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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 has recommended that these chemicals 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. 
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�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



	oC 		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 Org
anization of the United Nations


	

	g		
g
ram


	mg		microgram

	GAP		good agricultural practice

	GL		guideline level



	ha		hectare

	

	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) 

	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. 

	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

	ppb		parts per billion

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

	ppt		parts per trillion



 	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
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CHLORDANE



PRIOR INFORMED CONSENT 

DECISION GUIDANCE DOCUMENT 





1.	IDENTIFICATION 



1.1	Common Name: Chlordane 



1.2	Chemical Type: Chlorinated cyclodiene



1.3	Use: Pesticide (insecticide) 



1.4	Chemical Name: 1,2,4,5,6,7,8,8-octachloro-2,3,3a, 4,7,7a-hexahydro-4,7-methanoindene



1.5	CAS No.: 57-47-9 



1.6	Trade Names/Synonyms: M-410, Chlor-Kil, Chlorotox, Corodane, Gold Crest C-100, Kilex, Kypchlor, Octachlor, Octa-Klor, Synklor, Topiclor 20, Chlordan, Prentox, Penticklor (Discontinued names: Aspon-chlordane, Ortho-Klor, Niran, Termi-Ded, Velsicol 1068, Gold Crest C-50, Belt)



1.7	Mode of Action: Persistent, non-systemic contact and stomach insecticide with some fungicidal activity



1.8	Formulation Types: Dusts (50-100 g/kg), emulsifiable concentrates (480-960 g/l), granular (50-330 g/kg), oil solutions (300 g/l), wettable powders (250-400 g/kg) 



1.9	Basic Producer: Velsicol Chemical Corp. (USA), Northwest Industries, Inc. (USA), Sandoz Crop Protection Corp. (USA)



2.	SUMMARY OF CONTROL ACTIONS



2.1	General: Control actions to ban or severely restrict chlordane have been taken by at least 35 countries beginning as early as 1968. In at least 23, chlordane has been completely banned, and in 12 others it is severely restricted. Specific actions reported by governments are summarized in Annex 1.



2.2	Reasons for the Control Action: Control actions have been taken for various reasons including: chlordane's persistence and bioaccumulation in the environment, with potential adverse effects on man and the environment because of continuing long-term exposure through water, food and other sources. Of particular concern is its demonstrated carcinogenic response in laboratory rodents and its potential impact on human health from widespread environmental contamination in the food chain.



2.3	Uses Banned: In most countries uses have been banned, particularly outdoor uses and general use in agriculture. In those countries that have restrictions, uses are limited to structural subterranean termite and soil pest control by public health or professional applicators only (see Annex 1) .



�2.4	Uses Reported to be Continued in Effect: Most, if not all temperate climate countries do not use chlordane in any agricultural or widespread outdoor applications. In those countries, where uses are continued, the product is restricted to structural termite control and wood treatment. In tropical and subtropical countries that have retained seed treatment or pre-planting agricultural uses, chlordane is restricted to crops that form the edible portions above the ground and, in particular, to crops with longer growing seasons and that are not direct-to-table foods. Several countries have reported that uses have been restricted to structural pest control only (Belize, Canada and Cyprus). Chlordane's use as a seed dressing is reportedly permitted in one country only (China). Although wood treatment use has been retained by many countries, according to the manufacturer, no country reported this as an active use. See Annex 1.



2.5	Alternatives: Although many alternatives are known to be used, no specific alternative pesticide-use combinations have been suggested by countries taking control actions. For example, in the USA chlorpyrifos is one pesticide used to replace the termiticide use of chlordane. Many alternatives are more acutely toxic to humans than chlordane.



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 CHLORDANE



3.1	Chemical and Physical Properties: Technical chlordane is a mixture of chlorinated hydrocarbons consisting of isomers of chlordane and closely related compounds and by-products. The approximate composition of technical chlordane is as follows: trans-chlordane (24%), cis-chlordane (19%), chlordene isomers (22%), heptachlor (10%), nonachlor (7%), miscellaneous constituents (19%). It is a viscous amber-coloured liquid, stable toward acid, insoluble in water, but miscible with aliphatic and aromatic hydrocarbon solvents, including deodorized kerosene. Chlordane loses its chlorine in the presence of alkali. Technical chlordane has a cedar-like odour.



3.2	Toxicological Characteristics:



3.2.1	Acute Toxicity: Oral LD50 (rat), 335-430 mg/kg; dermal LD50 (rat), 690 mg/kg (females), 840 mg/kg (males); inhalation LC50 (rat), greater than 200 mg/kg. WHO Classification: ai: Class II - moderately hazardous.



	Formulations: 4EC (dermal, rabbit) LD50 > 2 g/kg; 45% in Petroleum Distillate (50%) (dermal, rabbit) LD50, > 2 g/kg - moderately hazardous (Class II).



3.2.2	Short-term Toxicity: Subchronic feeding studies in rats and mice, administered chlordane or oxychlordane, demonstrated degenerative effects on the liver such as endoplasmic reticulum hypertrophy, enlarged central hepatic lobule cells, and increased liver weight. These degenerative changes in liver are known as "chlorinated hydrocarbon insecticide rodent liver" (CHIRL). These effects were evident after nine months in rats administered 2.5 ppm chlordane in the diet.



	In 90-day inhalation studies, chlordane elicited liver alterations in rats at 1 mg/l, but in monkeys similarly exposed there were no adverse effects at doses up to and including 10 mg/l. Reportedly, these liver alterations returned to normal after cessation of treatment.



3.2.3	Chronic Toxicity: Based on available rodent (rat, mouse) and dog feeding studies, the principal chronic effects were observed in the liver, including increased liver weight, hepatocellular swelling and necrosis, and fatty degeneration. NOEL: rat, 1 ppm (0.05 mg/kg bw); mouse, 1 ppm (0.12 mg/kg bw); dog, 3 ppm (0.075 mg/kg bw).



	JMPR ADI: 0-0.0005 mg/kg bw. Baboons were administered 0.1 to 1.0 mg/kg bw chlordane in the diet for 24 months. Animals were maintained on a high cholesterol, high saturated fat diet. These dose levels did not significantly alter serum lipoprotein levels or the rate of atherogenesis. Chlordane is carcinogenic in mice (hepatocellular adenomas/carcinomas); IARC concluded there is "sufficient evidence" that chlordane is carcinogenic in mice, and "limited evidence" that chlordane is carcinogenic in experimental animals. Overall IARC placed chlordane in Group 3, "cannot be classified according to carcinogenicity in humans". The US Environmental Protection Agency has classified chlordane a Group B2 "probable" human carcinogen, because of benign and malignant liver tumours in four strains of mice of both sexes and in F344 male rats.



3.2.4	Epidemiological Studies:



	Non-fatal: A 15-month-old, 9 kg child drank no more than a mouthful of an aqueous suspension of a 50% wettable powder. The dose was about 10 mg/kg. After three hours a generalized tremor developed followed by convulsions.



	An 18-year-old girl (50 kg) accidentally swallowed a teaspoonful of insecticide containing 40% agricultural grade chlordane. Realizing her mistake she ate bread and drank milk. She vomited twice in the next four hours. She was treated in a hospital for severe convulsions. Five days after admission she was released. Two months later a normal EEG and visual exam showed no permanent neurological disorder.



	Fatal Cases: A child's room had been sprayed by an exterminator with insecticides containing organophosphate and chlordane. The child was eight-and-a-half months old and weighed 10 kg. Symptoms developed shortly and death followed four days after exposure.



	A woman half-filled an 8 oz glass with toxichlor dust (58% chlordane with talc), added water and swallowed it. She died nine days later. She had ingested 6 g of chlordane (104 mg/kg).



	A young woman spilled 100 ml of 25% chlordane solution on her dress. She died within 40 minutes. The dose of chlordane was 30 g.



	Two patients died from low oral doses of chlordane (2-4 g); both showed fatty degeneration of the liver by microscopic examination. Both patients had characteristics of alcoholism.



	An alcoholic was deloused with a skin application of 500 cc of a 2% chlordane/oil solution. He had a generalized eczema which aided absorption. Impaired liver function associated with alcoholism probably increased the chlordane toxicity. Death followed shortly after application. The estimated dose was 10 g of chlordane. 

	

3.3	Environmental Characteristics:



	Fate: The half-life of chlordane in soil when used at agricultural rates is approximately one year. Chlordane is relatively immobile in the environment and not expected to leach since it is insoluble in water. Degradation of chlordane is variable, depending upon the type of application (i.e. surface vs. subterranean) and climate (i.e. temperate vs. tropical/subtropical). Chlordane has been found in a wide variety of agricultural soils where it had not been used for at least five years. Soil drench treatments in three different types of soil in Hawaii demonstrated that 2.3%, 2.9% and 2.4% of the applied dosage of chlordane were present in coral, sandy loam, and clay soils, respectively, seven years later. Studies in the U.S. demonstrate that in sandy loam soil, 15-40% of the applied chlordane was present for up to 14 years. In Florida, soil surface applications demonstrated a half-life of 2772 days, with all the residues within the upper 2.5 cm of soil. Chlordane applied to the surface of a lake resulted in levels declining from 5.5 ppb after seven days to 0.11 ppb after 421 days. Sediment from the lake showed concentrations of 30 ppb at 279 days, declining to 10 ppb 421 days after application.



	Human half-life data have shown a whole body half-life of the absorbed dose of 21 days in a young boy, and a serum half-life of 88 days in a four-year-old girl. Both exposures resulted from accidental ingestion. Half-life in rats is 23 days following repeated exposure for 56 days.



	Effects: Highly toxic to freshwater fish, aquatic invertebrates, and birds; 96 hr LC50 from 42 to 90 mg/L in rainbow trout, 57 to 74.8 mg/l in bluegill: LC50 in mallard duck, 858 ppm, in bobwhite quail, 331 ppm, and in pheasant, 430 pm. The biomagnification of chlordane in the environment in such organisms as algae, as well as its low water solubility and persistence in water sediment, can result in bioaccumulation in exposed organisms and possible biomagnification in the food chain.



