
1***SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : TRIAZOFOS
1-2 CAS REGISTRY NUMBER          : 24017-47-8
1-3 SYNONYMS:

    AI3-27764 ; Hostathion ; Phosphorothioic acid, 0,0-diethyl 0-(1-phenyl-1H-1,2,4-triazol-3-yl) ester ; Triazofosz (Hungarian) ; Triazophos 

1-4 MOLECULAR FORMULA            : C12-H16-N3-O3-P-S 

1-5 SHIPPING NUMBER/NAME:

    UN 3018; Organophosphorus pesticides, liquid, toxic, not otherwise specified
    UN 3017; Organophosphorus pesticides, liquid, toxic, flammable, not otherwise specified, flashpoint between 23 deg C and 61 deg C
    UN 2783; Organophosphorus pesticides, solid, toxic, not otherwise specified
    UN 2784; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flashpoint less than 23 deg C
    IMO 6.1; Organophosphorus pesticides, liquid, toxic, not otherwise specified; Organophosphorus pesticides, liquid, toxic, flammable, not otherwise specified, flashpoint between 23 deg C and 61 deg C; Organophosphorus pesticides, solid, toxic, not otherwise specified
    IMO 3.2; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flashpoint less than 23 deg C
2*** DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    Yellowish oil [REF-1, p.817]

3***PROTECTIVE EQUIPMENT AND CONTROLS **

3-1 PROTECTIVE EQUIPMENT AND CLOTHING:

  . Workers ... must be given personal protective equipment comprising overalls made of a tight fabric or polyvinyl chloride, gloves & rubber boots. They must wear a respirator with an activated-carbon gas filter cartridge affording protection for a determined number of hours. The eyes should be protected by goggles. /Organophosphorus pesticides/ [REF-2, p.1645]

3-2 OTHER PREVENTATIVE MEASURES:

  . If material not on fire and not involved in fire: Keep sparks, flames, and other sources of ignition away. Keep material out of water sources and sewers. Build dikes to contain flow as necessary. Use water spray to knock-down vapors. /Organophosphorus pesticides, liquid, NOS/ [REF-3, p.806]

  . Personnel protection: Keep upwind. Wear appropriate chemical protective gloves, boots and goggles. Do not handle broken packages unless wearing appropriate personal protective equipment. Wear positive pressure self-contained breathing apparatus when fighting fires involving this material. /Organophosphorus pesticides, liquid, NOS/ [REF-3, p.806]

  . If material not on fire and not involved in fire: Keep sparks, flames, and othersources of ignition away. Keep material out of water sources and sewers. /Organophosphorus pesticides, solid, NOS/ [REF-3, p.806]

  . Personnel protection: Avoid breathing dusts, and fumes from burning material. Keep upwind. Avoid bodily contact with the material. Wear appropriate chemical protective gloves, boots and goggles. Do not handle broken packages unless wearing appropriate personal protective equipment. Wash away any material which may have contacted the body with copious amounts of water or soap and water. Wear positive pressure self-contained breathing apparatus when fighting fires involving this material. If contact with the material anticipated, wear appropriate protective clothing. /Organophosphorus pesticides, solid, NOS/ [REF-3, p.806]

  . The protective clothing should be kept in separate places where it cannot be contaminated with toxic chemicals. It should be forbidden to keep this clothing in living quarters. Protective clothing must be washed at least once a week and each time when it is contaminated with pesticides. Before washing the clothing should be soaked for several hours in a calcium carbonate solution. /Organophosphorus pesticides/ [REF-2, p.1646]

  . In some situations where men may become accidentally contaminated. ... It is necessary to provide shower bath in addition to the usual washing facilities. Special arrangements for cleaning clothing & overalls may be necessary ... /Pesticides/ [REF-2, p.1619]

  . Special aircraft should preferably be used for spraying or dusting toxic organophosphorus pesticides. ... Aerial spraying or dusting gives rise to clouds which spread over larger surfaces than clouds produced by ground application. Aerial spraying should therefore be carried out on windless days only. Residential areas, water supply sources, etc must be avoided. ... When aircraft approaches, signalmen /guiding the aircraft/ should leave the windward side. ... The local population should be informed about the site & time of aerial pesticide treatment. Access of unauthorized persons & especially children to the area to be treated must be ... forbidden. Warning signs should be placed at the limits of the area. Ground spraying must be carried out with compressed-air spraying equipment towed by tractors with closed cabs. /Organophosphorus pesticides/ [REF-2, p.1645]

  . Small packages of pesticides are preferable for individual application in order to limit the quantities to be weighed & metered. A special vessel with long stirring rod for dilution & suspension of the poison must be available in order to reduce manual handling to a minimum. The strict observance of hygiene rules--no smoking & no food intake during work. Thorough washing with soap after work, changing protective clothing before going home--is of utmost importance. /Organophosphorus pesticides/ [REF-2, p.1645]

  . Containers ... should be cleaned with a suspension of bleaching powder in water or with other alkaline soln after soaking for 24 hr and then be rinsed with hot water. /Organophosphorus pesticides/ [REF-2, p.1645]

  . Washing facilities should be available; and eating, drinking and smoking should be prohibited in the area. ... Where a pesticide is of moderate or higher hazard and can be readily absorbed through the skin, special precautions are necessary ... Special arrangements for cleansing clothing and overalls may be necessary; in any case, these should not be left for the worker to wash at home. ... Special care may be taken to provide washing facilites at the workplace, even though this may be in remote fields. Workers should be encouraged to use these rather than bathe themselves in canals and rivers ... /Pesticides/ [REF-2, p.1617]

4***STORAGE, CLEANUP AND DISPOSAL***
4-1 STABILITY/SHELF LIFE: 

  . Stable to sunlight [REF-4, p.570]

4-2 STORAGE CONDITIONS: 

  . Pesticides of any degree of toxicity should be transported in containers which are clearly labelled, leak-proof and not easily damaged. They should never be transported beside or above any type of food, and all spillages should be immediately reported. Any foodstuffs transported in the same compartment as a pesticide may thus be held, pending examination to ensure that it has not been in any way contaminated. ... Pesticides of moderate or higher hazard should be so stored that only authorized persons can have access to them. It is particularly important that children should be excluded from any contact with pesticide concentrates or residues. Spillages often occur in storage and repacking rooms and must be cleaned up with care. Rooms used for storage only should be soundly constructed and fitted with secure locks. Floors should be kept clear and the pesticides clearly identified. If repacking is carried out in storage rooms, adequate light should be available; floors should be impervious and sound; washing facilities should be available ... /Pesticides/ [REF-2, p.1616]

4-3 DISPOSAL METHODS: 

  . SRP: At the time of review, criteria for land treatment or burial (sanitary landfill) disposal practices are subject to significant revision. Prior to implementing land disposal of waste residue (including waste sludge), consult with environmental regulatory agencies for guidance on acceptable disposal practices. 

