits for Pesticide Residues FAO/WHO CAC/VOL. XIII Ed2, (1986)



	Food and Agriculture Organization, Guidelines for the Disposal of Waste Pesticides and Pesticide Containers on the Farm. FAO, Rome (1985) 



	Food and Agriculture Organization, Guidelines on Good Labelling Practice for Pesticides. FAO, Rome (1985)



	National Institute for Occupational Safety and Health, Special Occupational Hazard Review for Aldrin/Dieldrin, Pub. 78-210. NIOSH, Washington (1978)



	World Health Organization, Environmental Health Criteria 91, Aldrin and Dieldrin. WHO, Geneva, (1989)



	World Health Organization, Recommended Classification of Pesticides by Hazard. WHO, Geneva, 1986-1987



	World Health Organization/Food and Agriculture Organization, Aldrin. Pesticide Data Sheet No. 41, 1979

�	ANNEX 1

	SUMMARY OF CONTROL ACTIONS AND REMAINING USES FOR ALDRIN, 

	AS REPORTED BY COUNTRIES



BANNED:



	Belize 			(NS)		Banned as agricultural chemical.

	Colombia 		(1988)		Banned.

	Ecuador 		(1985)		Banned.

	Liechtenstein 		(NS)		Banned.

	Mexico		(1982)		Banned as agricultural chemical.

	Panama 		(1987)		Banned as agricultural chemical.

	Singapore 		(1984)		Banned.

	Sweden 		(1970)		Banned.

	Switzerland 		(1986)		Banned.

	USSR			(NS)		Banned.

	Yugoslavia 		(1982)		Banned as agricultural chemical.



WITHDRAWN:



	None reported.



SEVERELY RESTRICTED:



	Dominica (NS) Severely restricted pesticide.

	Mauritius (1970) Restricted use under the Pesticide Control Act of 1970.



Only remaining uses allowed:



	EEC-countries*  (1988) All use prohibited except for treating growing media of container-grown ornamental, treatment of potatoes grown on former pastureland in the UK, and treatment of narcissi against specified pests.



	Kenya (1987) Tse-tse fly control only.



	Republic of Korea (1986) Sale and use prohibited except for production of industrial goods.



	USA (1974) All uses cancelled except for subsurface ground insertion for termite control, dipping of non-food roots and tops, moth-proofing by manufacturing process in a closed system.



  	Venezuela (1983) Only permitted when intended for control of vectors for medical reasons by Ministry of Health, control of agricultural pests by Ministry of Agriculture, control of attasexdens and other ants with granulated formulations of aldrin and chlordane in applications directly on the soil, control of termites in formulations of aldrin and chlordane.



Specific uses reported as not allowed:



	Chile (1983) Not allowed on natural or artificial meals directly or in concentrated form as animal feed. Prohibited on seeds, grain, etc.



	Argentina (1963-72) Prohibited for use as external parasiticide (1968), for use in tobacco industry and commerce (1971), for use as a scabacide in sheep in certain parts of the province of Buenos Aires (1963) and for use as antiweevil agent on seeds and their products intended for human or animal consumption (1972).



Use permitted only with special authorization:



	Japan (1981) Manufacture and import prohibited without authorisation by the Government. Uses other than those specified by Cabinet order are prohibited. Prohibition of import of specified products containing this substance.



	Ed.1, July 1991
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DDT



	PRIOR INFORMED CONSENT

	DECISION GUIDANCE DOCUMENT





1.	IDENTIFICATION



1.1	Common Name: DDT



1.2	Chemical Type: Organochlorine



1.3	Use: Pesticide (insecticide)



1.4	Chemical Name: 1,1,1-trichloro-2,2-bis (4-chlorophenyl) ethane



1.5	CAS No.: 50-29-3



1.6	Trade Names/Synonyms: Anofex, Arkotine, Cazarex, Chlorophenothane, clofenotane, ddt 75% wdp, Dicophane, Didigam, Didmac, Digmar, Dinocide, ENT 1,506, Estonate, Genitox, Gesarol, Guesaphon, Guesarol, Gyron, Ixodex, Klorfenoton, Kopsol, NCI-C00464, Neocid, Neocidal, Pentachlorin, Pentech, pp'zeidane, Rukseam, Santobane, zeidane, Zerdane



1.7	Mode of Action: Non-systemic stomach and contact insecticide.



1.8	Formulation Types: Solutions in xylene, emulsifiable concentrates, wettable powders, granules, aerosols.



1.9	Basic Producers: EniChem Synthesis S.p.A. (Italy), Hindustan Insecticides, Ltd. (India), P.T. Montrose Pesticido Nusantara (Indonesia)



2.	SUMMARY OF CONTROL ACTIONS



2.1	General: Control actions to ban or severely restrict DDT have been taken by over 38 countries beginning as early as the 1970's.



	In at least 26, DDT has been completely banned and in 12 others it is severely restricted. In these latter cases, it is permitted for use by government agencies for special programmes. Specific actions reported by governments are summarized in Annex 1.



2.2	Reasons for the Control Action: The characteristics of DDT to persist, especially in temperate climates, and to biomagnify in the food chain led to significant reproductive effects in birds, such as the brown pelican, osprey and eagles, because of egg shell thinning. These features combined with exposure and accumulation of residues in humans, and the potential oncogenicity of DDT also contributed to health concerns. In addition, there were concerns about general environmental contamination of a longlived nature and uncertainty about the eventual adverse impacts on man and the environment because of continuing, long-term exposure through water, food and other sources. Finally, DDT is toxic to a number of organisms including fish.



2.3	Uses Banned: In most cases all uses are banned, particularly outdoor uses and general use on agricultural commodities. Severe restrictions permit the very limited use principally for public health purposes and a few agricultural purposes. Details provided by reporting countries are in Annex 1.



2.4	Uses Reported to be Continued in Effect: As noted, uses remaining in effect are few and tightly controlled by governments, consisting principally of public health use for vector control for malaria and bubonic plague and for a few agricultural uses. Uses reported remaining in effect by governments are summarized in Annex 1. Other uses may well be continuing in countries whose governments have not reported a control action to FAO/UNEP.



2.5	Alternatives: Countries controlling DDT have found many alternatives, too numerous to attempt to describe here, for specific purposes. It is noted that many of the alternatives are more acutely toxic to humans than DDT.



2.6	Contacts for Further Information: FAO/UNEP Joint Data Base, IRPTC Geneva; Designated National Authorities in countries taking control actions.



3.	SUMMARY OF FURTHER INFORMATION ON DDT



3.1	Chemical and Physical Properties: Technical DDT is of variable composition and may consist of 11 or more compounds, principally the pp'-isomer (up to 70%) and the op'-isomer (15-30%). Pp'-DDT is a white crystalline solid, the technical mixture a white or cream coloured waxy solid or amorphous powder. DDT is soluble in most aromatic and chlorinated solvents and practically insoluble in water. International specifications have been developed for DDT by FAO.



3.2	Toxicological Characteristics:



3.2.1	Acute Toxicity: Rat Oral LD50; 113 mg ai/kg bw. Rat Dermal LD50; 2510 mg ai/kg bw. WHO Classification: ai: Class II-moderately hazardous. 



	Formulations: Below 200 g/kg for solids and 500 g/l for liquids - Class III, otherwise Class II.



3.2.2	Short-term Toxicity: DDT mainly affects the central and peripheral nervous system and the liver. It appears to be embryotoxic in mice (2.5 mg/kg/day). The NOEL is 0.25 mg/kg/day.