�3.4	Exposure:



3.4.1	Food: Since virtually all agricultural food uses have been banned or severely restricted, exposure via food is continually declining. Extraneous Residue Limits (ERLs) have replaced previous MRLs to reflect this change in use pattern.



3.4.2	Occupational/Use: Dermal and inhalation routes are likely routes of exposure from occupational uses. 0.15 mg/m3 is the recommended threshold limit value-time weighted-average (TLV-TWA) for chlordane in workroom air. A 15-minute exposure of 2 mg/m3 has been recommended. Airborne chlordane in houses treated for termites should not exceed 5 mg/m .



3.4.3	Environment: Low levels have been reported in air samples (< 1 ng/m3) and in precipitation (i.e. rain, snow), ppt (ng/L). Higher levels have been reported in river and stream bed sediment (mg/kg).



3.4.4	Accidental Poisoning:



	Acute symptoms: central nervous system effects (headache, blurred vision, dizziness, slight involuntary muscular movements, tremor, sweating, insomnia, nausea, and general malaise).



	Severe poisoning: as in acute, plus epileptiform convulsions, loss of consciousness, urinary and faecal incontinence, disorientation, personality changes, psychic disturbances, and loss of memory. Encephalographic patterns are abnormal.



	Antidote/First Aid: Treatment is symptomatic; use of gastric lavage and parenteral phenobarbital has resulted in reversal of the neurological signs. Drugs useful to control convulsions include: diazepam, lorazepam, barbiturates, and muscle-paralysing agents such as succinylcholine. Benzodiazepine drugs are currently the preferred anticonvulsants. Cholestyramine resin accelerates biliary-faecal excretion.



3.5	Measures to Reduce Exposure:



	Handling: In handling chlordane or its formulations care should be exercised to avoid skin contact, inhalation of dusts or mists and ingestion. Protective gloves, overalls and boots should be water-resistant; an approved respirator should be worn for application in enclosed areas such as crawl spaces. Mixers/loaders should wear goggles or a face shield as well when mixing, loading or handling the concentrate.



	Exposure of the general public through food, water and air has been significantly reduced or eliminated following the banned and restricted use control measures. Avoid applying chlordane in or around poultry houses, barns, silos, milk houses, or other structures or enclosures where livestock or poultry are held, or where food/feed is stored, prepared or processed. Chlordane should not be applied to any crop when edible portions are present or to soil which will be planted with crops whose edible portion in or on the ground.



	Exposure of fish and aquatic organisms may be reduced by avoiding spraying near or over water bodies or by restricting or banning uses posing hazards of water contamination.



	Effluents from manufacturing, formulating, storage and equipment cleaning operation should be controlled to avoid water contamination.



3.6	Packaging and Labelling: Follow FAO Guidelines on Good Labelling Practice for Pesticides and Guidelines for 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):



	JMPR/Codex Alimentarius: Codex has changed designation of limits for all commodities from MRLS (Maximum Residue Levels) 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. Current ERL levels (in mg/kg) are: almonds, cotton seed oil (edible), eggs, fruits and vegetables, hazelnuts, maize, oats, pecan, rice (polished), rye, sorghum, soya bean oil (refined), walnuts, and wheat, 0.02; in cotton seed oil (crude), linseed oil (crude), meat, poultry meat, and soya bean oil (crude), 0.05; and in milks, 0.002.



	EEC: all levels are 0.02 mg/kg.



	USA: all tolerances revoked. Action Levels recommended, 0.1 ppm for all previous tolerances.



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



�4.	MAJOR REFERENCES 



	Bess, Henry A. and Hylin, J.W. Persistence of Termiticides in Hawaiian Soils, J. of 	Economic Entomology   63: 633-638 (1970) 



	British Crop Protection Council. The Pesticide Manual, A World Compendium, 7th Edition (C.R. Worthing, Ed.), BCPC (1983)



	Codex Committee on Pesticide Residues. Codex Maximum Limits for Pesticide Residues, Codex Alimentarius Vol. XIII-Ed. 2 and Supplement 1 (1988)



	European Economic Community. Directive 86/362/EEC No. L.221/41 Annex II Parts A & B; and Directive 88/298/EEC No. L.126/53 Article Z



	Farm Chemicals Handbook. Meister Publishing, Willoughby, Ohio, USA (Annual)



	Food and Agriculture Organization. Pesticide Residues in Food, FAO/WHO Evaluations, 1965, 1967, 1969, 1970, 1972, 1974, 1977, 1982, 1984, 1986.



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



	Food and Agriculture Organization. Guidelines on personal protection when using pesticides in hot climates. FAO, Rome (1990)



	Hayes, W.J., Jnr. Pesticides Studied in Man: Chapter 6, Chlorinated Hydrocarbon Insecticides. Williams and Wilkins, Baltimore/London (1982)



	McGill, Henry C. et al. Relationship of Lipoprotein Cholesterol Concentrations to Experimental Atherosclerosis in Baboons. Arteriosclerosis Vol. 1, No. 1, Jan/Feb (1981)



	National Academy of Sciences. An Assessment of the Health Risks of Seven Pesticides Used for Termite Control, Committee on Toxicology, National Research Council, National Academy Press, Washington, D.C., (August 1982)



	Nigg, H.N., Brooks, R.F., and Bullock, R.C. Chlordane Residues in Florida Citrus Soils. The Florida Entomologist   62 (1): 54-58 (1979)



	U.S. Environmental Protection Agency. Federal Register, Vol 51, No. 247, Wednesday, December 24, 1986, 40 CFR Part 180, page 46665-8, Final Rule: Revocation of Chlordane Tolerances



	U.S. Environmental Protection Agency. Guidance for the Reregistration of Pesticide Products Containing Chlordane as the Active Ingredient; U.S. EPA, 540/RS-87015 (Dec. 1986) 



	U.S. Environmental Protection Agency. Recognition and Management of Pesticide Poisonings (Donald P. Morgan, M.D., Ph.D. Ed.), EPA-540/9-88-001 (March 1989)



	World Health Organization. International Agency Research on Cancer, IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals Humans, Vol. 20 (October 1979)



	World Health Organization. The WHO Recommended Classification of Pesticides by Hazard and Guidelines to Classification 1990-1991, WHO/PCS/90.1, 1990-91, Geneva, Switzerland 

�ANNEX 1

SUMMARY OF CONTROL ACTIONS AND REMAINING USES FOR CHLORDANE

AS REPORTED BY COUNTRIES



BANNED:

	

	Bulgaria 		(NS)		Banned as agricultural chemical.

	Ecuador 		(1985)		Banned as agricultural chemical

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

	Japan 			(1971)		Banned as ingredient in pesticides.

	Kenya 			(1987)		Banned as agricultural chemical.

	Liechtenstein 		(NS)		Banned.

	Panama		(1987) 		Banned as agricultural chemical.

	Republic of

	    Korea		(1986)		Banned. 

	Singapore		(1984) 		Banned.

	Sweden		(1971)		Banned.

	Switzerland		(1986)		Banned.

	Yugoslavia		(1972) 		Banned as agricultural chemical.

		  

WITHDRAWN:



	None reported.



SEVERELY RESTRICTED: 



	Dominica (NS) Severely restricted pesticide.



	Mexico (1988) Pesticide of restricted agricultural use for maize and sorghum.



Only remaining uses allowed:



	Belize (NS) Sub-surface application only, for termite control.



	Canada (1985) All uses, except essential restricted use for subterranean termites, were suspended.



	Colombia (1988) Temporary use solely for treatment of timber accepted.



	Cyprus (1980) Severely restricted to termite control, for underground application in 	non-agricultural land or premises.

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

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



	USA ( 1978) All uses cancelled except subsurface ground insertion for termite control (to apply to the use of emulsifiable or oil concentrate formulations, for controlling subterranean termites on structural sites such as buildings, houses, barns and sheds) and dipping of roots or tops of non-food plants.



	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 Atta sp. and other ants, exclusively with granulated formulations of aldrin and chlordane applied directly to the soil and control of termites in formulations containing aldrin and chlordane.



Specific uses reported as not allowed:



	Argentina (1969/72) Prohibited for use on cattle, sheep, goats, swine and horses (1969) and for use as antiweevil agent on seeds and their products intended for human or animal consumption (1972).



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



	China (1982) Prohibited for use on fruit trees, tea, vegetables, herbs, tobacco, coffee and pepper. Only permitted for seed dressing and underground insect control.



Use permitted only with special authorization:



	Japan (1986) Manufacture and import prohibited without authorization by the Government. Uses other than those specified by Cabinet order are prohibited. Import of specified products containing this substance are prohibited.





Ed. 1, November 1991 

�CHLORDIMEFORM



PRIOR INFORMED CONSENT

DECISION GUIDANCE DOCUMENT





1.	IDENTIFICATION 



1.1	Common Name: Chlordimeform 



1.2	Chemical Type: Formamidine 



1.3	Use: Insecticide, acaricide and ovicide 



1.4	Chemical Name: N'-(4-chloro-o-tolyl)-N N-dimethylformamidine



1.5	CAS No.: 6164-98-3 



1.6	Trade Names and Synonyms: Bermat, C8514, Ent 27567, EP-333, Fundal, Galecron, SN 3626



1.7	Mode of Action: Ovicide/larvicide for control of bollworm/tobacco budworm (Heliothis spp.)



1.8	Formulation Types: Emulsifiable concentrate (4 lb/gal.)(48.5% ai), water soluble powders (95-97%).



1.9	Basic Producers: Agro-Quimicas de Guatemala, S.A. (Guatemala); Ciba-Geigy Corp., Agricultural Div. (USA); Ciba-Geigy Ltd. (Switzerland); NOR-AM Chemical Co. (USA); Quimica Estrella (Argentina); Schering AG (West Germany); Sintesul (Brazil)



2.	SUMMARY OF CONTROL ACTIONS



2.1	General: Control actions to ban or severely restrict chlordimeform have been taken by at least 10 countries. In at least eight, chlordimeform has been completely banned and in the other two, limited use is permitted for specific crops or under emergency government programmes. Specific actions reported by governments are summarized in Annex 1.



