*** 1                                SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : PHORATE
1-2 CAS REGISTRY NUMBER          : 298-02-2
1-3 SYNONYMS:

    L 11/6 ; AC 3911 ; AC 8911 [REF-1, p.C-260]; Agrimet [REF-2, p.A323/Aug 87]; AMERICAN CYANAMID 3,911 ; AMERICAN CYANAMID 3911 [REF-3, p.1164]; O,O-DIAETHYL-S-(AETHYLTHIO-METHYL)-DITHIOPHOSPHAT (GERMAN) [REF-4, p.2208]; O,O-DIETHYL S-ETHYLMERCAPTOMETHYL DITHIOPHOSPHATE [REF-3, p.1164]; O,O-DIETHYL S-ETHYLMERCAPTOMETHYL DITHIOPHOSPHONATE [REF-4, p.2208]; O,O-DIETHYL-S-(ETHYLTHIO-METHYL)-DITHIOFOSFAAT (DUTCH) [REF-4, p.2208]; O,O-DIETHYL S-ETHYLTHIOMETHYL DITHIOPHOSPHONATE [REF-4, p.2208]; O,O-DIETHYL ETHYLTHIOMETHYL PHOSPHORODITHIOATE [REF-4, p.2208]; O,O-diethyl-S-((ethylthio)methyl)phosphorodithioate [REF-5]; O,O-DIETHYL S-ETHYLTHIOMETHYL THIOTHIONOPHOSPHATE [REF-4, p.2208]; O,O-DIETIL-S-(ETILTIO-METIL)-DITIOFOSFATO (ITALIAN) [REF-4, p.2208]; DITHIOPHOSPHATE DE O,O-DIETHYLE ET D'ETHYLTHIOMETHYLE (FRENCH) [REF-4, p.2208]; EI 3911 [REF-3, p.1164]; ENT 24 042 [REF-6, p.661]; ENT 24042 [REF-3, p.1164]; EXPERIMENTAL INSECTICIDE 3911 ; FORAAT (DUTCH) [REF-4, p.2208]; Geomet [REF-2, p.A323/Aug 87]; Granatox [REF-7, p.1056]; Granutox [REF-8, p.611]; METHANETHIOL, (ETHYLTHIO)-, S-ESTER WITH O,O-DIETHYLPHOSPHORODITHIOATE [REF-9, p.86/8609]; PHORAT (GERMAN) ; Phosphorodithioic acid O,O-diethyl S-((ethylthio)methyl)ester [REF-3, p.1164]; Rampart [REF-1, p.C-260]; Thimenox [REF-2, p.A323/Aug 87]; Thimet [REF-3, p.1164]; Timet [REF-1, p.C-260]; Vegfru Foratox [REF-2, p.A323/Aug 87]

1-4 MOLECULAR FORMULA            : C7-H17-O2-P-S3 [REF-3, p.1164]

1-5 SHIPPING NUMBER/NAME:

    UN 2783; Organophosphorus pesticides, solid, toxic, NOS
    UN 3018; Organophosphorus pesticides, liquid, toxic, NOS
    UN 2784; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint 23 deg C or more
    UN 3017; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint less than 23 deg C
    IMO 6.1; Organophosphorus pesticides, solid, toxic, NOS; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint 23 deg C or more; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint less than 23 deg C; Organophosphorus pesticides, liquid, toxic, NOS
1-6 STCC NUMBER/NAME:

    49 216 74; Organophosphorus pesticides (compounds and preparations), liquid, (Poison B), (insecticides, not elsewhere classified, other than agricultural)

    49 216 75; Organophosphorus pesticides (compounds and preparations), liquid, (Poison B), (insecticides, agricultural, not elsewhere classified)

 *** 2                     DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    CLEAR LIQUID [QR] [REF-10, p.1262]

    Yellowish liquid [REF-11, p.V13 337]