3.2.3	Chronic Toxicity: IARC concludes that DDT is a non-genotoxic liver carcinogen in mice. The NOEL is 0.3 mg/kg/day; a tolerated daily intake of 0.02 mg/kg/day is proposed. No evidence of carcinogenicity in humans. JMPR/Codex ADI: 0.02 mg/kg



3.3	Environmental Characteristics:



3.3.1	Fate: Average half-life is at least 5 years. Preferentially stored in fat, with bioconcentration factors up to 50,000 (fish) or 500,000 (mussel).



3.3.2	Effects: Highly toxic to fish (LC50: 1.5 mg/l for large mouth bass to 56 mg/l for guppy) and aquatic invertebrates (at concentrations as low as 0.3 mg/l): lowers reproductive rate in birds (0.6 mg/kg) by thinning of shells and embryotoxicity, but is relatively non-toxic to earthworms and bees.



3.4	Exposure:



3.4.1	Food: Believed to account for 90% of the DDT stored in the general population. DDT has been found in adipose tissues of large proportions of the population in countries of use. In the US these levels have decreased significantly since the use of DDT was banned.



3.4.2	Occupational/Use: Dust packing plants: levels of 2-104 mg/m3 have been reported (TLV = 10 mg/m3), maximum uptake of 18 mg/man/day has been estimated for formulators (0.3 mg/kg/day for a 60 kg person compared with ADI of 0.25 mg/kg/day and proposed TDI of 0.02 mg/kg/day; users can be exposed maximally to 8 mg/m 3. Workers have the potential to be exposed at or above the limiting values established on the basis of the toxicological data.



3.4.3	Environment: Water concentrations may be high in agricultural areas (0.01 mg/l). Bioaccumulation in the food chain can provide significant exposure for humans and wildlife.



3.4.4	Accidental Poisoning: Very few cases of poisoning have been observed. Diazapam (anticonvulsant), sedatives, ionic calcium or glucose have been suggested as possibly useful. 



3.5	Measures to Reduce Exposures: Since DDT can be absorbed by ingestion, by inhalation and to some extent through the skin, respiratory and dermal protection can reduce exposure to workers and users. Because of its persistence and bioaccumulation, exposure to the environment and the general population can be reduced principally through controlling and limiting use.



3.6	Packaging and Labelling: Follow FAO Guidelines on Good Labelling Practice.



3.7	Waste Disposal Methods: Guidelines are under development. This section will be updated when guidelines are available.



3.8	Maximum Residue Limits (MRLs) (mg/kg):



	JMPR/Codex: Codex has changed designation of limits for many commodities from MRLs to ERLs (Extraneous Residue Limits) recognizing the widespread banning of uses in agriculture and that most residues would be the result of previously authorized uses. Levels (in mg/kg) currently are: ERLs; cereal grains, 0.1; Eggs (Poultry), 0.5; Meats (fat), 5; Milk, 0.05 - MRLs; Fruit and Vegetables, 1.0.



	EEC: Cereals, 0.5; plant, 0.1; meat, 1.0; milk (fat), 0.04.



	Some countries are reducing national residue limits to cover only environmental residues from previous uses. Food exporting countries using DDT should consider the MRLs in their market countries in making decisions on continued use of DDT.





4.	MAJOR REFERENCES:



	World Health Organization, DDT and its derivatives, Environmental Health Criteria 9, WHO, Geneva (1979)



	World Health Organization, DDT and its derivatives, Environmental aspects, Environmental Health Criteria 83, WHO Geneva (1989)



	EEC. Official Journal of European Communities, L221, 37,43 (1986), L234, 1 (1982)



	World Health Organization, Data sheets on pesticides, No. 21, DDT, WHO, Geneva (1986)



	Pan American Health Organization. Use of DDT in vector control: Report of expert meeting held in Bahia, Brazil, PAHO, Washington, D.C. (1990) 



	Codex Committee on Pesticide Residues. Codex maximum limits for pesticide residues, Codex Alimentarius, V XIII. FAO, Rome (1983)



	Food and Agriculture Organization, Guidelines on the disposal of bulk quantities of pesticides and pesticide containers. FAO, Rome (In preparation, to be published in 1991)



	Food and Agriculture Organization, Guidelines on good labelling practice for pesticide. FAO, Rome (1985)



	Food and Agriculture Organization, Guidelines for the disposal of waste pesticide and pesticide containers on the farm. FAO, Rome (1985)



	Food and Agriculture Organization, Specifications for plant protection products: DDT. AGP: CP/72, (1977), AGP: CP/37, (1971), AGP: CP/94, (1980), AGP: CP/68, (1977). FAO, Rome



	Worthing, C.R. The pesticide manual-a world compendium. 8th Edition, The British Crop Protection Council (1987) 

�	ANNEX 1

	SUMMARY OF CONTROL ACTIONS AND REMAINING USES FOR DDT,

	AS REPORTED BY COUNTRIES



BANNED:



	Chile			(1985)		Banned.

	Cuba			(1970)		Banned.

	EEC-countries * 	(1988)		Banned as agricultural chemical.

	Liechtenstein		(1986)		Banned.

	Mexico		(NS)		Banned as agricultural chemical.

	Panama 		(1987)		Banned as agricultural chemical.

	Republic of Korea 	(1986)		Banned.

	Singapore 		(1984)		Banned.

	Sri Lanka 		(NS)		Banned as agricultural chemical.

	Sweden		(1975)		Banned as agricultural chemical.

	Switzerland 		(1986)		Banned.

	Togo 			(1981)		Banned as agricultural chemical.

	USSR			(NS)		Banned as agricultural chemical.



WITHDRAWN:



	Canada (1985) Last remaining product registration discontinued by registrant in 1985.

	Poland (1976) Use discontinued since 1976.





SEVERELY RESTRICTED:



	Dominica (NS) Severely restricted pesticide.

	Mauritius (1970) Restricted use under the Pesticide Control Act of 1970.



Only remaining uses allowed:



	Belize 	(NS)		Public health use only. 

	Colombia 	(1986) 	Public health campaigns only. 

	Ecuador 	(1985) 	Public health use only (malaria). 

	Kenya 	(1987) 	Public health use only.



	USA (1972) All uses cancelled except by US Public Health Service for control of vector diseases, health quarantine and in drugs for controlling body lice.



	Venezuela (1983) Only permitted when intended for control of vectors for medical reasons by Ministry of Health, control of agricultural pests by Ministry of Agriculture.



	Yugoslavia (1972) In forestry only permitted in control of large-scale attacks of certain pests. In human settlements only against certain pests if no risk of contamination of agricultural areas or water supplies.



Specific uses reported as not allowed:



	Argentina (1963-72) Prohibited for use as external parasiticide in cattle and swine (1968), for use in cultivation, commerce and industrial processing of tobacco (1971), for use as a scabacide in sheep in certain parts of the province of Buenos Aires (1963) and for use as antiweevil agent on seeds and their products intended for human or animal consumption (1972).



	China (1982) Prohibited to use on fruit trees, tea, vegetables, herbs, tobacco, coffee, pepper.