2.2	Reasons for the Control Action: Chloridimeform and its principal metabolites are considered probable human carcinogens. Studies in mice indicate dose-related increased incidence of hemangiosarcomas and hemangiomas-malignant tumours of the blood vessel. These data are reinforced by human monitoring data which link a chlordimeform metabolite 4-chloro-o-toluidine (5-CAT), with bladder cancer. The primary concern is for manufacturing plant and agricultural workers handling or applying the insecticide who are subject to exposure to residues over several years. Animal data indicating carcinogenic potential are reinforced by human urine monitoring data which implicate a chlordimeform metabolite with bladder cancer.



2.3 	Uses Banned: In eight of 10 countries reporting, all uses are banned, with control actions beginning in the mid-1970s. In China, uses on vegetables, tea, fruit trees, herbs and against pests directly harmful to humans or animals are prohibited. Venezuela prohibits all uses except as indicated in 2.4. Details provided by reporting countries are given in Annex 1.



2.4	Uses Reported to be Continued in Effect: China permits limited use in cotton and rice and in rodenticide formulations. Venezuela permits vector control and emergency agricultural uses under the supervision of appropriate government authorities (see Annex 1). Other uses may be continuing in countries whose governments have not reported a control action to FAO/UNEP.



2.5	Alternatives:



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 CHLORDIMEFORM



3.1	Chemical and Physical Properties: Buff-coloured crystals melting at 32 0C. Solubility in water, 250 ppm at 20°C: dissolves readily in organic solvents. Principal human metabolite of concern: 4-chloro-o-toluidine (5-CAT). Chlordimeform is a medium strength base which forms crystalline salts with strong acids, such as hydrochloric acid. The hydrochloride is soluble in water to over 50%.



3.2	Toxicological Characteristics:



3.2.1	Acute Toxicity: Rat oral LD50: 340 mg/kg bw. Rat dermal LD50: 640 mg/kg bw. WHO Classification: ai: Class II - moderately hazardous. Formulations: 4E and SP (hydrochloride salt), both Class II. EC formulation oral and dermal LD50: 680 mg/kg. SP formulation oral and dermal LD50: 358 mg/kg.



3.2.2	Short-term Toxicity: 30 day:rat:NOEL<25mg/kg (lowest dose tested). Effects observed included nervousness, reflex excitability followed by decreased activity, and apathy. Complete recovery occurs three to four hours after dosing. 



3.2.3	Chronic Toxicity: NOEL:rat (2 year feeding) 0.1 mg/kg (2ppm)(formation of methemoglobin). NOEL:dog=250 ppm. Effects noted in chronic rat and dog studies were similar. Positive for carcinogenicity in male and female mice (increased hemangiosarcomas and hemangiomas). Mutagenicity: variable results from over 50 studies; chlordimeform-negative; N-formyl-4-chloro-o-toluidine and 4-chloro-o-toluidine metabolites are mutagenic, with the latter the more strongly mutagenic of the two. 

3.2.4	Epidemiological Studies: In 1975 incidence of hematuria in workers in a Tennessee chemical packaging plant was reported. These individuals had packaged chlordimeform. Nine of twenty-two workers involved became severely ill with abdominal pain, dysuria, urgency to void, or hematuria. Bladder biopsy specimens were taken from three of the workers. These biopsies showed severe haemorrhagic cystitis and chlordimeform and its 4-chloro-toluidine metabolite were detected in urine specimens collected after exposure. All workers involved recovered completely.



	Urine monitoring of agricultural workers in the USA has been conducted. Chlordimeform metabolites were detected at levels between 0.05 (limit of detection) and 8.6 ppm. Highest metabolite levels were found from mixer/loaders and equipment maintenance workers. Mean metabolite concentration in urine was calculated to be 0.1 ppm.



	A retrospective mortality study of production workers in Germany suggests that the 4-chloro-o-toluidine (5-CAT) metabolite may induce bladder cancer in humans. 5-CAT is both an intermediate chemical used in the production of chlordimeform and a metabolite of the latter. The German study investigated 335 workers employed between 1929 and 1982. Eight individuals were subsequently diagnosed with urothelial carcinomas. Several monocyclic amines were produced at the plant, with approximate exposure distribution to workers of 80% 5-CAT, 10% 6-chloro-o-toluidine (6 COT) and 10% 0-toluidine.



3.3	Environmental Characteristics:



3.3.1	Fate: Half-life: loam soils: <60 days (chlordimeform and HCL salt); hydrolysis is enhanced as temperature and pH increase. Current data are insufficient to fully characterize fate. 



3.3.2 	Effects: Toxic to fish and wildlife. Relatively non-toxic to honey bees. Chlordimeform is moderately toxic to cold and warm water fish species, shrimp and oysters. Rainbow trout: 96 hr LC50=13.2 mg/l. Channel catfish: 96 hr LC50=20.2 mg/l. The HCL salt appears less toxic to aquatic organisms than the base. End-use formulations may be more toxic to these organisms than the active ingredients. Emulsifiable concentrates are slightly to moderately toxic to birds. Current data are insufficient to fully-characterize effects.



3.4 	Exposure:



3.4.1	Food: Residues may occur in harvested agricultural commodities, including animal tissues and milk, as a result of feeding plant material. Plant residues may concentrate in processed food/feed commodities at approximately 2x rate. No market basket studies are available.



3.4.2	Occupational/Use: Skin contact can be a significant route of exposure. In humans, approximately 1/3 of the applied dose is absorbed through the skin with >1/3 of this absorbed dose detected in urine, of which >80% is excreted in 24 hrs. Chlordimeform metabolite has been detected in urine three days after exposure.



3.4.3	Environment: Although data are not adequate, chlordimeform and its HCL salt are considered to have little potential for leaching to groundwater. They are relatively immobile in mulch and loam soils and short-lived. Residues may move from a treated site in run-off sediment.



3.4.4	Accidental Poisoning: No reports are available. No antidote is available or has been identified. Treat symptomatically for organochlorine compounds.



3.5	Measures to Reduce Exposures: Protective gear, including body covering, rubber or neoprene gloves and boots, and an appropriate respirator can reduce exposure for workers handling or applying chlordimeform. Thorough bathing with soap and water at the end of each working day is recommended. When transferring spray material from mixing tanks to application systems, closed systems which eliminate human contact should be used. Agricultural workers should not enter treated areas for at least 24 hours following application.



3.6	Packaging and Labelling : Follow FAO Guidelines on Good Labelling Practice for Pesticides and Guidelines for 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 (MRLs). (mg/kg):



	JMPR/Codex Alimentarius: Temporary MRLs withdrawn in 1987.



	Chile: Peaches, pears, 5; Citrus fruit, cherries, 2; tomatoes, 1; dairy products (fat), beef carcasses, beef fat, 0.5; hulled rice, 0.1; whole milk (fat), 0.05. The sum of chlordimeform and its metabolites is determined as 4-chloro-o-toluidine and expressed as chlordimeform.



	Germany: All foods of plant origin 0.01; Honey 0.01. Chlordimeform and chlordimeform-hydrochloride; total calculated as chlordimeform.



	Hungary: Ground cottonseed, cottonseed oil. 2 (in imported produce).



	Japan: Fruits, 2; vegetables, tea, 0.6; rice, 0.1.



	Netherlands: All 0 (0.02). Residues shall be absent, while the highest concentration at which this requirement is deemed to have been met is indicated between brackets.



	Peru: Pears, peaches, 5; apples, strawberries, grapes, 3; citrus fruits, cabbage, Brussels sprouts, broccoli, cauliflower, cottonseed oil (refined and unrefined), 2; beans, milk products, fat of cattle, meat and meat products (fat basis), 0.5; raw whole milk, eggs, 0.05.



	USA: Remaining US Tolerances - Cottonseed 5; (Hulls 10); Animal tissues from 0.05-0.25. All US Tolerances have been or are scheduled to be revoked.
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�ANNEX 1

SUMMARY OF CONTROL ACTIONS AND REMAINING USES FOR CLORDIMEFORM 

AS REPORTED BY COUNTRIES



BANNED:



	Columbia		(1987)	Banned as agricultural chemical.

	Ecuador		(1985)	Banned as agricultural chemical.

	Kenya			(1987)	Banned as agricultural chemical.

	Republic of Korea	(1986)	Banned.

	Mexico 		(1986)	Banned as agricultural chemical.

	Panama 		(1987)	Banned as agricultural chemical.

	USSR 			(NS) 	Banned as agricultural chemical.



WITHDRAWN:



	Yugoslavia (1976) Voluntary withdrawal by the manufacturer.



SEVERELY RESTRICTED:



Only remaining uses allowed:



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



Specific uses reported as not allowed:



	China (1982) Prohibited for use on vegetables, tea, fruit trees and herbs, against insects harmful to health of humans and animals, for rat control except when formulated as a rodenticide. Permitted for cotton insect and rice insect control, but only to achieve adequate control.



Uses permitted only with special authorization:



	None reported.



Ed. 1, November 1991 



�EDB



PRIOR INFORMED CONSENT

DECISION GUIDANCE DOCUMENT





1.	IDENTIFICATION



1.1	Common Name: EDB



1.2	Chemical Type: Organobromide



1.3	Use: Pesticide (insecticide, nematicide)



1.4	Chemical Name: 1,2-dibromoethane



1.5	CAS No.: 106-93-4



1.6	Trade Names/Synonyms: Bromofume, Celmide, E-D-Bee, EDB, EDB-85, KopFume, Nephis (Discontinued products: Soilbrom 40, Soilbrom 85, Soilbrom 90, Soilbrom 90EC, Soilbrom 100, Dowfume)



1.7	Mode of Action: Fumigant insecticide, nematicide



1.8	Formulation Types: Mixed with an inert solvent for soil application; mixed with carbon tetrachloride and ethylene dichloride for mill, warehouse or household fumigation



1.9	Basic Producers: Excel Industries Ltd. (India), United Phosphorus Ltd. (India)



2	SUMMARY OF CONTROL ACTIONS



2.1	General: Control actions to ban or severely restrict EDB have been taken by at least 10 countries, all in the 1980s. In four of these countries, EDB is severely restricted and in six countries it is completely banned. In countries which severely restrict use, permitted uses are primarily for special quarantine purposes. See Annex 1 for a summary of specific actions reported by governments.