    Pale straw to light brown; colorless to very light yellow liquid [REF-1, p.C-260]

    Clear liquid. [QR] [REF-12, p.252]

2-2 ODOR:

    Skunk-like odor [REF-13]

    Skunk-like odor. [QR] [REF-12, p.252]

***3                            SAFETY HAZARDS AND PROTECTION *** 

3-1 DOT EMERGENCY GUIDELINES: 

. Health: Toxic; may be fatal if inhaled, ingested or absorbed through skin. Inhalation or contact with some of these materials will irritate or burn skin and eyes. Fire will produce irritating, corrosive and/or toxic gases. Vapors may cause dizziness or suffocation. Runoff from fire control or dilution water may cause pollution. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-14, p.G-131]

  . Fire or explosion: Highly flammable: Will be easily ignited by heat, sparks or flames. Vapors may form explosive mixtures with air. Vapors may travel to source of ignition and flash back. Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, basements, tanks). Vapor explosion and poison hazard indoors, outdoors or in sewers. Some may polymerize (P) explosively when heated or involved in a fire. Runoff to sewer may create fire or explosion hazard. Containers may explode when heated. Many liquids are lighter than water. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-14, p.G-131]

  . Public safety: Call Emergency Response Telephone Number on Shipping Paper first. If Shipping Paper not available or no answer, refer to appropriate telephone number listed on the inside back cover. Isolate spill or leak area immediately for at least 100 to 200 meters (330 to 660 feet) in all directions. Keep unauthorized personnel away. Stay upwind. Keep out of low areas. Ventilate closed spaces before entering. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-14, p.G-131]

  . Protective clothing: Wear positive pressure self-contained breathing apparatus (SCBA). Wear chemical protective clothing which is specifically recommended by the manufacturer. It may provide little or no thermal protection. Structural firefighters' protective clothing is recommended for fire situations only; it is not effective in spill situations. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-14, p.G-131]

  . Evacuation: Spill: See the Table of Initial Isolation and Protective Action Distances for highlighted substances. For non-highlighted substances, increase, in the downwind direction, as necessary, the isolation distance shown under "Public safety". Fire: If tank, rail car or tank truck is involved in a fire, isolate for 800 meters (1/2 mile) in all directions; also, consider initial evacuation for 800 meters (1/2 mile) in all directions. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-14, p.G-131]

  . Fire: CAUTION: All these products have a very low flash point. Use of water spray when fighting fire may be inefficient. Small fires: Dry chemical, CO2, water spray or alcohol-resistant foam. Large fires: Water spray, fog or alcohol-resistant foam. Move containers from fire area if you can do it without risk. Dike fire control water for later disposal; do not scatter the material. Do not use straight streams.
. Fire involving tanks or car/trailer loads: Fight fire from maximum distance or use unmanned hose holders or monitor nozzles. Cool containers with flooding quantities of water until well after fire is out. Withdraw immediately in case of rising sound from venting safety devices or discoloration of tank. ALWAYS stay away from the ends of tanks. For massive fire use unmanned hose holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-14, p.G-131]

  . Spill or leak: Fully encapsulating, vapor protective clothing should be worn for spills and leaks with no fire. ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area). All equipment used when handling the product must be grounded. Do not touch or walk through spilled material. Stop leak if you can do it without risk. Prevent entry into waterways, sewers, basements or confined areas. A vapor suppressing foam may be used to reduce vapors. Small spills: Absorb with earth, sand or other non-combustible material and transfer to containers for later disposal. Use clean non-sparking tools to collect absorbed material. Large spills: Dike far ahead of liquid spill for later disposal. Water spray may reduce vapor; but may not prevent ignition in closed spaces. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-14, p.G-131]