Use permitted only with special authorization:



	Japan (1981) Manufacture and import prohibited without authorisation by the Government.
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DIELDRIN



	PRIOR INFORMED CONSENT

	DECISION GUIDANCE DOCUMENT





1.	IDENTIFICATION



1.1	Common Name: Dieldrin



1.2.	Chemical Type: Organochlorine



1.3	Use: Pesticide (insecticide)



1.4	Chemical Name: 3, 4, 5 , 6 , 0 ,9 - hexachloro - la, 2, 2a , 3, 6 ,6a , 7, 7a - octahydro 2, 3:3, 6 - dimethanonapth(2,3-b) -oxirene (HEOD)



1.5	CAS No.: 60-57-1



1.6	Trade Names/Synonyms: HEOD, Dieldrex, Dieldrite, Octalox, Panoram D-31, Compound 497, Dieldrine; Discontinued name: Alvit



1.7	Mode of Action: Central nervous system stimulant producing convulsions



1.8	Formulation Types: Emulsifiable concentrate (18-20% a.i.), wettable powder (50 and 75%), granules (2 and 5%), dust (2%), seed dressing, solutions (up to 20%)



1.9	Basic Producer: Shell International Chemical (NL)



2.	SUMMARY OF CONTROL ACTIONS



2.1	General: Thirty-three countries have reported either banning dieldrin completely or severely restricting its use. At least twenty-one countries, including all members of the European Community falling within the jurisdiction of a 1979 EEC Directive, have prohibited all uses of the compound except for a few relatively minor uses. Another twelve countries have banned most uses, but allow continued application in a few specific cases. Specific actions reported by governments are summarized in Annex 1.



2.2	Reasons for the Control Action: Dieldrin and aldrin, which rapidly convert to dieldrin in the environment and in the human body, have been subjected to control actions principally due to their high toxicity to man and many animals, to their persistence in the environment, especially in temperate areas, and to their bioaccumulation in the food chain and in human tissues. Dieldrin is highly toxic to fish, crustaceans, and many bird and animal species, and is highly toxic to human beings, with short-term, high levels of exposure causing headache, dizziness, and  tremors followed by convulsions, loss of consciousness and possibly death. Oral doses of aldrin and dieldrin have caused liver cancer in mice but not rats.



2.3	Used Banned: In most cases, all uses are banned. In other countries, as described in following section and in Annex 1, all uses are prohibited except those specifically authorized.



2.4	Uses Reported to be Continued in Effect: Termite control is the most common allowable use among countries still authorizing some uses. The compound is also permitted in certain countries for a few agricultural or public health purposes: banding of coffee trees (Kenya), dipping of non-food roots and tops and moth-proofing by manufacturing processes in closed systems (USA), vector control, ant control in granular form on soils and emergency agricultural use (Venezuela). See Annex 1 for details.



2.5	Alternatives: Countries controlling aldrin and dieldrin have found many alternatives for designated purposes.



2.6	Contacts for Further Information: FAO/UNEP Joint Data Base, IRPTC Geneva; Designated National Authorities in countries taking control actions.



3.	SUMMARY OF FURTHER INFORMATION ON DIELDRIN



3.1	Chemical and Physical Properties: Technical grade dieldrin (95% HEOD) is in the form of solid flakes, buff to light tan in colour. It is practically insoluble in water but soluble in most organic solvents except aliphatic petroleum solvents and methanol. It is stable to alkali, mild acids, and light but reacts with concentrated acids, acid catalysts, acid oxidizing agents and active metals such as iron and copper.



3.2	Toxicological Characteristics:



3.2.1	Acute Toxicity: Rat Oral LD50: 37-167 mg/kg depending upon vehicles used. Rat Dermal LD50: 90 mg/kg (males), 60 mg/kg (females). Rabbit Dermal LD50: 250-360 mg/kg depending on formulation and vehicle.



	WHO Classification: a.i. Class Ia - extremely hazardous.



	Formulations: For solids, above 60% a.i., Class Ib; between 10 and 60%, Class II; below 10%, Class III. For liquids, above 15%, Class Ib, between 1 and 15%, Class II; below 1%, Class III. 



3.2.2	Short-Term Toxicity: In both humans and animals, the primary acute toxic effects are on the central nervous system, including hyperexcitability and tremors followed by convulsions and possibly death. The liver is also a target organ. Dieldrin has been found to cause immunosuppression in mice. No teratogenic effects have been observed in either humans or in animals below levels causing maternal toxicity. Fetuses are affected through transplacental exposure. The overall no-observed-adverse-effect level in the rat is 0.5 mg dieldrin/kg diet, equivalent to 0.025 mg/kg bw: in the dog, the lowest no-observed-adverse-effect level is 0.04 mg/kg bw. The lowest reported dose fatal to man has been estimated to be 5 mg/kg bw.



3.2.3	Chronic Toxicity: Weight of the evidence demonstrates no mutagenic potential. IARC states that there is inadequate evidence of carcinogenicity in man and limited evidence of carcinogenicity in experimental animals, and accordingly classifies both aldrin and dieldrin in category 3, possible human carcinogens. In the USA, the Environmental Protection Agency has classified aldrin and dieldrin as probable human carcinogens, based on experimental evidence of liver cancer in mice but not rats.



	JMPR/Codex ADI: 0-0.0001 mg/kg bw (combined total for aldrin and dieldrin).



3.2.4	Epidemiological Studies: A study in 1981 showed a slight increase in human cancer incidence, but mixed exposures confound the interpretation of the results. A study of workers in a Dutch manufacturing plant revealed no excess cancers and mortality was lower than expected. A no-effect level of 105 mg/l, equivalent to a daily intake of 1220 mg/person, was established on a group of workers at the same plant, based on liver enzyme induction measurement. Available human studies indicate no specific carcinogenic activity.



3.3	Environmental Characteristics:



3.3.1	Fate: The half-life of dieldrin in temperate soils is estimated to be about five years. In tropical areas, dieldrin is lost more quickly, up to 90% disappearing within one month. Resistance to soil leaching generally precludes groundwater contamination, although there is some risk of surface runoff. Biomagnification is high, estimated at 5,957 in fish and 11,149 in snails.



3.3.2	Effects: Highly toxic to fish and crustaceans (LC50s ranging from 2.2 to 53 mg/l). Toxicity of dieldrin for higher plants is low, even less than that of aldrin. Toxicity to birds has been found to vary by species between 6.9 and 381 mg/kg bw; response among mammals varies by species.



3.4	Exposure:



3.4.1	Food: The dietary contribution, arising from bioaccumulation in the food chain and, less probably, contaminated drinking water, is thought to be the most significant route of human exposure. Monitoring analyses undertaken by FAO/WHO for the period 1971-81 in Australia, Canada, Guatemala, Japan, New Zealand, the USA and the UK found mean daily intakes varying between 0.007 to 0.056 micro g/kg bw (aldrin and dieldrin combined), below recommended ADI levels.



3.4.2	Occupational/Use: Dieldrin can be absorbed into the body both through skin contact and inhalation at the manufacturing, formulating and application stages. One or more gross overexposures can lead to acute convulsive intoxication; a greater number of smaller doses may cause accumulative intoxification. A time-weighted average TLV for exposure  to aldrin and dieldrin has been set at 0.25 mg/m3 . One fatal overexposure of an applicator has been reported.



3.4.3	Environment: Exposure from air is of minor importance to the general population. Monitoring studies in the USA, UK, Netherlands, Barbados, and Ireland between 1965 and 1981 found mean concentrations ranging from 0.073 to 49 ng/m3. Higher exposure rates to air-borne dieldrin can be expected after its use in homes for termite control or as a remedial treatment for inside wood. Mean dieldrin levels found in inside air one to ten years after application in the UK ranged from 0.01 and 2.7 mg/m3. Low levels of dieldrin in surface water have been reported in several countries.



3.4.4	Accidental Poisoning: No recent data are available.



3.5	Measures to Reduce Exposure: Respiratory and dermal protection can reduce exposure to workers and users. Because of its persistence and bioaccumulation, exposure to the general population and environment can be reduced primarily by reducing use.



3.6	Packaging and Labelling: Follow FAO Guidelines on Good Labelling Practice.



3.7	Waste Disposal Methods: Guidelines are under development. This section will be updated when guidelines are available.