2.2	Reasons for Control Actions: EDB has been subject to control actions due to health concerns and the persistence of the chemical in groundwater. EDB has been associated with reproductive, carcinogenic and genotoxic effects, in addition to high acute toxicity. Use as a soil fumigant has led to persistent contamination of groundwater aquifers.



2.3	Uses Banned: In most cases all pesticidal uses are banned. 



2.4	Uses Reported to be Continued in Effect: Special quarantine uses. Other non-pesticidal uses continue, e.g. in leaded gasoline and as an industrial chemical.



2.5	Alternatives: Irradiation, phosphine gas and methyl bromide have been suggested as alternatives to commodity fumigation, although other nematicide such as 1,3-dichloropropene and nemacur have been suggested as alternatives for the soil fumigation use. (Note: Methyl bromide is being considered for category IA+.)



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 EDB



3.1	Chemical and Physical Properties: Colourless liquid. Soluble in all common organic solvents. EDB is non-flammable, volatile and resistant to degradation in water. Boiling point = 131.7 0C, specific gravity (25 0C) = 2.172. Solubility in water at 30 0C: 4.3 g/kg water.



3.2	Toxicological Characteristics:



3.2.1	Acute Toxicity: Rat (male) oral LD50; 146 mg ai/kg bw. WHO Classification: Not classified.



3.2.2	Short-term Toxicity: Atrophy of the testes and prostate was found in a 10-week inhalation study in the rat. The NOAEL in this study was 146 mg/m3 . Reproductive effects have been observed in male workers exposed to EDB.



3.2.3	Chronic Toxicity: IARC (1987) has classified EDB as Group II A, a probable human carcinogen. IARC considered the evidence in humans to be inadequate and the evidence from animals to be sufficient regarding carcinogenicity. EDB is genotoxic in both in vivo and in vitro systems.



3.3	Environmental Characteristics:



3.3.1	Fate: EDB is mobile in air and water and has a half-life in water which ranges from days to years depending on environmental conditions. EDB binds to organic matter in soil and is subject to photo-degradation and volatilization. It is not readily bioacummulated. 

	

3.3.2	Effects: No information available.



3.4	Exposure:



3.4.1	Food: Cessation of pesticidal use has presumably eliminated or significantly reduced dietary exposure. No recent reports of detection in food were found.



3.4.2	Occupational/Use: Both skin contact and inhalation can be significant routes of exposure. Occupational exposure had been estimated to be as high as 300 mg EDB/kg bw/day from fumigation use.





3.4.3	Environment: Low levels of EDB have been found in water as a result of pesticidal use. Levels reported in water have ranged from 0.05 to 5.0 ng EDB/1.



3.4.4	Accidental Poisoning: Some poisoning cases have been reported from pesticidal use. No specific antidotes are available. Induction of vomiting after ingestion or removal to fresh air after inhalation is recommended. Skin should be washed with soap and water after dermal contact, and contaminated clothes and shoes removed.



3.5	Measures to Reduce Exposure: EDB can be well-absorbed through all routes. Because most exposure during pesticide use is through inhalation, respirators and good ventilation will reduce exposure. Exposure to the environment and the general public can be reduced principally through controlling the use of EDB.



3.6	Packaging and Labelling: Signal word "Danger". Store in tightly closed container in a cool place away from dwellings. 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): None recommended by JMPR/Codex. Various MRLs are recommended for inorganic bromide.



	JMPR could not establish an ADI for EDB in 1965. The 1966 JMPR established an ADI of 1.0 mg/kg bw for bromide ion and recommended that EDB should only be used for fumigation of food on condition that no residue of the unchanged compound will reach the consumer. 



4.	MAJOR REFERENCES



	Farm Chemicals Handbook. Meister Publishing Company, Willoughby, Ohio, USA (Annual)



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



	International Agency for Research on Cancer. Monographs on the Evaluation of Carcinogenic Risks to Humans, Supplement 7, pp. 204-204, WHO, Lyons, France (1977)



	International Register of Potentially Toxic Chemicals. IRPTC Legal File, Ethylene Dibromide. UNEP/IRPTC (1990)



	U.S. Environmental Protection Agency. Ethylene Dibromide (EDB) Position Document. USEPA, Washington, D.C. (1983)



	World Health Organization. The WHO Recommended Classification of Pesticides by Hazard. WHO, Geneva (1990)



	World Health Organization. Evaluation of the toxicity of pesticide residues in food. Report of the Second Joint Meeting of the FAO Committee on Pesticides in Agriculture and the WHO Committee on Pesticide Residues, WHO, Geneva (FAO Meeting Report No. PL/1965/10; WHO/Food Add./26.65)



	World Health Organization. Pesticide Residues in Food. Joint Report of the FAO Working Party on Pesticide Residues and the WHO Expert Committee on Pesticide Residues, WHO, Geneva (FAO Agricultural Studies No. 73; WHO Technical Report Series, No. 391) 



�ANNEX 1

SUMMARY OF CONTROL ACTIONS AND REMAINING USES FOR

ETHYLENE DIBROMIDE (EDB), AS REPORTED BY COUNTRIES





BANNED:



	Belize		(NS)		Banned as agricultural chemical

	Colombia 	(1985)		Banned as agricultural chemical.

	Cyprus	(1987)		Banned as agricultural chemical.

	Ecuador	(1985)		Banned as agricultural chemical.

	Kenya 		(1985)		Banned as agricultural chemical.

	Argentina	(1990)		Banned as agricultural chemical.

	



WITHDRAWN:



	None reported.



SEVERELY RESTRICTED:



	Only remaining uses allowed:



	USA (1984) Cancellation of all registrations except for use in vault fumigation, aphis Japanese beetle control programme, as a quarantine fumigant for exported citrus and papaya. Special labelling required with directions for use.



Specific uses reported as not allowed:



	Chile (1985) Use prohibited for fumigation of fruit and vegetables.



	United Kingdom (1981-85) Withdrawal of use of EDB in combination with other liquid fumigants to disinfect cereal grains in food storage practice (1981), of use as a spot fumigant in food storage practice except for use by professional operators, and of all fumigant uses in food storage practice (1985).



Use permitted only with special authorization



	Sweden (1985) Substance is severely restricted and may not be used without permission of the Labour Inspectorate.
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	�HEPTACHLOR



PRIOR INFORMED CONSENT

DECISION GUIDANCE DOCUMENT





1.	IDENTIFICATION

	

1.1	Common Name: Heptachlor, heptachlore



1.2	Chemical Type: Chlorinated cyclodiene



1.3	Use: Pesticide (insecticide)



1.4	Chemical Name: 1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-methanol-lH-indene



1.5	CAS No.: 76-44-8



1.6	Trade Names/Synonyms: Aahepta, Agroceres, Drinox, Heptaf, E 3314, ENT 15,152, GPKh, H34, Heptachlorane, Heptacur, Heptagran, Heptamul, Heptox, Rhodiachlor, Heptrex, Velsicol 104; 1, 4, 5, 6, 7, 8, 8 - heptachloro - 3a, 4, 7, 7a - tetrahydro - 4, 7  - methanoindene; Curasemillas



1.7	Mode of Action: Persistent, non-systemic contact and stomach poison with some fumigant action



1.8	Formulation Types: Emulsifiable concentrate (240 g/l), granular (250 g/kg), wettable powder (400 g/kg) and dusts



1.9	Basic Producer: Velsicol Chemical Corp. (USA)



2.	SUMMARY OF CONTROL ACTIONS



2.1	General: Control actions to ban or severely restrict heptachlor have been taken by at least 28 countries beginning as early as 1958. In at least 21, heptachlor has been completely banned, and in seven others it is severely restricted. Specific actions reported by governments are summarized in Annex 1.



2.2	Reasons for Control Action: Control actions have been taken for various reasons including: heptachlor's toxicity to man, other mammals, birds, fish and other aquatic organisms, as well as a concern for bio-accumulation, persistence and environmental contamination. Of particular concern is its demonstrated carcinogenic response in laboratory rodents and its potential impact on human health from widespread environmental contamination in the food chain. 



2.3	Uses banned: In most countries uses have been banned, particularly outdoor uses and general use in agriculture. In those countries that have severe restrictions, uses are limited to seed treatment and/or termite control by public health officials or professional applicators only (see Annex 1).



2.4	Uses Reported to be Continued in Effect: Most, if not all temperate climate countries do not use heptachlor in any agricultural or widespread outdoor use. In those countries where uses are continued, the product is restricted to structural termite control and wood treatment. In tropical and subtropical countries that have retained seed treatment or pre-planting agricultural use, heptachlor is restricted to crops that form the edible portions above the ground and, in particular, to crops with longer growing seasons that are not direct-to-table foods. One country (Mexico) has restricted the use to only two crops, maize and sorghum, limited to pre-planting soil preparation.



2.5	Alternatives: Although many alternatives are known to be used, no specific alternative pesticide-use combinations have been suggested by countries taking control actions. These control actions have, however, resulted in the phasing out of heptachlor in preference for less environmentally persistent pesticides. For example, in the USA, chlorpyrifos, permethrin, cypermethrin, isofenphos, and fenvalerate have found increased usefulness as soil termiticides. Many alternatives are more acutely toxic to humans and domestic animals than heptachlor, or may require increased use and/or frequency rates to achieve the same degree of pest control. 



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 HEPTACHLOR 



3.1	Chemical and Physical Properties: Pure heptachlor (99% pure) is a white crystalline solid, with a mild camphor-like odour. Technical grade heptachlor is a waxy solid, tan in colour, containing 72% heptachlor and 28% related compounds, practically insoluble in water, but readily soluble in most organic solvents (e.g. xylene, carbon tetrachloride, acetone and benzene; weakly soluble in alcohol). Heptachlor is stable in daylight, air, moisture, moderate heat (160 °C) and weak alkali, and is oxidized biologically to heptachlor epoxide. It is photodegraded when volatilized or when exposed on environmental surfaces.