  . First aid: Move victim to fresh air. Call emergency medical care. Apply artificial respiration if victim is not breathing. Do not use mouth-to-mouth method if victim ingested or inhaled the substance; induce artificial respiration with the aid of a pocket mask equipped with a one-way valve or other proper respiratory medical device. Administer oxygen if breathing is difficult. Remove and isolate contaminated clothing and shoes. In case of contact with substance, immediately flush skin or eyes with running water for at least 20 minutes. Wash skin with soap and water. Keep victim warm and quiet. Effects of exposure (inhalation, ingestion or skin contact) to substance may be delayed. Ensure that medical personnel are aware of the material(s) involved, and take precautions to protect themselves. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-14, p.G-131]

  . Health: Highly toxic, may be fatal if inhaled, swallowed or absorbed through skin. Contact with molten substance may cause severe burns to skin and eyes. Avoid any skin contact. Effects of contact or inhalation may be delayed. Fire may produce irritating, corrosive and/or toxic gases. Runoff from fire control or dilution water may be corrosive and/or toxic and cause pollution. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-14, p.G-152]

  . Fire or explosion: Combustible material: may burn but does not ignite readily. Containers may explode when heated. Runoff may pollute waterways. Substance may be transported in a molten form. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-14, p.G-152]

  . Public safety: CALL Emergency Response Telephone Number on Shipping Paper first. If Shipping Paper not available or no answer, refer to appropriate telephone number listed on the inside back cover. Isolate spill or leak area immediately for at least 25 to 50 meters (80 to 160 feet) in all directions. Keep unauthorized personnel away. Stay upwind. Keep out of low areas. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-14, p.G-152]

  . Protective clothing: Wear positive pressure self-contained breathing apparatus (SCBA). Wear chemical protective clothing which is specifically recommended by the manufacturer. Structural firefighters' protective clothing is recommended for fire situations ONLY; it is not effective in spill situations. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-14, p.G-152]

  . Evacuation: Spill: See the Table of Initial Isolation and Protective Action Distances for highlighted substances. For non-highlighted substances, increase, in the downwind direction, as necessary, the isolation distance shown under "PUBLIC SAFETY". Fire: If tank, rail car or tank truck is involved in a fire, ISOLATE for 800 meters (1/2 mile) in all directions; also, consider initial evacuation for 800 meters (1/2 mile) in all directions. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-14, p.G-152]

  . Fire: Small fires: Dry chemical, CO2 or water spray. Large fires: Water spray, fog or regular foam. Move containers from fire area if you can do it without risk. Dike fire control water for later disposal; do not scatter the material. Do not use straight streams.
. Fire involving tanks or car/trailer loads: Fight fire from maximum distance or use unmanned hose holders or monitor nozzles. Do not get water inside containers. Cool containers with flooding quantities of water until well after fire is out. Withdraw immediately in case of rising sound from venting safety devices or discoloration of tank. ALWAYS stay away from the ends of tanks. For massive fire, use unmanned hose holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-14, p.G-152]

  . Spill or leak: Do not touch damaged containers or spilled material unless wearing appropriate protective clothing. Stop leak if you can do it without risk. Prevent entry into waterways, sewers, basements or confined areas. Cover with plastic sheet to prevent spreading . Absorb or cover with dry earth, sand or other non-combustible material and transfer to containers. DO NOT GET WATER INSIDE CONTAINERS. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-14, p.G-152]

  . First aid: Move victim to fresh air. Call emergency medical care. Apply artificial respiration if victim is not breathing. Do not use mouth-to-mouth method if victim ingested or inhaled the substance; induce artificial respiration with the aid of a pocket mask equipped with a one-way valve or other proper respiratory medical device. Administer oxygen if breathing is difficult. Remove and isolate contaminated clothing and shoes. In case of contact with substance, immediately flush skin or eyes with running water for at least 20 minutes. For minor skin contact, avoid spreading material on unaffected skin. Keep victim warm and quiet. Effects of exposure (inhalation, ingestion or skin contact) to substance may be delayed. Ensure that medical personnel are aware of the material(s) involved, and take precautions to protect themselves. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-14, p.G-152]