3.8	Maximum Residue Limits. (mg/kg, aldrin and dieldrin combined): JMPR/Codex: potatoes, 0.1; meat fat, 0.2E: carrots, lettuce, 0.1E: asparagus, aubergines, broccoli, Brussels sprouts, cabbage, cauliflower, cucumbers, horse radish, onions, parsnips, peppers, pimentos, radishes, radish tops, 0.1; eggs (shellfree), 0.1E; milk, 0.006E; fruit, 0.05, rice (in husks), 0.02; other raw cereals, 0.02E. (E = extraneous residue limits).



	US: Tolerances for residues of aldrin and dieldrin in or on various foodstuffs are set at 0, 0.02, 0.05 or 0.1 ppm.



	WHO has recommended that the level of aldrin and dieldrin in drinking water should not exceed 0.03 mg/l.



4.	MAJOR REFERENCES



	Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, Toxicological Profile for Aldrin/Dieldrin. AGTSDR, Atlanta, GA (1989)



	Anon. Farm Chemicals Handbook. Meister Publishing Co., Willoughby, OH (1989)



	Codex Alimentarius Vo. XIII. Codex Maximum Limits for Pesticide Residues. FAO/WHO CAC/VOL XIII Ed2 1986



	Food and Agriculture Organization, Guidelines for the Disposal of Waste Pesticides and Pesticide Containers on the Farm. FAO, Rome (1985)



	Food and Agriculture Organization, Guidelines on Good Labelling Practices for Pesticides. FAO, Rome (1985)



	National Institute for Occupational Safety and Health, Special Occupational Hazard Review for Aldrin/Dieldrin, Pub. 78-210. National Institute for Occupational Safety and Health, Washington, DC (1978)



	World Health Organization, Environmental Health Criteria 91, Aldrin and Dieldrin. WHO, Geneva, (1989)



	World Health Organization, Recommended Classification of Pesticides by Hazard. WHO, Geneva, 1986-1987



	World Health Organization/Food and Agriculture Organization, Dieldrin. Pesticide Data Sheet No. 17, 1975. 

�	ANNEX 1

	SUMMARY OF CONTROL ACTIONS AND REMAINING USES FOR DIELDRIN,

	AS REPORTED BY COUNTRIES



BANNED:



	Belize 			(NS)		Banned as agricultural chemical.

	Ecuador 		(1985)		Banned.

	EEC-countries * 	(1988)		Banned as agricultural chemical.

	Liechtenstein 		(1986)		Banned.

	Mexico		(1982)		Banned as agricultural chemical.

	Panama		(1987)		Banned as agricultural chemical.

	Singapore 		(1984)		Banned.

	Sweden	 	(1969)		Banned.

	Switzerland 		(1986)		Banned.

	Yugoslavia 		(1982)		Banned.



WITHDRAWN:



	None reported.



SEVERELY RESTRICTED:



	Dominica (NS) Severely restricted pesticide.

	Mauritius (1970) Restricted use under the Pesticide Control Act of 1970.

	Poland (NS) No longer used in sanitary hygiene.

	

Only remaining uses allowed:

	

	Colombia (1988) Only allowed for treatment of timber.

 	

	Kenya (1987) Only for termite control and banding of coffee trees for ant control.

 	

	Republic of Korea (1986) Sale and use prohibited except for production of industrial goods.

  

	Togo (1977) Only allowed for use against termites outside food producing culture zones.

 

	USA (1974) All uses cancelled except for subsurface ground insertion for termite control,dipping of non-food roots and tops, moth-proofing by manufacturing process in aclosed system.

 

	Venezuela (1983) Only permitted when intended for control of vectors for medical reasons by Ministry of Health, control of agricultural pests by Ministry of Agriculture.



Specific uses reported as not allowed:



	Argentina 1968-69 Prohibited for use as turcuricide (glow-worm killer) (1968) and for use in treatment of natural and artifical meadows, treatment of cattle, sheep, goats, swine and horses 

	and in human food products of animal or plant origin (1969).

	Chile (1983) Not allowed on natural or artificial meals directly or in concentrated form as animal feed. Prohibited on seeds, grain, etc.



Use permitted only with special authorization:



	Japan (1981) Manufacture and import prohibited without authorisation by the Government. Uses other than those specified by Cabinet order are prohibited. Prohibition of import of specified products containing this substance.
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DINOSEB AND DINOSEB SALTS



	PRIOR INFORMED CONSENT

	DECISION GUIDANCE DOCUMENT





1.	IDENTIFICATION



1.1	Common Name: Dinoseb, DNPB, dinitro (WSSA, BSI, ISO), dinosebe (France)/Dinoseb-acetate (BSI, ISO)



1.2	Chemical Type: Dinitrophenol



1.3	Use: Pesticide, fungicide, herbicide, desiccant, insecticide, dormant fruit spray



1.4	Chemical Name: Dinoseb: 2-(sec-butyl)-4, 6-dinitrophenol/ Dinoseb Acetate: 0-acetyl-2-sec - butyl-4, 6-dinitrophenol



1.5	CAS No: 88-85-7



1.6	Trade Names/Synonyms: Basanite (BASF), Caldon, Chemox, Chemsect DNBP Nitro, Dinitro-3, Dinitro-General, Dynamyte (Drexal Chem.), Elgetol 318, Gebutox, Hel-fire (Helena), Kiloseb, Nitropone C, Premerge 3, Silnox General, (FMC), Subitex, Unicrop DNCP, Vertac Dinitro Weed Killer 5, Vertac General Weed Killer, Vertac Selective Weed Killer, dnpb, dinitro, dinosebe/Hoe 002904, Ivosit (Hoechst AG) Phenotan, aretit.



1.7	Mode of Action: Contact herbicide



1.8	Formulation Types: EC aqueous and oil solutions/EC50%, WP40



1.9	Basic Producers: Drexel Chemical (US), Hoechst AG (FRG), A.H. Marks & Co. (UK), Tifa Ltd. (UK), Uniroyal Chemical Co. (US), Universal Crop Protection (UK), Vertac Chemical Corp. (US)



2.	SUMMARY OF CONTROL ACTIONS



2.1	General: Dinoseb has been banned in at least 10 countries with no uses being retained. Actions reported by governments are summarized in Annex 1.



2.2	Research for Control Action: Dinoseb and its aceetate and their salts have been banned because they have been found in animal studies to result in high risks of birth defects, male sterility, high acute toxicity. Particularly at risk are applicators and other handlers of the pesticide. Countries may wish to review the use patterns and the exposed populations, especially as females are exposed. 



2.3	Uses banned: Countries taking action have banned dinoseb for all uses.



2.4	Uses Reported to be Continued in Effect: No use has been reported as continuing in effect by those countries taking control actions.



2.5	Alternatives: No alternatives were suggested by those countries reporting control actions.



2.6	Contacts for Further Information: FAO/UNEP Joint Data Base, IRPTC, Geneva: designated national authorities in countries taking control actions listed in Annex 1.



3.	SUMMARY OF FURTHER INFORMATION ON DINOSEB



3.1	Chemical and Physical Properties: Dark-brown solid or viscous liquid, melting point 30-40°C; soluble in organic solvents such as toluene, petroleum oil, ether, ethyl alcohol, ethanol, n-heptane, slightly soluble in water and miscible in ethyl ether and xylene. Technical dinoseb contains at least 90% active ingredient.



3.2	Toxicological Characteristics:



3.2.1	Acute Toxicity: a.i, Oral LD50 (rats) 40-60 mg/kg; dermal LD50, 75 mg/kg



	WHO Classification: a.i. Class Ib - Highly Hazardous



	Formulations: Most liquid formulations are also in WHO Class Ib; WP formulations containing less than 95% a.i. are in Class 2.