3.2	Toxicological Characteristics:



3.2.1	Acute Toxicity: Oral LD50(rat), 100-162 mg/kg; dermal LD50(rat), 195-250 mg/kg (in xylene), (rabbit) > 2000 mg/kg (dry powder); Inhalation LC50 (rat), > 2 mg/l and< 200 mg/l; 74% technical material is a mild dermal irritant. WHO Classification: ai Class-II - moderately hazardous. Formulations: Below 200 g/kg for solids - Class III.



3.2.2	Short-term Toxicity: On the basis of animal data, hepatotoxicity may be the most sensitive target organ effect for heptachlor/heptachlor epoxide. Signs of toxicity in animals following short- and long-term oral exposure include histologic evidence of severe liver damage, increased liver weight, and increased levels of serum components indicative of hepatic damage. Rats and mice administered heptachlor in the diet for either eight months or 30 days, respectively, exhibited adverse effects on the liver. Effects observed included: increased liver weight, enlarged central hepatic lobule cells, and aggregation of the acidophilic cytoplasmic granules in the cell periphery. These effects were evident at 5 ppm, the lowest dose administered.



	Heptachlor was administered daily to sheep, pigs and rats at 2 and 5 mg/kg bw for 78-86 days with hepatic necrosis reported in all three species.



3.2.3	Chronic Toxicity: Doses greater than 1 ppm in the diet of dogs resulted in increased pup mortality in F1 and F2 pups from a two-generation reproduction study; variable results on pup mortality were observed in several rat multi-generation reproduction studies at doses ranging from 0.3 to 10 ppm. Cataracts were also observed in rats given 6.9 mg/kg/day for three months prior to mating, and in their progeny. The effects of long-term administration of heptachlor in the diets of rats, mice and dogs are qualitatively similar to the effects produced by the administration of other chlorinated hydrocarbon pesticides. The liver is the target organ, undergoing alterations in the structure of the hepatic cells. These changes are characterized by swelling, homogeneity of the cytoplasm, and peripheral arrangement of the cytoplasmic granules of the hepatic cells in the central zones of the lobules. Also, an increase in rough and smooth endoplasmic reticulum and mitochondria. 



	NOEL: rat, 5 ppm (0.025 mg/kg bw); dog, 2.5 ppm (0.06 mg/kg bw); mice < 10 ppm (1.5 mg/kg bw). 



	JMPR ADI: 0.0001 mg/kg bw.



	Heptachlor produced a significant increase in both benign and malignant liver tumours in both sexes of three separate strains of mice (C3H, CF1, and B6C3F1). IARC concluded there is "sufficient evidence" that heptachlor is carcinogenic in mice, and "limited evidence" that heptachlor epoxide is carcinogenic in experimental animals. Overall IARC placed heptachlor in Group 3, "cannot be classified according to carcinogenicity in humans". The U.S. EPA considers heptachlor and heptachlor epoxide to be Group B2, "probable" human carcinogens, because of hepatocellular tumours in more than one strain of mouse, as well as in rats.



3.2.4 	Epidemiological Studies: There has been no report of human poisoning by heptachlor. The clinical picture has been complicated by the presence of other toxic pesticides.



	Twenty-five cases of blood dyscrasia associated with exposure to chlordane or heptachlor either alone or in combination with other drugs, in conjunction with three newly diagnosed cases of aplastic anaemia and three of acute leukaemia associated with prior history of exposure to technical grade chlordane containing 3-7% heptachlor were reviewed. During the period December 1974 to February 1976, five out of 14 children with neuroblastoma admitted to one paediatric hospital had a positive of pre- or postnatal exposure to technical grade chlordane containing 3-7% heptachlor. History of exposure to chlordane had not yet been ascertained for the remaining nine cases.



	In a study conducted in the United States, a group of 45 dairy farm family members consumed undiluted raw milk products known to be contaminated with heptachlor at concentrations up to 89.2 ppm (fat basis). The serum levels of heptachlor and its metabolites in the exposed individuals were elevated in comparison to 94 unexposed individuals of the same geographical region. There was no evidence of significant changes in liver enzyme levels or of related acute and/or subchronic hepatic effects in the exposed individuals.

�

	No adverse effects on human foetal development were reported following ingestion of milk containing 0.12 to 5.0 ppm heptachlor for 27 to 29 months among women of child-bearing age in Oahu, Hawaii, USA.



	A man with no previous medical problems had two documented exposures to an insecticide containing chlordane and heptachlor. Six months to one year later, he began to experience neurological symptoms which progressed until his death. At autopsy, his brain showed classic findings of multiple sclerosis and he had a severe peripheral neuropathy.



	A retrospective mortality study was conducted on workers employed in the manufacture of heptachlor and chlordane between 1946 and 1976. The study group consisted of 1403 caucasian males who were employed for more than three months at either of two plants which produced heptachlor and chlordane in the USA. The results indicated an excess of deaths from cerebrovascular disease (17 observed, 9.3 expected).



3.3	Environmental Characteristics:



3.3.1	Fate: Heptachlor is less persistent in the soil than chlordane, although it may be detected in the soil for as long as 10 years after application. Heptachlor may vaporize slowly from the soil; it may be oxidized to form heptachlor epoxide, a substance more persistent and toxic than the parent compound; or it may be converted to less toxic metabolites by soil bacteria. Heptachlor incorporated into a silty loam soil dissipated from the surface with a half-life of 336-551 days; one author reports the half-life to be 9-10 months. Heptachlor is not expected to leach since it is insoluble in water and should adsorb to the soil surface. The majority of residues are found in the top few inches of the soil.



3.3.2	Effects: Heptachlor is potentially very highly toxic to both warm-water and cold-water fish species; acute LC50 to bluegill is 13 mg/l, and rainbow trout is 7.4 mg/l. It is also very highly toxic to freshwater invertebrates; acute 48 hr EC50 for Daphnia pulex, Pteronarcys sp. and Orconectes sp. is 42 m/l, 1.1 mg/l and 0.5 mg/l, respectively. Heptachlor is potentially highly toxic to birds; dietary LC50 to bobwhite quail, pheasant, and mallard duck is 92 ppm, 24 ppm, and 480 ppm, respectively. The characteristic of heptachlor to bio-accumulate could produce secondary chronic effects in exposed organisms and possible bio-magnification in the food chain.



3.4	Exposure:



3.4.1	Food: Since virtually all agricultural food uses have been banned or severely restricted, exposure via food is virtually nil. Extraneous Residue Limits (ERLs) have replaced previous Maximum Residue Levels (MRLs) to reflect this change in use pattern. 



3.4.2 	Occupational/Use: Dermal and inhalation routes are likely routes of exposure from occupational uses. 0.5 mg/m is the recommended threshold-limit value�time weighted average (TLV-TWA) for an 8-hr work shift. A short-term exposure limit (TLV-STEL, 15 minutes) of 2 mg/m has also been recommended. The acceptable ceiling concentration in the USSR is 0. mg/m . Airborne heptachlor in houses treated for termites should not exceed 2 mg/m .



3.4.3 	Environment: Low levels of heptachlor have been found in air samples of several cities of the USA ranging from 2.3 to 19.2 ng/m . Heptachlor has been reported in drinking water, groundwater, plant effluent, river water, and sediments of lakes and rivers from 18 locations in USA and Europe (3 ng/l to 9 mg/l). Fish examined from the Pacific Ocean have shown detectable levels and oysters from the South Atlantic and Gulf of Mexico have demonstrated levels of heptachlor up to 10 ppb. Earthworms are able to absorb heptachlor from the soil resulting in detectable levels of fat in starlings. Heptachlor epoxide has also been found in the eggs of upland game and waterfowl.

�

3.4.4	Accidental Poisoning:



	Acute symptoms: central nervous system effects (headache, blurred vision, dizziness, slight involuntary muscular movements, tremor, sweating, insomnia, nausea, and general malaise).



	Severe poisoning: as in acute, plus epileptiform convulsions, loss of consciousness, urinary and faecal incontinence, disorientation, personality changes, psychic disturbances, and loss of memory. Abnormal encephalographic patterns.



	The estimated dermal dose which is expected to produce symptoms is 1.2 g/day and an occupational intake of about 0.007 mg/kg/day has been estimated to be without measurable toxic effect.



	The distribution of chlorinated pesticides in the plasma of pregnant women and in the milk of lactating women was compared with the amounts found in the plasma and tissues of stillborn or newborn infants. The concentration of heptachlor epoxide in the plasma and milk of pregnant or lactating women was found to be 0.003 and 0.0007 ppm, respectively. The organs of stillborn infants contained 0.8 ppm heptachlor epoxide and the blood of newborn infants contained 0.001 ppm. The possible health hazards of these levels was not demonstrated. 



	Antidote/First Aid: Treatment is symptomatic; use of gastric lavage and parenteral phenobarbital has resulted in reversal of neurologic signs for other cyclodiene pesticides. Drugs useful to control convulsions include: diazepam, lorazepam, barbiturates, and muscle-paralysing agents such as succinylcholine. Benzodiazepine drugs are currently anticonvulsants. Chloestyramine resin accelerates biliary-faecal excretion.





3.5	Measures to Reduce Exposure: 



	Handling: In handling heptachlor or its formulations care should be exercised to avoid skin contact, inhalation of dusts or mists, and ingestion. Protective gloves, overalls and boots should be water-resistant; an approved respirator should be worn for application in enclosed areas such as crawl spaces. Mixers/loaders should also wear goggles or a face shield when mixing, loading or handling the concentrate.

 

	Avoid applying heptachlor in or around poultry houses, barns, silos, milk houses, or other structures or enclosures where livestock or poultry are held, or where food/feed is stored, prepared or processed. Heptachlor should not be applied to any crop when edible portions are present or to soil which will be planted with crops whose edible portion is in or on the ground.

 

	Exposure of fish and aquatic organisms may be reduced by avoiding spraying near or over water bodies or by restricting or banning uses posing hazards of water contamination.