  . Spillages of pesticides at any stage of their storage or handling should be treated with great care. Liquid formulations may be reduced to solid phase by evaporation. Dry sweeping of solids is always hazardous: these should be removed by vacuum cleaning or by dissolving them in water or other solvent in the factory environment. /Pesticides/ [REF-2, p.1619]

5*** HEALTH HAZARDS AND TOXIC EFFECTS ***

5-1 NON-HUMAN TOXICITY VALUES:

    LD50 Dog oral greater than 320 mg/kg [REF-1, p.817]

    LD50 Rat oral 66 mg/kg [REF-5, p.741]

    LD50 Rat percutaneous 1100 mg/kg [REF-1, p.817]

5-2 HUMAN TOXICITY EXCERPTS:

    All the organophosphorus insecticides have a cumulative effect by progressive inhibition of cholinesterase ... /Organophosphorus insecticides/ [REF-6, p.148]

    The symptoms of chronic poisoning due to organophosphorus pesticides include headache, weakness, feeling of heaviness in head, decline of memory, quick onset of fatigue, disturbed sleep, loss of appetite, & loss of orientation. Psychic disorders, nystagmus, trembling of the hands & other nervous system disorders can be observed in certain cases. Sometimes neuritis, paresis & paralysis develop. /Organophosphorus pesticides/ [REF-2, p.1639]

    Organophosphorus cmpd can produce dermal irritation but most are weak sensitizers. /Organophosphate cmpd/ [REF-7, p.1073]

    1. Nausea is often the first symptom, followed by vomiting, abdominal cramps, diarrhea, and excessive salivation (sialorrhea). Hypothermia has been reported in animals and at least once in man as an early sign. 2. Headache, giddiness, vertigo, and weakness. 3. Rhinorrhea and a sensation of tightness in the chest are common in inhalation exposures. 4. Blurring or dimness of vision, miosis (with fixed pinpoint pupils), tearing, ciliary muscle spasm, loss of accommodation, and ocular pain. None of these eye effects are diagnostically dependable except in primary ocular exposures. Indeed, mydriasis is sometimes seen, probably due to sympatho-adrenal discharge. 5. Bradycardia or tachycardia. Varying degrees of arterial/venous heart block are described, as well as atrial arrhythmias. 6. Loss of muscle coordination, slurring of speech, fasciculations and twitching of muscles (particularly of the tongue and eyelids), and generalized profound weakness. 7. Mental confusion, disorientation, and drowsiness. 8. Difficulty in breathing, excessive secretion of saliva and of respiratory tract mucus, oronasal frothing, cyanosis, pulmonary rales and rhonchi, and hypertension presumably due to asphyxia). 9. Random jerky movements, incontinence, convulsions and coma. 10. Death primarily due to respiratory arrest arising from failure of the respiratory muscles, intense bronchoconstriction, or all three. /Parathion; reference congener/ [REF-8, p.III-340]

    Organophosphate insecticides ... are potent cholinesterase enzyme inhibitors that act by interfering with the metabolism of acetylcholine, which results in accumulation of acetylcholine at neuroreceptor transmission sites. Exposure produces a broad spectrum of clinical effects indicative of massive overstimulation of the chlorinergic system, including muscarinic effects (parasympathetic), nicotinic effects (sympathetic and motor), and CNS effects. These effects present clinically as feeling of headache, weakness, dizziness, blurred vision, psychosis, respiratory difficulty, paralysis, convulsions, and coma. Typical findings are given by the mnemonic "SLUD." which stands for salivation, lacrimation, urination, and defecation. A small percentage of patients may fail to demonstrate miosis, a classic diagnostic hallmark. Onset of clinical manifestation of organophosphate poisoning usually occurs within 12 hr of exposure. /Organophosphate insecticides/ [REF-9, p.936]

    A follow-up study of 232 people three years after a history of organophosphorus pesticide poisoning disclosed only one person with slight residual blurring of vision that might have been related to the earlier poisoning, though at the time of poisoning over one third of the people had blurring, which lasted only a day or two after exposure was discontinued. The possile exceptional case had findings suggestive of basilar artery insufficiency, rather than effects of poisoning. /Organophosphorus pesticide poisoning/ [REF-10, p.679]

5-3 NON-HUMAN TOXICITY EXCERPTS:

    In adult cattle the minimum toxic oral dose of organophosphate pesticides varies from 1 to 125 mg/kg; the minimum toxic dermal concentration varies from 0.5 to 3%, but these figures are not sacred. The literature is not complete with regard to animal toxicity of organophosphates; even if it were, toxicity values would not be reliable because of the number of factors that influence toxicity of these chemicals under different conditions of use. These factors, not actual numbers, warrant discussion. /Organophosphorus pesticides/ [REF-11, p.985]

    Biologic factors also influence toxicity of organophosphates. Species is very important here. ... Age of the animal is another biologic factor that alters toxicity of organophosphate pesticides. Compounds that do not require enzymatic activation are more toxic in very young animals in which the enzymes of pesticide degradation are deficient. Compounds that require enzymatic activation are not so toxic for very young animals because the enzymes of activation are deficient during the early weeks of life. Sex of the animals can also alter toxicity of organophosphates ... . /Organophosphate pesticides/ [REF-11, p.986]

    Toxic to bees. [REF-4, p.570]

6*** EMERGENCY TREATMENT***
6-1 ANTIDOTE AND EMERGENCY TREATMENT:

    A comatose patient who is diaphoretic, has pinpoint pupils and the odor of an insecticide on clothing or breath, and is noted to have muscle fasciculations represents the classic presentation of organophosphate poisoning. ... Specific steps in management include the following. 1. Decontamination. ... 2. Airway. Establish an airway if necessary. ... 3. Respiratory Status. Respiratory distress, in fact, is commonly found in these patients from multiple causes. ... 4. Cardiac Monitoring. ... 5. Cholinesterase Level. ... 6. Pralidoxime. Pralidoxime is the treatment of choice for organophosphate poisoning and should be used for nearly all patients with clinically significant organophosphate poisoning, particularly those patients with muscular fasciculations and weakness. ... 7. Atropine. Atropine is the physiologic antidote for organophosphate poisoning. A trial dose of atropine should be instituted on clinical ground when one suspects organophosphate intoxication. /Organophosphate poisoning/ [REF-12, p.1079]

    Atropine is the antidote of choice as in organophosphate poisoning. Although the total amount of atropine required usually is less, the same initial doses are recommended. Pralidoximine usually is necessary and may reduce the effectiveness of atropine (especially with carbaryl). ... Patients require approximately 6-12 hr of atropine treatment, but all significantly poisoned patients should be observed at least 24 hr after the last atropine dose. /Organophosphate poisoning/ [REF-7, p.1078]