3.2.2	Short-Term Toxicity: Induces birth defects in both rabbit and rat by oral exposure of 10 mg/kg/day during gestation; causes adverse male reproduction effects in the rat and mouse including decreased sperm counts (with partial or no recovery) and abnormal sperm cell morphology in rats and testicular atrophy in mice. Evidence strongly suggests that dinoseb is a potential human developmental toxicant to unborn children and a potential cause of human male reproductive disorders, such as decreased fertility or sterility. NOEL is 3 mg/kg/day for developmental effects and 10 mg/kg/day for maternal toxicity.



3.2.3	Chronic Toxicity: There is some evidence that dinoseb may be an oncogen based on significant treatment (but not dose) related liver adenomas in female mice and liver adenomas plus carcinomas in female mice but not in male mice. EPA has catergorized dinoseb as a Class C oncogen, i.e. a possible human oncogen. Nitrosomines, a potentially potent cancer causing agent are also present as contaminants in alkanolamine and triethanolamine salt formulations of dinoseb at levels between 0.6 and 279 ppm.



	Dinoseb has the potential to damage human eyes according to studies which show dinitrophenols to induce cateracts in humans and similar effects in laboratory animals.



	Limited studies also suggest that dinoseb has the potential to affect immunological systems based on studies in hamsters and mice. JMPR/Codex ADI: None



3.3	Environmental Characteristics:



3.3.1	Fate: Data on persistence is inadequate, but initial residues can be greater than 2000 ppm on short rangegrass, over 1000 ppm on long grass, leaves and leafy crops, over 500 ppm on forage and over 100 ppm on pod-containing seeds and large insects. These levels generally exceed the subacute dietary LC50 of non-target mammals. Estimated level in water from application to corn is 29 ppb which would exceed the maximum acceptable toxicant concentration (MATC) in water.



3.3.2	Effects: Highly toxic to birds, mammals and invertebrates. Residues occurring after application of dinoseb at maximum label rates have the potential to cause both acute and reproductive effects.



3.3.2.1	Mammals: Acute toxicity (LD50s: rat-40 mg/kg; guinea pig-25 mg/kg; mouse-41 mg/kg). Reproductive impairment in mice occurs at 1 mg/kg/day which can be reached by a level of 7 ppm fodder residues as compared to the levels of residue of 500-1000 ppm expected from maximum label rates of application. These data indicate that both acute toxic effects and reproductive impairment in mammals are potential concerns.



3.3.2.2	Birds: Highly toxic to waterfowl and upland game birds. Acute toxicity (LD50) is seen at levels of 11.5 mg/kg in mallard, 42.5 in bobwhite quail and LC50 of 515 ppm in ringnecked pheasants.



	Concentrations expected from maximum label doses can exceed LC50 levels. Field kills of pheasants and songbirds have been attributed to dinoseb exposure.



3.3.2.3	Aquatic Organisms: Fish 96-hour LC50s are 0.7 mg/l for fathead minnow, 0.067 mg/l for lake trout and 0.110 mg/l for 51 percent soluble concentrate/liquid triethanolamine salt formulation. MATC is 14.5 ppb which would be exceeded by the estimated environmental concentration of 29 ppb resulting from maximum label dose on corn. 



	Dinoseb is moderately toxic to juvenile estuarine invertebrates (pink shrimp 96-hour LC50-1.96 mg/l) and highly toxic to the embryo-larvae stage of oysters (48-hour EC50-0.209 mg/l).



3.4	Exposure:



3.4.1	Food: Dinoseb residues are rarely found in food and such residues as have been found in water have adequate margins of safety with respect to developmental toxicity. Dietary exposure poses a negligible risk.



3.4.2	Occupational/Use: Dinoseb appears to be readily absorbed through the skin. Estimates of worker (applicators, mixers, loaders, etc.) exposure based on field measurements, a NOEL of 3 mg/kg/day and assuming 100 percent dermal penetration show virtually no margin of safety for potential birth defects for women of child-bearing age even with use of state-of-the-art protective farm equipment.



	Male applicators may be at risk of dinoseb induced adverse reproductive effects (temporary or permanent sterility) after an extended period of exposure.



3.4.3	Environment: As noted in Section 2 above, estimated concentrations resulting from applications at the maximum label dose are expected to result in immediate residues in forage and water which exceed the estimated maximum acceptable concentrations for mammals, birds and aquatic organisms. Bird kills observed in the field have been attributed to dinoseb exposure.



	Although quantitative data are not available, dinoseb may pose a substantial risk of inducing birth defects in women exposed through spray drift or indirect routes such as contaminated clothing.



3.4.4	Accidental Poisoning: Poisoning incidents have been reported and at least one death of an applicator using an apparently leaking back-pack sprayer. Poisoning incidents resulting from environmental exposures through spray drift have also been reported.



3.5	Measures to Reduce Exposure: No measures to reduce exposure to workers have been determined to provide adequate margins of safety. Among the measures considered and rejected by the US were: protective clothing, reformulation, reduced application rates, restrictions on use by female workers and repackaging in water soluble bags. 



3.6	Packaging and Labelling: Follow FAO Guidelines on Good Labelling Practice for Pesticides where use is permitted. However, packaging and labelling are unlikely to reduce the potential risks of dinoseb to those occupationally or environmentally exposed.



3.7	Waste Disposal Methods: Guidelines are under development. This section will be updated when guidelines are available.



3.8	Maximum Residues Limits. (mg/kg): JMPR/Codex Maximum Residue Limits: None





4.	MAJOR REFERENCES



	Anon. Farm Chemicals Handbook. Meister Publishing, OH, USA. (Annual)



	Blondell, J. Dinoseb poisonings statistics summary. USEPA, Washington, DC (1986)



	Food and Agriculture Organization, Guidelines on good labelling practice for pesticides. FAO, Rome (1985)



	Food and Agriculture Organization, Guidelines for the disposal of waste pesticides and pesticide containers on the farm. FAO, Rome (1985)



	Food and Agriculture Organization, Guideline on the disposal of bulk quantities of unwanted pesticides and containers. FAO, Rome (in preparation - to be published in 1991)



	Gosselin, R.E. et al. Clinical toxicology of commercial products. Williams and Wilkins, Baltimore, MD (1981)



	Hayes, Jr., W.J. Pesticide studies in man: Chapter 9, Nitro compounds and related phenolic pesticides. Williams and Wilkins, Baltimore, MD (1982)



	Maddy, K.T. & H. Fong. Monitoring worker exposure to dinoseb. California Dept. of Food and Agriculture Report HS-1079. Sacramento, CA (1983)



	U.N. Environment Programme, Report on chemical substances banned or severely restricted by five or more countries. UNEP, IRPTC, Geneva (undated)



	U.S. Environmental Protection Agency, Decision and emergency order suspending the registrations of all pesticide products containing dinoseb. Federal Register, Vol. 51, No. 198, Government Printing Office, Washington, DC (October 14, 1986) 



	U.S. Environmental Protection Agency, Intent to cancel and deny all registrations for pesticide products containing dinoseb. Federal Register, Vol. 51, No. 198, Government Printing Office, Washington, DC (October 14, 1986)



	World Health Organization, Recommended classification of pesticides by hazard and guidelines to classification 1990-1991, WHO/PCS/90.1. WHO, IPCS, Geneva (1990) 



�	ANNEX 1

	SUMMARY OF CONTROL ACTIONS AND REMAINING USES FOR DINOSEB,

	AS REPORTED BY COUNTRIES



BANNED:



Colombia		(1987)		Banned as agricultural chemical.

Cyprus 		(1987)		Banned as agricultural chemical.

Denmark		(1984)		Banned.

Ecuador 		(1987)		Banned.

Finland 		(1987)		Banned as agricultural chemical.