 ***4                                 FIRE AND REACTIVITY *** 

4-1 FLASH POINT:

    160 deg C (Open cup) [REF-13]

4-2 FIRE FIGHTING PROCEDURES: 

  . If material is on fire or involved in a fire: Do not extinguish fire unless flow can be stopped. Use water in flooding quantities as fog. Solid streams of water may be ineffective. Cool all affected containers with flooding quantities of water. Apply water from as far a distance as possible. Use "alcohol" foam, carbon dioxide, or dry chemical. /Organophosphorus pesticide, liquid, not otherwise specified, (compounds and preparations, agricultural insecticides, not elsewhere classified, liquid)/ [REF-15, p.384]

4-3 REACTIVITIES AND INCOMPATIBILITIES: 

  . Incompatible with alkaline compounds and with water-containing preparations. [REF-2, p.A323/Aug 87]

  . Water, alkalis [Note: Hydrolyzed in the presence of moisture and by alkalis]. [QR] [REF-16, p.252]

 *** 5                     PROTECTIVE EQUIPMENT AND CONTROLS *** 

5-1 PROTECTIVE EQUIPMENT AND CLOTHING:

  . Wear freshly laundered, long-sleeved work clothing daily. Wear a clean cap and gloves (rubber or cotton) while transferring from package to equipment. [REF-1, p.C-261]

  . Wear self-contained breathing apparatus. ... Wear full protective clothing. /Organophosphorus pesticide, liquid, not otherwise specified, (compounds and preparations, agricultural insecticides, not elsewhere classified, liquid)/ [REF-15, p.384]

  . WORKERS HANDLING AND APPLYING ORGANOPHOSPHORUS PESTICIDES ... MUST BE GIVEN PERSONAL PROTECTIVE EQUIPMENT COMPRISING OVERALLS MADE OF A TIGHT FABRIC OR POLYVINYL CHLORIDE, GLOVES AND RUBBER BOOTS. THEY MUST WEAR A RESPIRATOR WITH AN ACTIVATED-CARBON GAS FILTER CARTRIDGE AFFORDING PROTECTION FOR A DETERMINED NUMBER OF WORKING HOURS. THE EYES SHOULD BE PROTECTED BY GOGGLES. ... /ORGANOPHOSPHORUS PESTICIDES/ [REF-17, p.1645]

  . Wear appropriate personal protective clothing to prevent skin contact. [QR] [REF-16, p.253]

  . Wear appropriate eye protection to prevent eye contact.c [QR] [REF-16, p.253]

  . Eyewash fountains should be provided in areas where there is any possibility that workers could be exposed to the substance; this is irrespective of the recommendation involving the wearing of eye protection. [QR] [REF-16, p.253]

  . Facilities for quickly drenching the body should be provided within the immediate work area for emergency use where there is a possibility of exposure. [Note: It is intended that these facilities provide a sufficient quantity or flow of water to quickly remove the substance from any body areas likely to be exposed. The actual determination of what constitutes an adequate quick drench facility depends on the specific circumstances. In certain instances, a deluge shower should be readily available, whereas in others, the availability of water from a sink or hose could be considered adequate.] [QR] [REF-16, p.253]

5-2 OTHER PREVENTATIVE MEASURES:

  . Do not handle broken packages without protective equipment. Wash away any material which may have contacted the body with copious amounts of water, or soap and water. /Organophosphorus pesticide, liquid, not otherwise specified, (compounds and preparations, agricultural insecticides, not elsewhere classified, liquid)/ [REF-15, p.384]

  . If material is not on fire and not involved in a 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. Attempt to stop leak if without hazard. Use water spray to knock-down vapros. /Organophosphorus pesticide, liquid, not otherwise specified, (compounds and preparations, agricultural insecticides, not elsewhere classified, liquid)/ [REF-15, p.384]