    1. INSURE THAT A CLEAR AIRWAY EXISTS BY ASPIRATION OF SECRETIONS IF NECESSARY. ADMIN OXYGEN BY MECHANICALLY ASSISTED PULMONARY VENTILATION IF RESPIRATION IS DEPRESSED. IMPROVE TISSUE OXYGENATION AS MUCH AS POSSIBLE BEFORE ADMIN ATROPINE TO MINIMIZE RISK OF VENTRICULAR FIBRILLATION. IN SEVERE POISONINGS, IT MAY BE NECESSARY TO SUPPORT PULMONARY VENTILATION MECHANICALLY FOR SEVERAL DAYS. 2. ADMIN ATROPINE SULFATE IV, OR IM IF IV INJECTION IS NOT POSSIBLE. ... IN MODERATELY SEVERE POISONING: ADULT DOSAGE AND CHILDREN OVER 12 YR: 0.4-2.0 MG REPEATED EVERY 15 MIN UNTIL ATROPINIZATION IS ACHIEVED. MAINTAIN ATROPINIZATION WITH REPEATED DOSAGE OF 0.02-0.05 MG/KG BODY WEIGHT. /ORGANOPHOSPHATE PESTICIDES/ [REF-13]

    2. SEVERELY POISONED INDIVIDUALS MAY EXHIBIT REMARKABLE TOLERANCE TO ATROPINE; TWO OR MORE TIMES THE DOSAGES SUGGESTED ABOVE MAY BE NEEDED. THE DOSE OF ATROPINE MAY BE INCREASED AND THE DOSING INTERVAL DECREASED AS NEEDED TO CONTROL SYMPTOMS. CONTINUOUS INTRAVENOUS INFUSION OF ATROPINE MAY BE NECESSARY WHEN ATROPINE REQUIREMENTS ARE MASSIVE. REVERSAL OF MUSCARINIC SYMPTOMS AND SIGNS, NOT AN ARBITRARY DOSE LIMIT, IS THE DESIRED END-POINT. PRESERVATIVE-FREE ATROPINE PRODUCTS SHOULD BE USED WHENEVER POSSIBLE. NOTE: PERSONS NOT POISONED OR ONLY SLIGHTLY POISONED BY ORGANOPHOSPHATES MAY DEVELOP SIGNS OF ATROPINE TOXICITY FROM SUCH LARGE DOSES. FEVER, MUSCLE FIBRILLATIONS, AND DELIRIUM ARE THE MAIN SIGNS OF ATROPINE TOXICITY. IF THESE APPEAR WHILE THE PATIENT IS FULLY ATROPINIZED, ATROPINE ADMINISTRATION SHOULD BE DISCONTINUED, AT LEAST TEMPORARILY, WHILE THE SEVERITY OF POISONING IS REEVALUATED. /ORGANOPHOSPHATE PESTICIDES/ [REF-14]

    3. DRAW BLOOD SAMPLE (HEPARINIZED) FOR CHOLINESTERASE ANALYSIS BEFORE ADMINISTRATION OF PRALIDOXIME, WHICH TENDS TO REVERSE THE CHOLINESTERASE DEPRESSION. 4. ADMIN PRALIDOXIME (PROTOPAM, 2-PAM) IN CASES OF SEVERE POISONING...IN WHICH RESP DEPRESSION, MUSCLE WEAKNESS & TWITCHINGS ARE SEVERE. ... ADULT DOSAGE AND CHILDREN OVER 12): GIVE 1.0-2.0 G IV @ NO MORE THAN 0.2 G/MIN. CHILD'S DOSE (UNDER 12 YR): GIVE 20-50 MG/KG (DEPENDING ON SEVERITY) IV, INJECTING NO MORE THAN HALF TOTAL DOSE/MIN. DOSAGE...MAY BE REPEATED IN 1-2 HR, THEN @ 10-12 HR INTERVAL IF NEEDED. IN VERY SEVERE POISONINGS, DOSAGE...MAY BE DOUBLED. /ORGANOPHOSPHATE PESTICIDES/ [REF-14]

    4. BE PREPD TO ASSIST PULMONARY VENTILATION MECHANICALLY IF RESP ... DEPRESSED ... . 5. IN PATIENTS WHO HAVE BEEN POISONED BY ORGANOPHOSPHATE CONTAMINATION OF SKIN, CLOTHING, HAIR, AND/OR EYES, DECONTAMINATION MUST PROCEED CONCURRENTLY WITH WHATEVER RESUSCITATIVE AND ANTIDOTAL MEASURES ARE NECESSARY TO PRESERVE LIFE. ... 6. IF ... INGESTED IN QUANTITY PROBABLY SUFFICIENT TO CAUSE POISONING, THE STOMACH AND INTESTINE MUST BE EMPTIED. A. EMPTY THE STOMACH BY INTUBATION, ASPIRATION, AND LAVAGE, USING SLURRY OF ACTIVATED CHARCOAL IN ISOTONIC SALINE. RIGOROUS PRECAUTIONS MUST BE TAKEN TO PROTECT THE AIRWAY FROM ASPIRATION OF REGURGITATED. IF VICTIM IS UNCONSCIOUS OR OBTUNDED, INSERT A CUFFED ENDOTRACHEAL TUBE PRIOR TO GASTRIC INTUBATION. KEEP VICTIM'S HEAD BELOW LEVEL OF STOMACH DURING GASTRIC INTUBATION AND LAVAGE ... . KEEP VICTIM'S HEAD TURNED TO THE LEFT. /ORGANOPHOSPHATE PESTICIDES/ [REF-15]