Great Britain 	(1988)		Banned as agricultural chemical.

Hungary 		(1988)		Banned as agricultural chemical.

Netherlands 	(1990)		Banned as agricultural chemical.

Panama 		(1987)		Banned as agricultural chemical.

Sweden 		(1971)		Banned.

USA			(1986)		Banned.



WITHDRAWN:



	None reported.



SEVERELY RESTRICTED:



Only remaining uses allowed:



	None reported.



Specific uses reported as not allowed:



	None reported.



Use permitted only with special authorization:



	None reported.



�	ANNEX 2



	ALTERNATIVES REPORTED FOR DINOSEB USES



UNITED STATES:  In its regulatory decision documents, the U.S. Environmental Protection Agency (EPA) discussed possible alternatives for uses of dinoseb in the US on:



1.	Soybeans: Used to control immature broad-leaf weeds. Alternatives include reliance on late post-emergence herbicides such as bentazon, acifluorfen and 2,4-DB. Some herbicides imazaquin (Scepto), Canopy and Classic will control some dinoseb-controlled weeds.



2.	Peanuts: Used to control immature broad-leaf weeds. Alternatives include reliance on late application of post-emergence weed controls such as bentazon, acifluofen and 2,4-DB. Alternative pesticides are limited in number and do not provide the same weed control spectrum as dinoseb.



3.	Cotton: Dinoseb used to control broad-leaf weeds that are not controlled by preplant-incorporated or pre-emergence herbicides. Post-emergence herbicides which may be used for broad-leaf weed control on cotton are cyanazine (may be tank mixed with MSMA or norflurazon), MSMA, DSMA, EPTC, linuron, oxyfluorfen, fluometuron, diuron and glysophate.



4.	Snap Beans: Used on a selected basis to control annual weeds. Potential alternatives uncertain.



5.	Potatoes: Used both as a herbicide (minor) and as a vine desiccant prior to harvest (principal use). Alternatives for desiccant use are diquat and paraquat for fresh market potatoes only.



6.	Green Peas: Pre- and post-emergence control of broad-leaf weeds. Alternatives are bentazon, MCPA and MCPB. Alternatives provide poor control of black nightshade for which there are no good alternatives.



7.	Grapes: Used for control of black nightshade, pig weed, purslane and other winter broad-leaf weeds, principally in California. Alternatives are glysophate, paraquat, diuron, simizine and napropamide.



Also used as a dormant spray to control dead-arm disease. For dormant vines the alternative is sodium arsenite; non-dormant vines may be treated with captan, basic copper sulfate, folpet and mancozeb, which provide adequate control of dead-arm disease.



8.	Alfalfa: Used to control annual and perennial weeds and grasses and to desiccate seed crop before harvest. Major alternatives are propham, 2,4-DB, simazine, chloropropham, paraquat and diuron. 



9.	Almonds and Walnuts: Used for control of annual grasses and braodleaf weeds. Primary alternatives on walnuts are paraquat, simazine, diuron, EPTC, and oxyfluorfen. Primary alternatives on almonds are paraquat, glysophate, simazine and napropamide.



Dinoseb triethanolamine salt is also used as a fungicide for control of blossom brown rot disease. One alternative is sodium pentachlorophenate which is equally effective; other fungicides are available as direct leaf sprays.



10.	Berries: Major use is on strawberries, raspberries and blackberries. Alternatives to control chickweed and annual winter grasses on strawberries are DCPA and napropamide. Alternatives to control annual grasses and broad-leaf weeds on other berries are mainly paraquat and diuron .



11.	Hops: Use is to control or suppress downy mildew in combination with other fungicides. There appears to be no true alternative and growers will need to rely on other chemicals and modify their production systems.



NOTE:	US consideration of alternatives takes into account the registration status of such alternatives in the US. Therefore, if a pesticide is not registered for the use at the time the control action is taken, it is not considered an alternative even though it could possibly be registered at a subsequent date. Contact the EPA Designated National Authority (DNA) for current information on alternatives approved in the US for any particular use.
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FLUOROACETAMIDE



	PRIOR INFORMED CONSENT

	DECISION GUIDANCE DOCUMENT





1.	IDENTIFICATION



1.1	Common Name: Fluoroacetamide



1.2	Chemical Type: -



1.3	Uses: Rodenticide, insecticide



1.4	Chemical Name: 2-fluoroacetamide



1.5	CAS No.: 640-19-7



1.6	Trade Names/Synonyms: Compound 1081, Baran, Fluorokil 100, Fussol, Megatox, Navron, Rodex, Yanock



1.7	Mode of Action: Converts in vivo to fluoroacetic acid, leading to the formation and accumulation of fluorocitric acid and inhibiting the Krebs cycle



1.8	Formulation Types: Dyed cereal base (30g a.i./kg), bait pellets (20g a.i./kg)



1.9	Basic Producers: Jewninh-Joffe Ltd. (Israel), Tamogan Ltd. (Israel)



2.	SUMMARY OF CONTROL ACTIONS



2.1	General: Control actions banning or severely restricting fluoroacetamide have been reported by 7 countries: 4 have banned it and 3 have approved its use only in severely restricted circumstances. Annex 1 summarizes specific actions of reporting countries.



2.2	Reasons for the Control Action: The use of fluoroacetamide has been curtailed principally because of its high acute toxicity to man and to other mammals and birds.



2.3	Uses Banned: In those countries reporting a control action, most uses have been discontinued except those specifically authorized uses or conditions of control as noted in Section 2.4.



2.4	Uses Reported to be Continued in Effect: In the US, since 1980 the compound may be used only to control roof rats, where humans and other mammals are unlikely to be exposed; in addition, it can be applied only by certified applicators or by those working under their direct supervision, and only upon following specified safety precautions, including daily disposal of all poisoned animals. In Israel and Japan, the compound can be used only with a special permit, and in Japan, only for specified uses. See Annex 1.



2.5	Alternatives: Sodium fluoroacetate (Compound 1080) was developed and used as early as the 1940's before superseded by fluoroacetamide. Although the compounds have different chemical formulas, both are used primarily as rodenticides and are assumed to present similar hazards. Fluoroacetamide has lower mammalian toxicity and a longer latency period, and is less likely to cause sublethal poisoning.



2.6	Contacts for Further Information: FAO/UNEP Joint Data Base, IRPTC Geneva; Designated National Authorities in countries taking control actions.



3.	SUMMARY OF FURTHER INFORMATION ON FLUOROACETAMIDE



3.1	Chemical and Physical Properties: Fluoroacetamide is a colorless crystalline powder, very soluble in water, soluble in acetone, moderately soluble in ethanol, slightly soluble in aliphatic and aromatic hydrocarbons.



3.2	Toxicological Characteristics



3.2.1	Acute Toxicity: Acute oral LD50, rat: 13 mg/kg.



	WHO classification: Class Ib, highly hazardous



	Formulations: For solids, above 10% a.i., Class Ib; between 1 and 10%, Class II; below 1%, Class III. For liquids, above 50%, Class Ia; between 5 and 50%, Class Ib; between 0.5 and 5%, Class II; below 0.5%, Class III



3.2.2	Short-Term Toxicity: Fluoroacetate, a closely related compound, is a highly toxic rodenticide resulting in convulsions, cyanosis, ventricular fibrillation and death following ingestion. In humans, clinical effects may be noted as soon as 1/2 hour following exposure but may be delayed as long as 20 hours. Estimated lethal dose in man is 5 mg/kg but even one mg of the pure compound may cause severe toxicity. Fluoroacetamide does not produce convulsions but causes unconsciousness followed by death in coma; it affects poisoned animals less slowly and with less neurological symptoms than does fluoroacetate. In vitro tests indicate chromosomal damage.