 

	Effluents from manufacturing, formulating, storage, and equipment cleaning operation should be controlled to avoid water contamination.



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



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



3.8	Maximum Residue Limits. (mg/kq):



	JMPR/Codex Alimentarius: Codex has changed designation of limits for all commodities from MRLs (Minimum Residue Levels) 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. Current ERL levels (in mg/kg) are: in carrots, meat, and poultry meat, 0.2; in soya bean oil (crude), 0.5; in cereal grains, cotton seed, soya bean (immature seeds), soya bean oil (refined), and tomato, 0.02; in citrus fruits and pineapple, 0.01; in eggs and vegetables (except carrot, soya bean, sugar beets and tomatoes), 0.05; and in milks, 0.006.

  

	EEC: level in cereal grains is 0.01 mg/kg.

  

	USA: all tolerances revoked; action levels recommended, 0.1, where all previous tolerances were established.

 

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




�
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�ANNEX 1

SUMMARY OF CONTROL ACTIONS AND REMAINING USES FOR HEPTACHLOR,

AS REPORTED BY COUNTRIES



BANNED:



	Belize			(NS)		Banned as agricultural chemical. 

	Colombia		(1988)		Banned.

	Cyprus		(NS) 		Banned. 

	Ecuador 		(1985) 		Banned as agricultural chemical. 

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

	Kenya 			(1987)		Banned as agricultural chemical. 

	Liechtenstein 		(NS) 		Banned. 

	Singapore		(1984)		Banned.

	Switzerland		(1986)		Banned.

	Yugoslavia		(1972)  	Banned as agricultural chemical.



WITHDRAWN:



	Canada (1970). Most food uses phased out in 1970. Most additional uses discontinued in 1976. Last product registration discontinued by registrant in 1985.



SEVERELY RESTRICTED:



	Dominica (NS) Severely restricted pesticide.



Only remaining use allowed:



	Bulgaria (NS) Used for seed treatment only.



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



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



	USA (1978) All uses cancelled except for subsurface ground insertion for termite control and dipping of roots or tops of non-food plants.



	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.





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

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


�



Specific uses reported as not allowed:



	Argentina (1968-72) Prohibited for use as tucuricide (glow-worm killer) (1968), as external parasiticide (1968) for use in treatment of natural and artificial meadows, in animal feed as external parasiticide (1969), and for use as antiweevil agent on seeds and their products intended for human or animal consumption (1972).



	Chile (1983) Not allowed on natural or artificial meal 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 authorization by the Government. Uses other than those specified by Cabinet order are prohibited. Import of specified products containing this substance is prohibited.





Ed. 1, November 1991 





�MERCURY COMPOUNDS 



PRIOR INFORMED CONSENT

DECISION GUIDANCE DOCUMENT 





1.	IDENTIFICATION 



1.1	Common Name:



1.1.1	Inorganic mercury compounds: 

		

	Mercuric oxide 

	Mercurous chloride 

	Mercuric chloride 

	Mercury 



1.1.2	Alkyl mercury compounds: 

		

	Methylmercury acetate 

	Methylmercury benzoate 

	Mercuric acetate 

	Mercury naphthenate 

	Mercury oleate 

	Mercury pentanedione 

	Mercury phenate 

	Methylmercury acetate 

	Methylmercury benzoate 

	Methylmercury nitrite 

	Methylmercury pentachloropenoxide 

	Methylmercury propionate 

	Methylmercury 8-quinolinolate 

	

1.1.3	Alkyloxyalkyl and aryl mercury compounds: 

		

	Cyano (methylmercuric) guanidine 

	2-(Acetoxymercuric) ethanol phenylmercuric lactate 

		Hydroxymercury-o-nitrophenol 

	Methylmercuryhydroxide 

	Methylmercury 2,3 dihydroxypropylmercaptide 

	N-(phenylmercuric) urea 

	Phenylmercuric acetate 

	Phenylmercuric ammonium acetate 

	Phenylmercuric ammonium propionate 

	Phenylmercuric borate 

	Phenylmercuric carbonate 

	Phenylmercuric chloride 

	Phenylmercuric dimethyldithiocarbamate 

	Phenylmercuric-2-ethylhexonate 

	Phenylmercuric formamide 

	Phenylmercuric hydroxide 

	Phenylmercuric-8-quinolinate 

	Phenylmercuric lactate 

	Phenylmercuric laurylmercaptide 

	Phenylmercuric monoethanolammonium acetate 

	Phenylmercuric monoethanolammonium lactate 

	Phenylmercuric napthenate 

	Phenylmercuric nitrate 

	Phenylmercuric oleate 

	Phenylmercuric propionate 

	Phenylmercuric salicylate 

	Phenylmercuric thiocyanate 

	Phenylmercuric triethanolammonium lactate 

	Sodium ethylmercuric salicylate 

		

1.2	Chemical Type: Inorganic and organic mercurials 



1.3	Uses: Fungicide, herbicide, insecticide, microbicide and bacteriostat



1.4	Chemical Names: Refer to listings under 1.1 Common Names, 1.5 CAS Nos., and 1.6 Trade Names/Synonyms 



1.5	CAS Nos.: 



1.5.1	Inorganic mercury compounds:



	21908-53-2 (mercuric oxide) 

	7546-30-7 (mercurous chloride) 

	7487-94-7 (mercuric chloride) 

	7439-97-6 (mercury) 



1.5.2	Alkyl mercury compounds:



	108-07-6 (methylmercury acetate) 

	3626-13-9 (methylmercury benzoate) 

	1600-27-7 (mercuric acetate) 

	1336-96-5 (mercury naphthenate) 

	1191-80-6 (mercury oleate) 

	14024-55-6 (mercury pentanedione) 

	589-66-9 (mercury phenate) 

	108-07-6 (methylmercury acetate) 

	3626-13-9 (methylmercury benzoate) 

	2591-97-9 (methylmercury nitrite) 

	unknown (methylmercury propionate)

	86-85-1 (methylmercury 8-quinolinolate)


�


1.5.2	Alkyloxyalkyl and aryl mercury compounds:



	502-39-6 (cyano(methylmercuric)guanidine)

	4665-55-8 (2-(Acetoxymercuric)ethanol phenylmercuric lactate) 

	17140-73-7 (hydroxymercuri-o-nitrophenol)

	1184-57-2 (methylmercury hydroxide)

	2597-95-7 (methylmercury 2,3 dihydoxypropyl mercaptide) 

	2279-64-3 (N-(phenylmercuric urea)

	62-38-4 (phenylmercuric acetate) 

	53404-67-4 (phenylmercuric ammonium acetate) 

	53404-68-5 (phenylmercuric ammonium propionate) 

	102-98-7 (phenylmercuric borate) 

	53404-69-6 (phenylmercuric carbonate) 

	100-56-1 (phenylmercuric chloride) 

	32407-99-1 (phenylmercuric dimethyldithiocarbamate)

	13302-00-6 (phenylmercuric-2-ethylhexonate) 

	22894-47-9 (phenylmercuric formamide)

	100-57-2 (phenylmercuric hydroxide)

	26114-17-0 (phenylmercuric-8-quinolinate) 

	122-64-5 (phenylmercuric lactate) 

	unknown (phenylmercuric laurylmercaptide)

	5822-97-9 (phenylmercuric monoethanol ammonium acetate) 

	53404-70-9 (phenylmercuric monoethanol ammonium lactate)

	31632-68-5 (phenylmercuric napthenate)

	55-68-5 (phenylmercuric nitrate) 

	104-68-9 (phenylmercuric oleate) 

	103-27-5 (phenylmercuric propionate) 

	28086-13-7 (phenylmercuric salicylate) 

	16751-55-6 (phenylmercuric thiocyanate) 

	23319-66-6 (phenylmercuric threthanolammonium lactate) 

	54-64-8 (phenylethylmercuric salicylate)



1.6 	Trade Names/Synonyms:



1.6.1 	Inorganic mercury compounds:



	mercuric oxide - red precipitate, yellow oxide of mercury 

	mercurous chloride - calomel, calogreen, cyclosan, caloclor, calo-gran 

	mercuric chloride - mercury bichloride, corrosive sublimate 

	mercury - quicksilver



�1.6.2 	Alkyl mercury compounds:



	mercuric lactate - Puratized B-2 

	methylmercury-8-quinolinolate - Metasol



1.6.3	Alkyloxyalkyl and aryl mercury compounds:

 

	Phenylmercuric acetate - PMA, Agrosan, Cekusil, Gallotox, Hong Nien, Luquiphene, Mersolite, Phenmad, Phix, PMAS, Shimmer-ex, Nylmerate, Scutl, Riogen Phenylmercuric nitrate - Merphenylnitrate, Phermernite 

	Cyano(methylmercuri)guanidine - Panogen, methyl mercury dicyanodiamide 

	Phenylmercuric dimethyldithiocarbamate - Merfenel 

	Phenylmercuric salicylate - Merculine, Mercusol (2-methoxyethyl) mercuric acetate - Mercuran Phenylmercuric ammonium acetate - Setrete 

	Phenylmercuric chloride - Stopspot 

	Phenylmercuric monoethanol ammonium acetate - Puratized Apple Spray 

	Phenylmercuric triethanolammonium lactate - Puratized Agricultural Spray 

	N-(phenylmercuric)urea - Agrox, Leytosan 

 

1.7	Formulation Types:  Liquid, wettable powder, granular, latex paint, formulation intermediate, and soluble concentrate.

 

	Basic Producers: Huls America, Inc., Thor Chemicals, Inc., Troy Chemical Corp., Sierra Crop Protection Co.



2.	SUMMARY OF CONTROL ACTIONS 

 

2.1	General: The uses of both inorganic and organic mercury compounds as pesticides include seed treatment (dressings), algicide and slimicide (cooling towers, pulp and paper mills), marine antifoulant paints, in-can preservative for water-based paints and coatings, turf, lumber, tree wound dressing, seed potatoes, apples, fabric and laundry uses. Control actions to ban or severely restrict the uses of mercury compounds have been reported by 22 countries. Actions were taken as early as 1969, with the latest in 1990.