    6B. AFTER ASPIRATION OF STOMACH CONTENTS AND LAVAGE, INSTILL ACTIVATED CHARCOAL ... TOGETHER WITH A CATHARTIC IN THE CHARCOAL SLURRY. ADULTS AND CHILDREN OVER 12 YEARS: 50-100 G IN 300-800 ML WATER. CHILDREN UNDER 12: 1.0-1.5 G/KG BODY WEIGHT TO A MAXIMUM OF 50 G PER DOSE. ALTERNATIVE CATHARTICS THAT MAY BE USED INSTEAD ARE SODIUM OR MAGNESIUM SULFATE OR CITRATE: DOSAGE OF SODIUM OR MAGNESIUM SULFATE: ADULTS AND CHILDREN OVER 12 YEARS: 20-30 G. CHILDREN UNDER 12 YEARS: 250 MG/KG BODY WEIGHT. DOSAGE OF MAGNESIUM CITRATE SOLUTION: ADULTS AND CHLIDREN: 4 ML/KG BODY WEIGHT OF PROPRIETARY SOLUTION, UP TO A MAXIMUM OF 300 ML. C. IF GASTRIC ASPIRATION AND LAVAGE IS NOT PERFORMED DUE TO DELAY IN TREATMENT, AND IF PATIENT IS FULLY ALERT, ADMINISTER DOSES OF CHARCOAL AND CATHARTIC ORALLY. WHEN SORBITOL IS GIVEN ORALLY, IT SHOULD BE DILUTED WITH AN EQUAL VOLUME OF WATER TO YIELD A 35% SOLUTION. D. SAVE A SAMPLE OF EMESIS OR INITIAL GASTRIC WASHINGS FOR CHEMICAL ANALYSIS. E. IN SOME CASES OF ORGANOPHOSPHATE INGESTION THERE MAY BE BENEFIT FROM REPEATED ADMINISTRATION OF ACTIVATED CHARCOAL, EITHER BY INGESTION OR STOMACH TUBE ... . /ORGANOPHOSPHATE PESTICIDES/ [REF-16]

    7. OBSERVE PATIENT CLOSELY FOR AT LEAST 72 HOURS (LONGER IN CASES OF ORGANOPHOSPHATE INGESTION) TO INSURE THAT SYMPTOMS (SWEATING, VISUAL DISTURBANCES, VOMITING, DIARRHEA, CHEST AND ABDOMINAL DISTRESS, AND SOMETIMES PULMONARY EDEMA) DO NOT RECUR AS ATROPINIZATION IS WITHDRAWN. IN VERY SEVERE POISONINGS BY INGESTED ORGANOPHOSPHATES, PARTICULARLY THE MORE LIPOPHILIC AND SLOWLY HYDROLYZED COMPOUNDS, METABOLIC DISPOSITION OF TOXICANT MAY REQUIRE AS MANY AS 5-14 DAYS. /ORGANOPHOSPHATE PESTICIDES/ [REF-17]

    8. PARTICULARLY IN POISONINGS BY LARGE INGESTED DOSES OF ORGANOPHOSPHATE, MONITOR PULMONARY VENTILATION CAREFULLY, EVEN AFTER RECOVERY FROM MUSCARINIC SYMPTOMATOLOGY, TO FORESTALL RESPIRATORY FAILURE. 9. IN SEVERELY POISONED PATIENTS, MONITOR CARDIAC STATUS BY CONTINUOUS ECG RECORDING. /ORGANOPHOSPHATE PESTICIDES/ [REF-18]

    10. FUROSEMIDE MAY BE CONSIDERED FOR RELIEF OF PULMONARY EDEMA IF RALES PERSIST IN THE LUNGS EVEN AFTER FULL ATROPINIZATION. ... 11. THE FOLLOWING DRUGS ARE PROBABLY CONTRAINDICATED IN NEARLY ALL ORGANOPHOSPHATE POISONING CASES: MORPHINE, THEOPHYLLINE, PHENOTHIAZINES, AND RESERPINE. ADRENERGIC AMINES SHOULD BE GIVEN ONLY IF THERE IS A SPECIFIC INDICATION, SUCH AS MARKED HYPOTENSION. /ORGANOPHOSPHATE PESTICIDES/ [REF-19]

6-2 MEDICAL SURVEILLANCE:

    Workers handling & applying pesticides must undergo an annual medical examination at the beginning of each agricultural season. Contraindications for work with OPP /organophosphorus pesticides/ are organic diseases of the central nervous system, mental disorders & epilepsy, pronounced endocrine & vegetative disorders, pulmonary tuberculosis, bronchial asthma, chronic respiratory diseases, cardiovascular diseases & circulatory disorders, gastrointestinal diseases (peptic ulcer), gastroenterocolitis, diseases of liver & kidneys, eye diseases (chronic conjunctivitis & keratitis). The blood cholinesterase activity must be determined before work starts. In the event of prolonged work periods, this activity should be determined at intervals of 3-4 days. Persons exhibiting a fall in cholinesterase activity of 25% or more must be transferred to other work where they are not exposed to OPP until this activity is completely restored. Persons with initial signs of indisposition should cease work with pesticides. /Organophosphorus pesticides/ [REF-2, p.1646]

7*** METABOLISM AND PHARMACOLOGY ***

7-1 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    (14)C-Triazophos, dissolved in oil, was administered to white rats in single and repeated doses. When given as a single dose, 76% of the applied label was excreted within 4 days in urine and 21% in feces. When given repeatedly on 12 consecutive days, 69-83% of the daily applied label was excreted in urine and 18-30% in feces. The feces contained unchanged triazophos and the hydrolysis product 1-phenyl-glucuronide, phenylsemicarbazide glucuronide and semicarvazide glucuronide. Identification of metabolites was made with TLV, IR and MS. Two other metabolites were observed but not identified. Neither triazophos nor the oxon analog were observed in urine. [REF-20, p.543]

7-2 METABOLISM/METABOLITES:

    When orally administered to rats, triazofos was metabolized rapidly and 90% of the dose was excreted within 72 hr (75-80% in urine). Four metabolites were observed and identified by GC-RAM and GC-MS: 3,4,5-tribromo-N-alpha-dimethylpyrazole-1-acetamide; 3,4,5-tribromo-alpha-methylpyrazole-1-acetic acid; and 3,4-dibromo-alpha-methylpyrazole-1-acetic acid. [REF-20, p.544]

8***ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL ***

8-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Triazophos's possible use as a broad spectrum insecticide and acaricide could result in its direct release to the environment. If released to the atmosphere, triazophos should exist in both the vapor and particulate phases based on an experimental vapor pressure of 2.9X10-6 mm Hg at 30 deg C. Vapor-phase triazophos is degraded in the atmosphere by reaction with photochemically produced hydroxyl radicals with an estimated half-life of about 2 hours. Particulate/aerosol-phase triazophos may be physically removed from the air by wet and dry deposition. An estimated Koc of 30,000 suggests that triazophos will be immobile in soil. S-type adsorption isotherms were determined for triazophos in two types of soil; adsorptive strength was greatest in both soils from pH 6-7. Half-lives for triazophos in nine different soils ranged from 17-87 days. Hydrolysis (in moist soils) and biodegradation are expected to be the major fate processes for this compound. Half-lives of 41 days and 47 days were measured in unfiltered and filtered river water (pH 7.3 and 22 deg C). A half-life of 27 days was measured in sea water (pH 8.1 and 22 deg C). No distinction was made among loss due to biodegradation, hydrolysis, adsorption, or photolysis. Based on its estimated Koc, triazophos should adsorb to suspended solids and sediment in the water. Hydrolysis half-lives of 30-250 days were measured for triazophos in water at 25 deg C. Photodegradation half-lives of 21 days and 67 days were measured for river water and sea water, respectively; however, as this experiment was conducted in an open system, other factors may have had an effect. Triazophos should biodegrade readily; half-lives of less than 35 days were measured for triazophos in both water and a water:sediment slurry. This compound will not volatilize from water surfaces based on an estimated Henry's Law constant. Triazophos may bioconcentrate in aquatic organisms (estimated BCF of 290). Exposure by the general population may occur through the ingestion of food containing residues of triazophos. (SRC) 