3.2.3	Chronic Toxicity: No information on record



3.2.4	Epidemiological Studies: None on record



3.3	Environmental Characteristics:



3.3.1	Fate: highly stable in soil and water



3.3.2	Effects: Main effects are on nontarget wildlife, since many types of animals may consume bait or prey on sick or dead animals. The compound is highly toxic to most animals except frogs and toads. Dogs and cats are very susceptible to direct poisoning but barn owls, buzzards, black kites and some reptiles have been found to be resistent.



3.4	Exposure:



3.4.1	Food: Accidental consumption of prepared baits is the most likely source of exposure by ingestion.



3.4.2	Occupational/Use: Skin contact may be important routes of absorption for both mixers and applicators. Time-weighted average TLV has been set at 2.5 mg/m3 , with excursion limits no more than three times the TLV for a total of 30 minutes during a work day.



3.4.3	Environment: Humans may come into contact with baits treated with the compound. The compound's high solubility in water indicates danger of water contamination near manufacturing, preparation and application sites. In the UK, farm animals were reportedly poisoned by effluents from a factory. About 800 dogs were reported to have died after consuming meat contaminated by sodium fluoroacetate or fluoroacetamide.



3.4.4	Accidental Poisoning: Monoacetin has been suggested as an antidote for Compound 1080 and fluoroacetamide if administered before significant amounts of fluorocitrate form, but this pharmaceutical is not available in all markets. Acetamide and ethyl alcohol may be also of value. If the poison was ingested shortly before treatment, the toxicant should be removed from the gut. If convulsions are already occurring, the seizures should be controlled by giving oxygen, administering anticonvulsant medications and aiding pulmonary ventilation, followed by gastric lavage and catharsis.



3.5	Measures to Reduce Exposure: Fluoroacetamide should be handled and stored as a highly toxic material. Pro- cedures for personal protection and hygiene, including the wearing of protective gloves when handling and other precautionary measures should be observed. Wash hands after each use. If clothing is contaminated, remove it and wash the skin, including hair and nails, vigorously. Wash clothing repeatedly with soap. Discard contaminated lather. The compound and its formulation should not be mixed with food normally consumed by humans. 



	Human exposure can be reduced by avoiding use near human habitations or by placing the rodenticide in areas that are not accessible to humans, such as closed sewers, and by regular, proper disposal of dead animals. Store in a closed container in a closed area.



3.6	Packing and Labelling: Follow FAO Guidelines on Labelling Practice for Pesticides and Guidelines the Packaging and Storage of Pesticides.



3.7	Waste Disposal Methods: Guidelines are under development. This section will be updated when guidelines are available.



3.8	Maximum Residue Limits (mg/kg): Not applicable.



4.	MAJOR REFERENCES
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	Food and Agriculture Organization, Guidelines for the packaging and storage of pesticides. FAO, Rome (1985)



	Food and Agriculture Organization, Guidelines on good labelling practice for pesticides. FAO, Rome (1985)



	Hall, R.J., Effects of Environmental Contaminants on Reptiles. U.S. Fish and Wildlife Service Special Science Reports, Wildlife, 228:12 (1980)



	U.S. Environmental Protection Agency, Fluoroacetamide (Compound 1081), Position Document 2, NTIS No. PB80-216831. USEPA, Arlington, VA, (1980)



	World Health Organization, Recommended Classification of Pesticides by Hazard. WHO, Geneva (1988)



	World Health Organization/Food and Agriculture Organization, Sodium Fluoroacetate. Pesticide Data Sheet No. 16, (1975)
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�	ANNEX 1

	SUMMARY OF CONTROL ACTIONS AND REMAINING USES FOR

	FLUOROACETAMIDE, AS REPORTED BY COUNTRIES



BANNED:



	China 	(1982)		Banned as agricultural chemical.

	Mexico 	(1982)		Banned as agricultural chemical.

	Panama 	(1987) 		Banned as agricultural chemical.

	Thailand 	(1985)		Banned as consumer chemical.



WITHDRAWN:



	None reported.



SEVERELY RESTRICTED:



	USA (NS) Labelling amended to allow use only inside of sewers against the Norway and roof rat. This use is restricted and may be applied only by a certified applicator or a competent person acting under the instructions and control of a certified applicator.



Only remaining uses allowed:



	None reported.



Specific uses allowed:



	None reported.



Use permitted only with special authorization:



	Japan (1956) Manufacture and import prohibited without authorisation by the Government. The use is limited to exterminating insects which are noxious to such plants as citrus fruits.



	Israel (1967) Use and sale prohibited without a permit from the Government.



	Ed. 1, July 1991

�

HCH (mixed isomers)



PRIOR INFORMED CONSENT

DECISION GUIDANCE DOCUMENT





1.	IDENTIFICATION



l.1	Common Name: BHC, HCH (Europe), 666 (Denmark) hexachlor (Sweden), hexachloran (USSR),



l.2	Chemical Type: Organochlorine



l.3	Use: Pesticide (insecticide)



l.4	Chemical Name: 1,2,3,4,5,6-Hexachlorocyclohexane



l.5	CAS No.: 608-73-1



l.6	Trade Names/Synonyms: Benzex (Woolfolk Chemical), Dol, Dolmix, Gammexane, Gexane, HCCH, Hexafor, Hexablanc, Hexamul, Hexapoudre, Hexyclan, Hillbeech, Kotol (Shell, UK), Lindacol (Shell, UK), perchlorobenzene, Soprocide, Submar (India Medical), FBHC (discontinued)



l.7	Mode of Action: Acts as an ingested and contact insecticide, and has some fumigant action.



l.8	Formulation Types: Dusts, wettable powders, oil solutions, emulsifiable concentrates (requires BHC of intermediate to high gamma isomer content (36-45%) in order to obtain solutions of sufficient gamma content to be effective).



l.9	Basic Producers: Hindustan Insecticides Ltd. (India); Inquinosa (Spain)



2.	SUMMARY OF CONTROL ACTIONS



2.1	General: BHC has been banned or severely restricted in at least 11 countries and by the European Community. See Annex 1. (The gamma isomer, lindane, has been retained for a number of uses but is discussed in a separate decision guidance document.)



2.2	Reasons for Control Action: BHC use has been reported banned principally because of oncogenic effects detected in animal studies. When considered in combination with its persistence and bioaccumulation potential, the dietary cancer risk was considered unacceptable. In addition, exposures to workers and other persons applying BHC was of concern. Countries also noted persistence and bioaccumulation, high toxicity and environmental effects as reasons for control actions.



2.3	Uses Banned: All uses have been prohibited in most countries reporting control actions; although some countries reported a very few uses remaining which are noted below.



2.4	Uses Reported to be Continued in Effect: In countries reporting a severe restriction on the use of BHC, the following uses were reported still in effect: China-non-food uses; Mexico-maize and cotton.



2.5	Alternatives: No countries reporting control actions presented information on alternatives, except that lindane, which is 99% gamma isomer of BHC, was permitted to be substituted in products in place of the alpha and beta isomers in the US and its use is permitted in other countries (Argentina, Switzerland, EEC, Netherlands) for uses similar to those for which BHC was banned. Since lindane is the principal isomer in BHC exhibiting insecticidal activity this substitution should result in effective alternatives for all uses of BHC. See separate DGD for lindane for any limitations applied to its use.



2.6	Contacts for Further Information: FAO/UNEP Joint Data Base, IRPTC, Geneva and Designated National Authorities in countries reporting control actions (Annex 1.).