 

2.2	Reasons for Control Actions: Control actions have been taken because mercury, in both its inorganic and organic forms, is toxic to man. In addition, various forms of mercury are toxic to aquatic organisms, and residues accumulate in the aquatic biota with the result that potentially dangerous residue levels are reached in aquatic foods (e.g. fish and shellfish consumed by man).

 

2.3	Uses Banned: Twenty-two countries have reported total or partial bans on the uses of certain mercurials. Details on the banned uses and the countries taking the actions can be found in Annex 1.

 

2.4	Uses Reported to be Continued in Effect: Limited uses remain in effect and these are generally uses that result in little or no mercurial residues in food items and/or very limited potential for residues to enter and contaminate aquatic environments. See Annex 1 for details.



2.5	Alternatives: Although there are alternatives for various mercurial compounds, no specific alternatives have been recommended by countries taking control actions. For further information, contact national or regional pest management centres regarding alternatives, or consult FAO or other appropriate national or international authorities. 


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 MERCURY 



3.1	Chemical Physical Properties: Mercurial compounds exist in a wide variety of physical and chemical forms, inorganic and organic. Mercury is a silver-white metal and is one-of-the elements found naturally in the earth (earth's crust = 2.7 x 10 -6%) . Generally considered to be ubiquitous throughout nature, mercury is unique among metals as being the only metal in a liquid form at room temperature. Specific gravity of mercury is 13.50 at 0 oC. Mercury is insoluble in water, alcohol and ether. Elemental mercury is extremely volatile. Upon vaporization its behaviour in the air is that of a colourless vapour with no odour. Mercury has a high ionization potential that explains the capacity of mercury to form various compounds. It forms stable "organometallic" compounds with alkyl, e.g. CH3Hg+ and CH3HgCH3 (monomethyl and dimethylmercury) and aryl, e.g. C6H5Hg+ (phenylmercury) groups. "Organometallic" is used to indicate a covalently bonded compound. The organo-metallic compounds are stable though some are broken down readily by some living organisms, while others are not readily biodegradable. Specific inorganic mercury compounds: mercurous chloride is a white, odourless, crystalline powder that is stable in air and insoluble in water, alcohol and ether and with a specific gravity of 6.99; mercuric chloride is a white, odourless crystal or powder that is soluble in water, alcohol and ether, with a specific gravity of 5.44. Specific organic mercury compounds: phenyl-mercuric acetate is a white to cream prism, slightly soluble in water, soluble in alcohol and benzene, and slightly volatile at ordinary temperatures; phenyl-mercuric borate is a white crystalline powder, slightly soluble in water and soluble in alcohol; phenyl-mercuric chloride is a white satiny crystal, insoluble in water and soluble in alcohol, benzene and ether; phenyl-mercuric hydroxide is a fine white to cream crystal, slightly soluble in water and soluble in acetic acid and alcohol; phenyl-mercuric nitrate is a fine white crystal or grayish powder, very slightly soluble in water and slightly soluble in alcohol; phenyl-mercuric oleate is a white crystalline powder, insoluble in water and soluble in organic solvents and some oils; phenyl-mercuric propionate is a white to off-white, wax-like, free-flowing powder; and phenylmercuric ethanolammonium acetate is a white crystalline solid, soluble in water.



�3.2	Toxicological Characteristics:



3.2.1	Acute Toxicology: Toxic effects of mercury and its compounds depend upon the chemical form of mercury. Rat acute oral LD50 for several mercury compounds are as follows: mercuric chloride, 37 mg/kg bw; mercurous chloride, 210 mg/kg bw; phenyl-mercuric acetate (PMA), 22 mg/kg bw; ethyl-mercury p-toluene sulfonanilide (ceresan M), 100 mg/kg bw. The LD50 for phenylmercuric nitrate via subcutaneous route is 63 mg/kg bw. Phenyl-mercurials are no more toxic than inorganic salts, and there appear to be no significant differences in toxicity among the various phenylmercurials.



3.2.2	Short-term Toxicity: The four major forms of mercury to which humans are exposed are mercury vapour, methylmercury, inorganic (divalent) mercury and phenylmercury. Mercury vapour is absorbed through the lung, retained in the body and primarily damages the central nervous system. Acute exposure to high concentrations of mercury vapour may lead to metal fume fever and pneumonitis. Methylmercury is absorbed almost completely from the gastrointestinal tract, retained in the body tissue and mainly damages the nervous system, the prenatal stage being the most susceptible. The inorganic forms are corrosive poisons, approximately 15% absorbed from the gastro-intestinal tract and retained in body tissues, and mainly affect kidney functions. Phenylmercury is absorbed through the gastrointestinal tract, but penetration of the brain and the foetus is much less than with methylmercury.



3.2.3	Chronic Toxicity: Once absorbed, mercury in all forms is distributed via the bloodstream to all tissues of the body. However, in the case of methylmercury, tissue distribution is more uniform. Mercury vapour and methylmercury readily cross the blood-brain and placental barriers. Depending upon the form of mercury and level of intake, effects on the adult nervous system can range from reversible paresthesis and malaise to irreversible destruction of neurons in the brain, leading to permanent signs of ataxia and constriction of vision. Pre-natal life is the stage of the life cycle most sensitive to methylmercury poisoning. All pre-natal effects are irreversible. Allyl mercury compounds have a particularly high degree of toxicity, may be stored in the body, and have a propensity to accumulate in the brain to critical levels. A severe neurological disorder caused by mercury is called Minamata disease. The disease is characterized by widespread involvement of the central nervous system, resulting in loss of sensation in the extremities of hands and feet and areas around the mouth, loss of coordination in gait, slurred speech, tremors, loss of vision and of hearing. Severe poisoning can cause blindness, coma and death. Persons may be occupationally exposed for many years to phenylmercurials in concentrations many times the accepted threshold limit value of 0.1 mg/m3 in air without any evidence of poisoning. Generally speaking, mercury and its compounds are not mutagenic despite widespread and long-term human exposures. No carcinogenic activity has been reported for mercury.



3.3	Environmental Characteristics:



3.3.1	Fate: Mercury in many forms and degrees of volatility can circulate in the environment: water, soil and atmosphere. The rate of vaporization increases with increased temperatures. Mercury compounds are transported into the aquatic environments through volatilization, run-off, leaching and discharges. Aryl mercury and mercury salts in river and lake bottoms can be converted into highly toxic methyl or alkyl mercury by methylation. Methylation is a chemical or biological process by which mercury or mercury compounds are converted to methylmercury, which is highly toxic. Methylation of inorganic mercury in aquatic sediments is a key step in the transport of mercury in aquatic food chains. When introduced into an aquatic environment, mercury becomes attached to particulate matter and settles to become part of the bottom sediments. Micro-organisms in the sediment convert the mercury from inorganic or metallic forms into methylmercury. Both methylation and its reverse reaction, demethylation, take place in both fresh and marine environments. Environmental levels of methylation depend upon the balance between bacterial methylation and demethylation. Methylation in fish appears to arise from bacterial methylation of inorganic mercury, either in the environment or in bacteria associated with fish gills, surface or gut. There is little evidence that fish themselves either methylate or demethylate mercury. Mercury levels then accumulate in the aquatic biota with the result that significant residue levels are reached in aquatic foods consumed by humans and animals. For example, chinook salmon fed 3 ppm accumulated mercury in liver to 30.5 ppm and 17.5 ppm in kidney and analysis of pike muscle suggest biological concentration factors from water to pike in the order of 3000. Elimination of methylmercury for fish and other aquatic organisms is slow (months to years). Bacterial synthesis of methylmercury also  takes place in the terrestrial environment. Once methylmercury is released from the microbial system, it enters the food chain. Terrestrial organisms become contaminated. This is best shown in the case of birds where the forms of retained mercury are more variable than for the aquatic organisms and depend upon the species, organ and geographical areas. However, marine birds and those feeding in estuaries are the most contaminated. Large portions of organic mercury (ethylmercury acetate and phenylmercuric acetate) applied to soil were found in organomercury forms after a period of 30 to 50 days. Increasing moisture in soil caused a decrease in the amount of escaping mercury vapour.



3.3.2	Effects: The various forms of mercury are toxic to fish and other aquatic organisms. Mercuric salts and, to a much greater extent, organic mercury are readily taken up by aquatic organisms. Organic forms of mercury are generally more toxic to aquatic organisms than inorganic forms. For mercuric chloride, the 96 hour LC50 for several fish species is as follows: catfish, 0.35 mg/l; rainbow trout, 0.22 mg/l; stripped bass, 0.09 mg/l; brook trout, 0.075 mg/l; and mummichog, 2.0 mg/l. A wide variety of physiological and biochemical abnormalities have been reported after exposures of fish to sublethal concentrations of mercury. Fish reproduction is also adversely affected by mercury. Mercuric chloride at 0.5 mg/l caused a 50% inactivation of photosynthesis of giant kelp, Macrocystis pyrifera, during a four-day exposure period. For phytoplankton, minimum lethal concentrations for mercury salts range from 0.9 to 60 mg/l. Toxic effects of mercury are increased by the presence of trace amounts of copper. For aquatic invertebrates, methylmercury is more toxic than aryl or inorganic mercury with the larval stage the most sensitive stage of the life cycle. Levels of 1 to 10  mg/l normally cause acute toxicity for the most sensitive developmental stage in many invertebrates. In addition, some forms of mercury bioconcentrate greatly in aquatic plants, invertebrates and fish. Some examples for inorganic mercury, mercuric chloride, show bioconcentration in algae, 8537; duckweed, 70; mussel, 664; pond snail, 795; grass shrimp, 333; mayfly, 38; and rainbow trout (whole body), 5-26. Some examples for the organomercury, phenylmercuric acetate, show bioconcentration in pond snail, 1280; water flea, 3570; and mayfly, 900. Some examples for the organo-mercury, methylmercuric chloride, show pike (liver), 2000 and rainbow trout (whole body), 4225-8033. Organomercury compounds are more toxic than inorganic mercury to birds and cause reproductive effects. For the inorganic mercury, mercuric chloride, the acute oral LD50 for Japanese quail is 42 mg/kg and for the organomercury, methylmercury chloride, the acute oral LD50is 18 mg/kg. The acute oral LD50for the organomercury, phenylmercuric acetate, for the pheasant is 169 mg/kg and for the mallard, 878 mg/kg. For the dietary LC50s for birds, mercuric chloride for Japanese quail is 5086 ppm; pheasant, 3790 ppm; and mallard >5000 ppm. For methylmercuric chloride the Japanese quail LC50 is 47 ppm; methylethyl mercury chloride, 1750 ppm; and phenylmercuric acetate, 614 ppm.- For phenylmercuric acetate, the pheasant LC50 is 2350 ppm and the mallard, 1175 ppm. For methoxyethyl-mercury chloride the pheasant LC50 is 1102 ppm and the mallard, 280 ppm. Investigations show that grain treated with ethylmercury phosphate poisoned bobwhite quail in 13 to 20 days. When pheasants were fed methylmercury-treated wheat (20 ppm) for nine days, their eggs had reduced hatchability, and residues ranged from 1. 3 to 20 ppm. In seed-eating birds, mercury residues increased significantly in late spring and early autumn, indicating a correlation with the spring and autumn sowing of treated seed.