8-2 ECOTOXICITY VALUES:

  . LD50 Japanese quail oral 4.2-27.1 mg/kg [REF-1, p.817]

8-3 ENVIRONMENTAL FATE:

  . TERRESTRIAL FATE: Based on a recommended classification scheme(1), an estimated Koc value of 30,000(SRC), determined from a structure estimation method(2), indicates that triazophos will be immobile in soil(SRC). S-type adsorption isotherms were determined for triazophos in two types of soil; adsorptive strength was greatest in both soils from pH 6-7(3). Half-lives for triazophos in nine different soils were measured. Five soils had half-lives in the range of 17-23 days, three soils had half-lives from 39-46 days, and one soil had a half-life of 87 days(4). Triazophos, incubated at 27 deg C in a clay loam soil and in a loam soil, had measured half-lives of 2 and 5 days, respectively(4). This compound may degrade in moist soil via hydrolysis; a hydrolysis half-life of 30-250 days was measured for triazophos in water at 25 deg C(5). Volatilization of triazophos from dry soil surfaces is not expected to be important(SRC), based on an experimental vapor pressure of 2.9X10-6 mm Hg at 30 deg C(6,SRC); volatilization from moist soil surfaces is not expected to be important(SRC) given an estimated Henry's Law constant of 7.7X10-11 atm-cu m/mole(6,7,SRC). [REF-21]

  . AQUATIC FATE: A half-life of 41 days was measured in river water (pH 7.3 and 22 deg C); a half-life of 47 days was measured in filtered river water at the same pH and temperature(1). A half-life of 27 days was measured in sea water (pH 8.1 and 22 deg C)(1). No distinction was made between losses due to biodegradation, hydrolysis, adsorption, or photolysis(1,SRC). Based on a recommended classification scheme(2), an estimated Koc value of 30,000(SRC), determined from a structure estimation method(3), indicates that triazophos should adsorb to suspended solids and sediment(SRC) in the water. Hydrolysis half-lives of 30-250 days were measured for triazophos in water at 25 deg C(4). Photodegradation half-lives of 21 days and 67 days were measured for river water and sea water, respectively(5); however, as this experiment was conducted in an open system, other factors may have had an effect(5). Half-lives of less than 35 days were measured for triazophos both in water and in a water:sediment slurry(4). [REF-22]

  . AQUATIC FATE: This compound is not expected to volatilize from water surfaces based on an estimated Henry's Law constant of 4.8X10-8 atm-cu m/mole(SRC), determined from experimental values for vapor pressure(1) and water solubility(2). An estimated BCF value of 290(3,SRC), from an experimental log Kow(4), suggests that triazophos may bioconcentrate in aquatic organisms(SRC) according to a recommended classification scheme(5). [REF-23]

  . ATMOSPHERIC FATE: According to a suggested classification scheme(1), an experimental vapor pressure of 2.9X10-6 mm Hg at 30 deg C(2,SRC) indicates that triazophos will exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase triazophos is degraded in the atmosphere by reaction with photochemically produced hydroxyl radicals(SRC); the half-life for this reaction in air is estimated to be about 2 hours(3,SRC). Particulate- or aerosol-phase triazophos (melting point of 2-5 deg C)(2) may be physically removed from the air by wet and dry deposition(SRC). [REF-24]

  . Triazophos degradation was studied in nine soils. In two different standard German soils, the half-life was calculated to be about 18 days and about 87 days. In nearly all soils, three unidentified cmpd and traces of the hydroxytriazole occurred rapidly and in amounts of 1-6% of the initial radioactivity. 14-CO2 was also recovered. [REF-20, p.543]

8-4 BIODEGRADATION:

  . Half-lives for triazophos in nine different soils were measured. In five soils half-lives were in the range of 17-23 days, in three soils half-lives ranged from 39-46 days, and in one soil a half-life of 87 days was measured(1). In nearly all 9 soils, 3 unidentified compounds and traces of the hydroxytriazole rapidly appeared and in amounts 1-6% of the initial radioactivity(2). 14CO2 was also recovered(2). Triazophos, incubated at 27 deg C in a clay loam soil and in a loam soil, had half-lives of 2 and 5 days, respectively(1). Esterase activity, isolated from a mixed enrichment culture, was able to hydrolyze triazophos with an enzyme activity of 4350 nmol triazophos transformed/min/mg protein(3). It is believed that enzymatic hydrolysis occurs at the aryl P-O bond(4). Half-lives of less than 35 days were measured for triazophos both in water and in a water:sediment slurry(5). Less than 4% of the total theoretical CO2 was produced over the same time period(5). [REF-25]

8-5 BIOCONCENTRATION:

  . An estimated BCF value of 290 was calculated for triazophos(SRC), using an experimental log Kow of 3.55(1) and a recommended regression-derived equation(2). According to a recommended classification scheme(3), this BCF value suggests that bioconcentration in aquatic organisms may be an important fate process(SRC). [REF-26]

8-6 SOIL ADSORPTION/MOBILITY:

  . S-type adsorption isotherms were determined for triazophos in two types of soil, a black soil(66.3 meq/100 g soil; 1.65% organic matter; 109.3 sq m/g soil; 29.7 me/100 g soil) and a red soil (1.35 meq/100 g soil; 1.24% organic matter; 23.9 sq m/g soil; 10.4 me/100 g soil)(1). The black soil had higher adsorptive capacity than the red soil; adsorptive strength was greatest for both soils at pH 6-7. Rate constants for the reaction of triazophos with both soils varied from 0.0227-0.0246/min(1). The addition of a 0.2 m water layer over two days to soil columns containing triazophos resulted in no leaching of this compound from the columns(2). Using a structure estimation method based on molecular connectivity indexes(3), the Koc for triazophos can be estimated to be about 30,000(SRC). According to a recommended classification scheme(4), this estimated Koc value suggests that triazophos will be immobile in soil(SRC). [REF-27]

8-7 VOLATILIZATION FROM WATER/SOIL:

  . The Henry's Law constant for triazophos is estimated as 4.8X10-8 atm-cu m/mole(SRC) from its experimental values for vapor pressure, 2.9X10-6 mm Hg at 30 deg C(1), and water solubility, 24.7 mg/L at 20 deg C(2). This Henry's Law constant indicates that triazophos will be essentially nonvolatile from water surfaces(2,SRC). Triazophos' estimated vapor pressure, 5.1X10-6 mm Hg(3,SRC), suggests that this compound should not volatilize from dry soil surfaces(SRC). Volatilization from moist soil is unlikely based on triazophos' Henry's Law constant(1,SRC). [REF-28]

9*** SOURCES AND CONCENTRATIONS ***
9-1 ARTIFICIAL SOURCES: 

  . Triazophos's possible use as a broad spectrum insecticide and acaricide(1) could result in its direct release to the environment(SRC). [REF-29, p.1007]

9-2 WATER CONCENTRATIONS: 

  . SURFACE WATER: Triazophos was detected at concentrations of 0.069-1.134 ug/mL in 3 of 40 samples taken from natural waters in the Valencia Community, Spain (during 1992)(1). Triazophos was detected in surface water in Hogeveense Polder, The Netherlands during 1989-1990 (concentration = 0.3-0.8 ug/L)(2). [REF-30]

9-3 FOOD SURVEY VALUES: 

  . Triazophos was detected, at unreported concentrations, during a 1978-1982(1) and a 1983-1986(2) survey of domestic and import commodities. [REF-31]

9-4 PLANT CONCENTRATIONS: 

  . In plants to which triazphos had been applied, the residues at harvest consisted mainly of unchanged triazophos plus 1-phenyl-3-hydroxy-1,2,4-triazole (1/5 of the total residue), and traces of the P=O analog of triazophos. Fifteen wk after application of triazophos to cotton, residues consisted of triazophos (0.02 ppm), 1-phenyl-3-hydroxy-1,2,4-triazole (0.01 ppm) and an unidentified cmpd (0.01 ppm). The latter was probably a desethyl analog. Similar results were obtained with beans and rice. [REF-20, p.543]

10***HUMAN ENVIRONMENTAL EXPOSURE***
10-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . The main route of exposure to triazophos is oral ingestion(1). [REF-32]

10-2 AVERAGE DAILY INTAKE: 

  . Calculated daily ingestion of triazophos was 1.4 ng/person from citrus fruits, 17.8 ng/person from pitted and seedy fruits, and 86 ng/person from vegetables in the Region of Murcia in Spain(1). [REF-33]

11***STANDARDS AND REGULATIONS ***

11-1 ACCEPTABLE DAILY INTAKES: 

  . FAO/WHO ADI: 0.0002 mg/kg [QR] [REF-34]

11-2 TRANSPORT METHODS AND REGULATIONS: 

  . No person may /transport,/ offer or accept a hazardous material for transportation in commerce unless that person is registered in conformance ... and the hazardous material is properly classed, described, packaged, marked, labeled, and in condition for shipment as required or authorized by ... /the hazardous materials regulations (49 CFR 171-177)./ [QR] [REF-35]

  . The International Air Transport Association (IATA) Dangerous Goods Regulations are published by the IATA Dangerous Goods Board pursuant to IATA Resolutions 618 and 619 and constitute a manual of industry carrier regulations to be followed by all IATA Member airlines when transporting hazardous materials. [QR] [REF-36, p.190]

  . The International Maritime Dangerous Goods Code lays down basic principles for transporting hazardous chemicals. Detailed recommendations for individual substances and a number of recommendations for good practice are included in the classes dealing with such substances. A general index of technical names has also been compiled. This index should always be consulted when attempting to locate the appropriate procedures to be used when shipping any substance or article. [QR] [REF-37, p.3097-1, 6193, 6194, 6195]

11-3 CERCLA REPORTABLE QUANTITIES: 

  . Releases of CERCLA hazardous substances are subject to the release reporting requirement of CERCLA section 103, codified at 40 CFR part 302, in addition to the requirements of 40 CFR part 355. Triazofos is an extremely hazardous substance (EHS) subject to reporting requirements when stored in amounts in excess of its threshold planning quantity (TPQ) of 500 lbs. [QR] [REF-38]

12*** MONITORING AND ANALYSIS METHODS ***

12-1 ANALYTIC LABORATORY METHODS:

  . Extract the active principle from the sample with acetonitrile. By shaking with hexane, extract hexane-soluble impurities from the acetonitrile extract. After dilution of the acetonitrile phase with a large amount of water, the active principle can be extracted with methylene chloride. Concentrate the separated methylene chloride extract and take up the residue with benzene. If a clean up is necessary, shake with carbon Attaclay. Determine the active principle by gas chromatography using a flame photometry detector. [REF-4, p.570]

  . Product analysis by glc. Residues determined by glc w/ FPD (W.G. Thier et al, Anal Methods Pestic Plant Growth Regul, 1978,10,127). Details of method available from AgrEvo. [REF-39, p.1007]

  . Triazophos was measured in natural river water and seawater samples using Soxhlet extraction, Florisil cartridge clean-up, followed by GC/NPD. Recovery of triazophos ranged from 87-99%. [REF-40]

13***MANUFACTURING AND USE INFORMATION ***

13-1 METHODS OF MANUFACTURING: 

  . By the reaction of 1-phenyl-3-hydroxy-1,2,4-triazole with O,O-diethylphosphorochloridothioate. [REF-4, p.570]

  . Phenylhydrazine + sodium cyanate + formamide + O,O-diethyl phosphorochlorothioate (cyanate addition/condensation/dehydrochlorination) [REF-41, p.901]

13-2 FORMULATIONS/PREPARATIONS: 

  . HOE 2960 [REF-5, p.741]

  . Triazophos emulsifiable concentrate at 40% [REF-4, p.570]

  . Triazophos wettable powder at 30% [REF-4, p.570]

  . Triazophos 25% ULV [REF-4, p.570]

  . Triazophos 40% ULV [REF-4, p.570]

  . Triazophos 5% granules at various concentrations [REF-4, p.570]

  . Technical grade is greater than or equal to 92% [REF-39, p.1007]

  . Mixtures: (triazophos + ) deltamethrin [REF-39, p.1007]

13-3 MAJOR USES: 

  . It is a broad spectrum insecticide and acaricide with some nematicidal properties. It controls aphids on cereals ... and fruit. [REF-1, p.817]

14*** CHEMICAL AND PHYSICAL PROPERTIES ***

14-1 MOLECULAR WEIGHT             : 313.3 [REF-4, p.570]

14-2 MELTING POINT                : 2-5 deg C [REF-42, p.817]

14-3 BOILING POINT                : Decomposes on distillation [REF-43, p.A406/Oct 83]

14-4 DENSITY/SPECIFIC GRAVITY     : 1.247 at 20 deg C/4 deg C [REF-1, p.817]

14-5 VAPOR PRESSURE               : 2.9X10-6 mm Hg at 30 deg C [REF-39, p.1007]