3.	SUMMARY OF FURTHER INFORMATION ON BENZENE HEXACHLORIDE



3.l	Chemical and Physical Properties: Technical BHC is comprised mainly of alpha, beta and gamma isomers with only the gamma isomer (lindane) exhibiting significant insecticidal activity. The isomeric composition of technical BHC is: 53-70% alpha-BHC; 3-14% beta-BHC; 11-18% gamma-BHC; 6-10% delta-BHC; and, 3-10% other isomers. BHC is soluble in solvents such as benzene, chloroform or ether but is almost insoluble in water. Physical properties are not precise, varying with isomeric ratios. See also FAO specifications for BHC. 



3.2	Toxicological Characteristics:



3.2.1	Acute Toxicity: Oral LD50, a.i. rats, 88-270 mg/kg varying with carrier; WHO uses value of 100 mg/kg for classification purposes.



	WHO Classification: a.i. Class II-moderately hazardous; exposure route-oral.



	Formulations: Class II for solid formulations over 200 g/kg, class III for lower concentrations; class II for liquid formulations over 5%, class III for lower concentrations.



3.2.2	Short-Term Toxicity: Studies in animals indicate the potential for BHC to induce fetotoxic effects and to adversely affect reproduction.



3.2.3	Chronic Toxicity: BHC is oncogenic in mice and rats given oral doses of BHC and its alpha, beta and gamma isomers. IARC concluded that BHC and its pure alpha, beta and gamma isomers are carcinogenic in mice, producing liver cell tumours following oral administration.

 

	Two-year feeding study NOEL: 25 mg/kg/day (rats); 50 mg/kg/day (dogs).



3.3	Environmental Characteristics:



3.3.1	Fate: BHC is persistent but not as much so as DDT. Ten percent of original concentration in sandy soil reported remaining after 14 years.



	In water, no measurable degradation after a period of 8 weeks.



	It is liquid soluble and tends to bioaccumulate. The beta isomer is the most stable isomer and is also the most environmentally persistent and chronically toxic isomer. Beta-BHC has a 10-30 times greater ability to accumulate in fatty tissue than the gamma isomer.



	Alpha-BHC in a complex food chain system showed bioconcentration as high as 267 times in algae and 140 times the ambient concentration in Daphnia.



3.3.2	Effects: Toxic to fish: LC50 (48h) 0.16 mg/l (male guppies); 0.3 mg/l (female guppies). Bob-white quail, LD50, oral, 120-130 mg/kg.



3.4	Exposure:



3.4.1	Food: Dietary exposure must be considered a major source of exposure where BHC is used on food plants and animals, since it is absorbed from the gastrointestinal tract. In the USA residues of beta-BHC were estimated to be detectable in tissues of 99% of the population when its use was permitted, based on tissue sampling programmes.



3.4.2	Occupational/Use: No reported data.



3.4.3	Environment: Persistent and accumulates in body tissue.



3.4.4	Accidental Poisoning: No reported data.



3.5	Measures to Reduce Exposure: The principal method of reducing exposure is to prohibit the use of BHC on food crops, substituting lindane for the other isomers of BHC. This substitution of lindane retains insecticidal activity in products, but eliminates the alpha and beta BHC isomers. Since the presence of beta-BHC residues in almost 100% of the US population was estimated during the use of BHC, dietary and environmental exposure are the most likely sources. These cannot readily be reduced except by banning the use of BHC.



	Protective equipment can reduce the exposure of workers and applicators, however, the general dietary and environmental exposures resulting from use will not be reduced.



3.6	Packaging and Labelling: Follow FAO Guidelines on Good Labelling Practice for Pesticides and Guidelines for the Packaging and Storage of Pesticides. However, this cannot be expected to reduce exposure arising from use on food crops and animals.



3.7	Waste Disposal Methods: Guidelines are under development. This section will be updated when guidelines are available.



3.8	Maximum Residue Limits. (mg/kg):



	JMPR/Codex Maximum Residue Limits: None



	US: All previous MRLs have been replaced by action levels sufficient to cover inadvertent residues but not those resulting from intentional application. Action levels for most commodities are 0.05 ppm; with 0.3 ppm for frog legs (edible portion), citrus fruits, fat of animals and poultry and milk (fat basis); 0.5 on cocoa beans (whole, raw); 1.0 ppm on processed animal feed; and, 1 ppm on paprika. 



4.	MAJOR REFERENCES



	Anon. Farm Chemicals Handbook. Meister publishing, OH, USA (Annual)



	Food and Agriculture Organization, Guidelines on good labelling practice for pesticides. FAO, Rome (1985)



	Food and Agriculture Organization, Guidelines for the disposal of waste pesticides and pesticide containers on the farm. FAO, Rome (1985)



	Food and Agriculture Organization, Guidelines for the disposal of bulk quantities of unwanted pesticides. FAO, Rome (in preparation for publication in 1991)



	Food and Agriculture Organization, Specifications for plant protection products, BHC, AGP:CP/44. FAO, Rome (1972)



	U.N. Environment Programme, Report on chemical substances banned or severely restricted by five or more countries. UNEP, IRPTC, Geneva (undated)



	U.S. Environmental Protection Agency, Rebuttable presumption against registration and continued registration of pesticide products containing benzene hexachloride (BHC). Federal Register, Vol. 41, No. 203. Government Printing Office. Washington, DC (Oct. 19, 1976)



	U.S. Environmental Protection Agency, BHC pesticide products-amendments to registrations. Federal Register, Vol. 43, No. 141. Government Printing Office. Washington, DC (July 21, 1978)



	U.S. Environmental Protection Agency, Revocation of benzene hexachloride food additive regulation. Federal Register, Vol. 51, No. 136. Government Printing Office. Washington, DC (July 16, 1986)



	U.S. Environmental Protection Agency, Revocation of benzene hexachloride tolerances. Federal Register, Vol. 51, No. 136. Government Printing Office. Washington, DC (July 16, 1986)



	World Health Organization, Recommended classification of pesticides by hazard and guidelines to classification 1990-1991, WHO/PCS/90.1. WHO, Geneva (1990)



	Worthing, C.R., The pesticide manual: a world compendium, 8th edition. The British Crop Protection Council (1987). 







�ANNEX 1

SUMMARY OF CONTROL ACTIONS AND REMAINING USES FOR

HCH, MIXED ISOMERS, AS REPORTED BY COUNTRIES



BANNED:

	

	Argentina		(1980)	Banned.

	Canada		(1971)	Banned. 

	Japan		(1988)	Banned as agricultural chemical.

	Liechtenstein  		(1986) 	Banned.

	Panama		(1987)	Banned as agricultural chemical.

	Singapore 		(1984) 	Banned.

	Switzerland		(1986) 	Banned.

	Yugoslavia		(1972)	Banned as agricultural chemical.

	USA		(1978) 	Alpha- and beta-isomers banned.



WITHDRAWN:



	None reported.



SEVERELY RESTRICTED:



	Mexico 	(1988)	Restricted agricultural use for cotton and maize.



Only remaining uses allowed:



	None reported.



Specific uses reported as not allowed:



	China	(1982)	Prohibited to use on fruit trees, tea, vegetables, herbs, tobacco, coffee, pepper.



	EEC-countries* (1988)	HCH-mixed isomers containing less than 99% of the gamma-isomer are prohibited.



Use permitted only with special authorization:



	None reported.



Ed. 1, July 1991





-----------------------------------------------------------------

*	EEC-countries- Belgium, Denmark, France, Federal Rep. of Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain and United Kingdom.



     *	EEC-countries - Belgium, Denmark, France, Federal Republic of Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain and United Kingdom.

     *	EEC-countries - Belgium, Denmark, France, Federal Republic of Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain and United Kingdom.

     *	EEC-countries - Belgium, Denmark, France, Federal Republic of Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain and United Kingdom.
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