3.4	Exposure:



3.4.1	Food: There are no Codex MRLs for any of the mercury compounds. Mercury normally binds to soil particles, which may reduce its availability to plants. The uptake of inorganic and methylmercury compounds is primarily through oral ingestion. The major means of human exposure to mercury (methylmercury) is in the diet, through consumption of fish and fish products. Highest concentrations of methylmercury are found in large predatory fish at the top of the food chain. The misuse of treated seeds (for planting) has resulted in food contamination (when fed to animals as feed or when contained in grain used for making bread).



3.4.2	Occupational/Use: Dermal and inhalation routes are likely routes of exposure from occupational use. Both organic and inorganic mercury can be absorbed dermally and through inhalation.



3.4.3	Environment: Contamination by mercury may result from natural soil sources, mercury-containing pesticides, tailings from lead mining, or from a variety of chemical wastes. Air levels as high as 10,000 Ag mg Hg/m3 have been found where mercury fungicides were used. Estimates of average atmospheric levels range between 2-10 mg Hg/m3. Mercury level ranges in aquatic systems are as follows: open oceans, 0.5-3 ng/l; coastal water, 2-15 ng/l; and rivers and lakes, 1-3 ng/l. The mechanism of synthesis of methylmercury compounds from inorganic precursors in both terrestrial and aquatic environments is via bacterial synthesis. Once methylmercury is released from microbial system, it enters food chains as a result of rapid diffusion rate. Fatalities and severe poisonings in birds have been reported as well as outbreaks of human poisonings. Birds found dead in the area near Minamata Bay showed characteristic pathological changes in the nervous system (as in Minamata disease). Dead fish from the Bay contained high levels of methylmercury, and fish-eating and scavenging birds were also killed. Agricultural use of organomercury fungicides has caused poisoning in birds, and there is a statistically significant correlation between the mercury content of bird eggs and reproductive failure. The organomercury seed dressings have caused death to field birds, mostly grain-eating and predatory birds. Mercury contamination has been implicated in the lack of breeding success in some predatory birds, both in Europe and North America, where residues have equalled those found to cause reproductive problems in laboratory tests.



3.4.4	Accidental Poisonings: Worldwide concern regarding harmful effects of mercury arose primarily with events that occurred near Minamata Bay, Japan (1955). Severe brain damage occurred in infants whose mothers, during pregnancy, had ingested fish and shellfish contaminated with methylmercury. The source of mercury was factory discharges into the Bay; consequently the residues concentrated, especially in shellfish. Similar cases of severe brain damage from methylmercury poisoning also occurred in Iraq (1971-1972) when farming families consumed home-made bread prepared from wheat treated with a methylmercury fungicide. There were 6350 persons hospitalized and 409 deaths associated with this accident. In the USA, a farming family fed methylmercury-treated seeds to hogs (1969). The family subsequently consumed the hogs, and a family member gave birth to a blind and retarded child, an event attributed to methylmercury poisoning. Also in the USA, a child developed a rare form of mercury poisoning (acrodynia) after the family home was painted with paint containing mercury. Phenyl mercuric acetate had been used as an in-can preservative for latex paint. Mercury is a cumulative poison, and its continued ingestion should be carefully controlled.



3.5	Measures to Reduce Exposures: Many countries have taken actions to ban and/or severely restrict the use of mercury containing pesticides. Exposure of the general public should be eliminated or at least reduced significantly. Because of the potential for aquatic contamination, mercurial compounds are generally considered too toxic for use in open recirculating cooling systems for control of biological fouling. When used as seed treatments, treated seed should contain a dye to clearly identify the seed, and extreme caution must be taken to ensure treated seed is not fed to food animals and treated seeds do not become part of the food supply (e.g. flour for baking bread). Exposure of fish and shellfish may be reduced by controlling effluent from manufacturing plants, avoiding spraying near water, and by banning or severely restricting all uses that have a potential for water contamination. Human exposure may be reduced through use of protective clothing. Refer to FAO Guidelines on Good Labelling Practices.



3.6	Packaging and Labelling: Follow FAO Guidelines on Good Labelling Practice for Pesticides and Guidelines for 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 (MRLs): There are no MRLs for any of the mercurial pesticides.
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�ANNEX 1

SUMMARY OF CONTROL ACTION AND REMAINING USES FOR

MERCURY COMPOUNDS, AS REPORTED BY COUNTRIES





	BANNED:



		Belize		(NS)	Mercuric chloride banned. 

		Belize		(NS)	Phenyl mercury acetate banned.

		China		(1971) 	Phenyl mercury acetate banned as agricultural 	chemical

		Ecuador 	(1985) 	Mercury compounds banned

		EEC-countries* 	(1988)	Plant protection products containing 	alkoxyalkyl or aryl mercury compounds as 	active ingredient are banned.

		EEC-countries* 	(1988) 	Plant protection products containing inorganic 	mercury compounds as active ingredient 	are banned.

		Mexico	 	(1982)	Mercury banned as agricultural chemical.

		Norway 	(1966)	Alkyl mercury compounds banned as 	agricultural chemicals.

		Panama 	(1987)	Mercury compounds banned as agricultural 	chemicals.

		Republic of Korea 	(NS) 	Phenyl mercury acetate banned.

		Republic of Korea 	(NS)	Pheny1  mercuric triethanolammonium lactate. 	(PTA-B) banned.

		Sweden 	(1966)	Alkyl mercury compounds banned. 



	WITHDRAWN:



		None reported.



	SEVERELY RESTRICTED:

	

		Hungary (1983) Organic mercury compounds are no longer in use for seed dressing. They were replaced by less toxic and less environment-polluting product.



		Poland (NS) Use of mercury compounds discontinued.



		Poland (NS) Phenyl mercury acetate no longer used in agriculture and sanitary hygiene.





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

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


�Only remaining uses allowed:



	Bulgaria (NS) Used for treatment of seeds only.



	EEC-countries * (1988) Plant protection products containing alkyl mercury compounds as active ingredient are prohibited, except for treatment of sugarbeet seed.



	EEC-countries * (1988) Plant protection products containing mercuric oxide as active ingredient are prohibited, except for use as a paint to treat Nectria galligena (canker) on pomaceous fruit trees after harvesting and until budding.



	EEC-countries * (1988) Plant protection products containing mercurous chloride (Calomel) as active ingredient are prohibited, except for use against Plasmodiophora on Brassicae and for treatment of onion seeds and plant against Sclerotium.



	Norway (NS) Phenylmercury acetate registered for use as seed-dressing only.



	USA (1976) All uses cancelled except use as a fungicide in treatment of textiles and fabrics intended for continuous outdoor use, as a fungicide to control brown mould on freshly sawn lumber, as a fungicide treatment to control Dutch elm disease, as an in-can preservative in water-based paints and coatings used for exterior application, as a fungicide to control winter turf diseases such as Sclerotinia borealis, and grey and pink snow mould.



Specific uses reported as not allowed:



	Argentina (1971) Phenylmercury acetate prohibited for use in cultivation, commerce, storage and industrial processing of tobacco.



	Canada (1970) Prohibited to advertise, sell or import toys, equipment or other products for use by children in learning or play that have applied to them a decorative or protective coating containing a number of substances, including any mercury compound introduced as such.



	Japan (1980) Organomercury compounds should not be detectable in textile products such as diaper cover, underwear, gloves, hosiery, intermediate wear, outer wear, cap, hat, bedding, carpet and knitting wool, adhesives, paint, wax and shoe polishers.



	Liechtenstein (NS) Liechtenstein forms a customs and economic union with Switzerland, and the same laws concerning mercury and mercury compounds apply. 



	Nigeria (1983) Prohibited to manufacture, import, export, distribute and sell any cosmetic product containing mercury or any of its salts in amounts exceeding 1 ppm.




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

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



	Togo (1980-83) Mercury and organomercury compounds, generally formulated as powders to be used as such or as wettable powders for coating mercury compounds, are no longer used as fungicides for treatment of aerial parts plants (1980). Use of mercury compounds as seed disinfectants is reduced except for cotton seed (1983).





	
Switzerland (1986) The following is prohibited: A) the supply by manufacturers of products and articles containing mercury; B) the import of products and articles containing mercury as commercial goods;  C) the use of elementary mercury, mercury compounds and products containing mercury. Prohibition shall not apply to the supply by manufacturers or the import as commercial goods of: pharmaceutical products, seed dressings for agricultural purposes, sealing agents for trees, antiques. If there is no replacement product which does not contain mercury and provided no more than the minimum amount of mercury necessary for the intended use is employed, the prohibitions shall not apply to the supply by manufacturers or the import as commercial goods of: measuring or control instruments, bulbs and light tubes, artists' colours for restoration, products for dental fillings, auxiliary substances for manufacturing process.



Use permitted only with special authorization:



	None reported.
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