14-6 OCTANOL/WATER PARTITION COEFFICIENT:

                               Log Kow = 3.55 [REF-44]

14-7 SOLUBILITIES: 

  . Readily soluble in most organic solvents [REF-4, p.570]

  . 39 mg/l in water @ 23 deg C [REF-43, p.A406/Oct 83]

  . 0.7 g/100 ml in n-hexane at 20 deg C [REF-43, p.A406/Oct 83]

  . 24.7 mg/L in water at 20 deg C [REF-45]

  . In water, 30-40 mg/L (20 deg C); In ethyl acetate, acetone > 1000; ethanol, toluene > 330; Hexane 9 (all in g/kg at 20 deg C) [REF-39, p.1007]

14-8 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . Hydrolyzed by aqueous acids and alkalis. [REF-43, p.A406/Oct 83]

  . Stable to light [REF-39, p.1007]

  . Vapor pressure = 13 mPa @ 55 deg C [REF-1, p.817]

15*** REFERENCES ***

15-1 SPECIAL REPORTS:

  . WHO/IPCS; Pesticide Residues in Food - 1991. Part II - Toxicology (1992)

15-2 REFERENCES:

   HAZARDOUS SUBSTANCES DATA BANK (HSDB) 

   Produced by : U.S. National Library of Medicine                   

   Provided by : Canadian Centre for Occupational Health and Safety  

  REF- 1:  Sax, N.I. and R.J. Lewis, Sr. (eds.). Hawley's Condensed Chemical Dictionary. 11th ed. New York: Van Nostrand Reinhold Co., 1987. 

  REF- 2:  International Labour Office. Encyclopedia of Occupational Health and Safety. Vols. I&II. Geneva, Switzerland: International Labour Office, 1983. 

  REF- 3:  Association of American Railroads. Emergency Handling of Hazardous Materials in Surface Transportation. Washington, DC: Association of American Railroads, Bureau of Explosives, 1994. 

  REF- 4:  Spencer, E. Y. Guide to the Chemicals Used in Crop Protection. 7th ed. Publication 1093. Research Institute, Agriculture Canada, Ottawa, Canada: Information Canada, 1982. 

  REF- 5:  Sittig, M. (ed.) Pesticide Manufacturing and Toxic Materials Control Encyclopedia. park Ridge, NJ: Noyes Data Corporation. 1980. 

  REF- 6:  Clarke, M. L., D. G. Harvey and D. J. Humphreys. Veterinary Toxicology. 2nd ed. London: Bailliere Tindall, 1981. 

  REF- 7:  Ellenhorn, M.J. and D.G. Barceloux. Medical Toxicology - Diagnosis and Treatment of Human Poisoning. New York, NY: Elsevier Science Publishing Co., Inc. 1988. 

  REF- 8:  Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore: Williams and Wilkins, 1984. 

  REF- 9:  Amdur, M.O., J. Doull, C.D. Klaasen (eds). Casarett and Doull's Toxicology. 4th ed. New York, NY: Pergamon Press, 1991. 

  REF- 10:  Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986. 

  REF- 11:  Booth, N.H., L.E. McDonald (eds.). Veterinary Pharmacology and Therapeutics. 5th ed. Ames, Iowa: Iowa State University Press, 1982. 

  REF- 12:  Haddad, L.M., Clinical Management of Poisoning and Drug Overdose. 2nd ed. Philadelphia, PA: W.B. Saunders Co., 1990. 

  REF- 13:  MORGAN DP; RECOGNITION AND MANAGEMENT OF PESTICIDE POISONINGS. 4TH ED, P. 6 EPA 540/9-88-001. WASHINGTON, DC, U.S. GOVERNMENT PRINTING OFFICE, MARCH 1989
  REF- 14:  MORGAN DP; RECOGNITION AND MANAGEMENT OF PESTICIDE POISONINGS. 4TH ED, P.7 EPA 540/9-88-001. WASHINGTON, DC: U.S. GOVERNMENT PRINTING OFFICE, MARCH 1989
  REF- 15:  MORGAN DP; RECOGNITION AND MANAGEMENT OF PESTICIDE POISONINGS. 4TH ED, P.8 EPA 540/9-88-001. WASHINGTON, DC: U.S. GOVERNMENT PRINTING OFFICE, MARCH 1989
  REF- 16:  MORGAN DP; RECOGNITION AND MANAGEMENT OF PESTICIDE POISONINGS. 4TH ED, P.9 EPA 540/9-88-001. WASHINGTON, DC: U.S. GOVERNMENT PRINTING OFFICE, MARCH 1989
  REF- 17:  MORGAN DP; RECOGNITION AND MANAGEMENT OF PESTICIDE POISONINGS. 4TH ED, P.9-10 EPA 540/9-88-001. WASHINGTON, DC: U.S. GOVERNMENT PRINTING OFFICE, MARCH 1989
  REF- 18:  MORGAN DP; RECOGNITION AND MANAGEMENT OF PESTICIDE POISONINGS. 4TH ED, P.10 EPA 540/9-88-001. WASHINGTON, DC: U.S. GOVERNMENT PRINTING OFFICE, MARCH 1989
  REF- 19:  MORGAN DP; RECOGNITION AND MANAGEMENT OF PESTICIDE POISONINGS. 4TH ED, P.10 EPA540/9-88-001. WASHINGTON, DC: U.S. GOVERNMENT PRINTING OFFICE, MARCH 1989
  REF- 20:  Menzie, C.M. Metabolism of Pesticides-Update III. Special Scientific Report- Wildlife No. 232. Washington, DC: U.S.Department of the Interior, Fish and Wildlife Service, 1980. 

  REF- 21:  (1) Swann RL et al; Res Rev 85: 23 (1983) (2) Meylan WM et al; Environ Sci Technol 28: 459-65 (1992) (3) Rao GS et al; Indian J Agric Sci 61: 674-6 (1991) (4) Leistra M et al; Chemosphere 13: 403-13 (1984) (5) Canton JH et al; Catch-Up Operation on Old Pesticides: An Integration. RIVM-678801002. (NTIS PB92-105063). Rijkinst. Volksgezondh. Milieuhyg., Bilthoven, The Netherlands. pp 149 (1991) (6) Tomlin C; The Pesticide Manual: A World Compendium. Incorporating "The Agrochemicals Handbook". 10th ed. Bath, UK: The Bath Press. p. 1007 (1994) (7) Yalkowsky SH, Dannenfelser RM; Aquasol Database of Aqueous Solubility. Version 5. College of Pharmacy, University of Arizona-Tucson, AZ. PC Version (1992)

  REF- 22:  (1) Lartiges SB, Garrigues PP; Environ Sci Technol 29: 1246-54 (1995) (2) Swann RL et al; Res Rev 85: 23 (1983) (3) Meylan WM et al; Environ Sci Technol 28: 459-65 (1992) (4) Canton JH et al; Catch-Up Operation on Old Pesticides: An Integration. RIVM-678801002. (NTIS PB92-105063). Rijkinst. Volksgezondh. Milieuhyg., Bilthoven, The Netherlands. pp 149 (1991) (5) Lartiges SB, Garrigues PP; Environ Sci Technol 29: 1246-54 (1995)

  REF- 23:  (1) Tomlin C; The Pesticide Manual: A World Compendium. Incorporating "The Agrochemicals Handbook" 10th ed. Bath, UK: The Bath Press. p. 1007 (1994) (2) Yalkowsky SH, Dannenfelser RM; Aquasol Database of Aqueous Solubility. Version 5. College of Pharmacy, University of Arizona-Tucson, AZ. PC Version (1992) (3) Lyman WJ et al; Handbook of Chemical Property Estimation Methods. Washington DC: Amer Chem Soc pp. 5-4, 5-10 (1990) (4) Hansch C, Leo A; Log P Database. Pomona College Medicinal Chemistry Project, Claremont, CA (1987) (5) Franke C et al; Chemosphere 29: 1501-14 (1994)

  REF- 24:  (1) Bidleman TF; Environ Sci Technol 22: 361-367 (1988) (2) Tomlin C; The Pesticide Manual: A World Compendium. Incorporating "The Agrochemicals Handbook". 10th ed. Bath, UK: The Bath Press. p. 1007 (1994) (3) Meylan WM, Howard PH; Chemosphere 26: 2293-99 (1993)

  REF- 25:  (1) Leistra M et al; Chemosphere 13: 403-13 (1984) (2) Menzie CM; Metabolism of Pesticides Update III. NTIS PB83-165498. Washington DC: Fish and Wildlife Service. pp. 743 (1980) (3) Munnecke DM et al; Microbial Metabolism and Enzymology of Selected Pesticides. In: Biodegradation and Detoxification of Environmental Pollutants, AM Chakrabarty (ed), CRC Press, Inc. p. 1-32 (1982) (4) Munnecke DM; Appl Environ Microbiol 32: 7-13 (1976) (5) Canton JH et al; Catch-Up Operation on Old Pesticides: An Integration. RIVM-678801002. (NTIS PB92-105063). Rijkinst. Volksgezondh. Milieuhyg., Bilthoven, The Netherlands. pp 149 (1991)

  REF- 26:  (1) Hansch C, Leo A; Log P Database. Pomona College Medicinal Chemistry Project, Claremont, CA (1987) (2) Lyman WJ et al; Handbook of Chemical Property Estimation Methods. Washington DC: Amer Chem Soc pp. 5-4, 5-10 (1990) (3) Franke C et al; Chemosphere 29: 1501-14 (1994)

  REF- 27:  (1) Rao GS et al; Indian J Agric Sci 61: 674-6 (1991) (2) Leistra M et al; Chemosphere 13: 403-13 (1984) (3) Meylan WM et al; Environ Sci Technol 28: 459-65 (1992) (4) Swann RL et al; Res Rev 85: 23 (1983)

  REF- 28:  (1) Tomlin C; The Pesticide Manual: A World Compendium. Incorporating "The Agrochemicals Handbook". 10th ed. Bath, UK: The Bath Press. p. 1007 (1994) (2) Yalkowsky SH, Dannenfelser RM; Aquasol Database of Aqueous Solubility. Version 5. College of Pharmacy, University of Arizona-Tucson, AZ. PC Version (1992) (3) Lyman WJ et al; Handbook of Chemical Property Estimation Methods. Washington DC: Amer Chem Soc pp. 15-1 to 15-29 (1990)

  REF- 29:  (1) Tomlin C; The Pesticide Manual: A World Compendium. Incorporating "The Agrochemicals Handbook". 10th ed. Bath, UK: The Bath Press.  (1994)

  REF- 30:  (1) Pico Y et al; Bull Environ Contam Toxicol 53: 230-37 (1994) (2) Baumann RA et al; Pesticides in Surface Water of the Hogeveense Polder (1989/90). NTIS PB93-102 390. Rijksinstituut Voor De Volksgezondheid En Milieuhygiene Bilthoven (Netherlands). pp. 49 (1991)

  REF- 31:  (1) Yess NJ et al; J Assoc Off Anal Chem 74: 265-72 (1991) (2) Yess NJ et al; J Assoc Off Anal Chem 74: 273-80 (1991)

  REF- 32:  (1) Parmeggiani L; Encycl Occup Health Safety. International Labor Office Publications: Geneva, Switzerland 2:1622 (1983)

  REF- 33:  (1) Garcia SN et al; J Appl Toxicol 12: 251-54 (1992)

  REF- 34:  FAO/WHO; Pesticide Residues in Food - 1990. Evaluations Part 1 - Residues p.428 Plant Prod Protect Paper 103/1 (1990)

  REF- 35:  49 CFR 171.2 (7/1/96)

  REF- 36:  IATA. Dangerous Goods Regulations. 38th ed. Montreal, Canada and Geneva, Switzerland: International Air Transport Association, Dangerous Goods Board, January, 1997. 

  REF- 37:  IMDG; International Maritime Dangerous Goods Code; International Maritime Organization (1988)

  REF- 38:  40 CFR 355 (7/1/97)

  REF- 39:  Tomlin, C.D.S. (ed.). The Pesticide Manual - World Compendium. 10th ed. Surrey, UK: The British Crop Protection Council, 1994. 

  REF- 40:  Lartiges SB, Barrigues PP; Environ Sci Technol 29: 1246-54 (1995)

  REF- 41:  Ashford, R.D. Ashford's Dictionary of Industrial Chemicals. London, England: Wavelength Publications Ltd., 1994. 

  REF- 42:  Worthing, C.R. and S.B. Walker (eds.). The Pesticide Manual - A World Compendium. 8th ed. Thornton Heath, UK: The British Crop Protection Council, 1987. 

  REF- 43:  Hayes, Wayland J., Jr. Pesticides Studied in Man. Baltimore/London: Williams and Wilkins, 1982. 

  REF- 44:  Hansch, C. and A. Leo. The Log P Database. Claremont, CA: Pomona College, 1987.

  REF- 45:  Yalkowsky SH, Dannenfelser RM; Aquasol Database of Aqueous Solubility. Version 5. College of Pharmacy, University of Arizona-Tucson, AZ. PC Version (1992)

***  END OF RECORD  ***
PAGE  
1
NIP OUT: 311            Date:  9/12/2003            Pass File: D:\NIP-Y.I.\ENDRIN.Triazofos.doc.