  . THE STRICT OBSERVANCE OF HYGIENE RULES- NO SMOKING AND NO FOOD INTAKE DURING WORK, THOROUGH WASHING WITH SOAP AFTER WORK, CHANGING PROTECTIVE CLOTHING BEFORE GOING HOME- IS OF THE UTMOST IMPORTANCE. /ORGANOPHOSPHORUS PESTICIDES/ [REF-17, p.1645]

  . 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 IT IS CONTAMINATED WITH PESTICIDES. BEFORE WASHING THE CLOTHING SHOULD BE SOAKED FOR SEVERAL HOURS IN A CALCIUM CARBONATE SOLUTION. /PESTICIDES/ [REF-17, p.1645]

  . Smoking, eating, and drinking before washing should be absolutely prohibited when any pesticide ... is being handled or used. /Pesticides/ [REF-17, p.1619]

  . The worker should immediately wash the skin when it becomes contaminated. [QR] [REF-16, p.253]

  . Work clothing that becomes wet or significantly contaminated should be removed and replaced. [QR] [REF-16, p.253]

  . Contact lenses should not be worn when working with this chemical. [QR] [REF-16, p.253]

                   6***  STORAGE, CLEANUP AND DISPOSAL *** 

6-1 STABILITY/SHELF LIFE: 

  . STABLE @ ROOM TEMP [REF-3, p.1164]

  . HAS HALF-LIFE OF 2 HR IN AQ SOLN @ PH 8 @ 70 DEG C; MUCH MORE STABLE IN ACID MEDIUM [REF-18, p.615]

  . At room temp, stable for at least 2 yr. /Technical phorate/ [REF-1, p.C-261]

  . OXIDIZABLE IN AIR [REF-19, p.513]

  . Stable at 25 deg C for 2 yr. Stability is optimum in the range pH 5-7. [REF-6, p.661]

6-2 STORAGE CONDITIONS: 

  . Keep out of reach of domestic animals. Not for use or storage in or around home. [REF-1, p.C-261]

6-3 DISPOSAL METHODS: 

  . Group I Containers: Combustible containers from organic or metallo-organic pesticides (except organic mercury, lead, cadmium, or arsenic compounds) should be disposed of in pesticide incinerators or in specified landfill sites. /Organic or metallo-organic pesticides/ [REF-20]

  . Group II Containers: Non-combustible containers from organic or metallo-organic pesticides (except organic mercury, lead, cadmium, or arsenic compounds) must first be triple-rinsed. Containers that are in good condition may be returned to the manufacturer or formulator of the pesticide product, or to a drum reconditioner for reuse with the same type of pesticide product, if such reuse is legal under Department of Transportation regulations (eg 49 CFR 173.28). Containers that are not to be reused should be punctured ... and transported to a scrap metal facility for recycling, disposal or burial in a designated landfill. /Organic or metallo-organic pesticides/ [REF-20]

  . Generators of waste (equal to or greater than 100 kg/mo) containing this contaminant, EPA hazardous waste number P094, must conform with USEPA regulations in storage, transportation, treatment and disposal of waste. [REF-21]

  . Potential candidate for liquid injection incineration with a temperature range of 650-1600 deg C and residence time of 0.1 to 2 seconds. Also, a candidate for rotary kiln incineration with a temperature range of 820 to 1600 deg C with regidence times for liquids and gases: seconds; solids: hours. Also, a candidate for fluidized bed incineration with a temperature range of 450 to 980 deg C with residence times for liquids and gases: seconds; solids: longer. [REF-22, p.3-10]

  . Mix phorate with excess calcium oxide or sodium hydroxide and sand or other adsorbent in a pit or trench at least 0.5 m deep in a clay soil. Sodium hydroxide (or sodium carbonate) can also be added to the mixture to help speed the reactions when calcium oxide is used as the main alkali. The amt of calcium oxide or sodium hydroxide to use depends on the amt of pesticide to be disposed of and, to some extent, the concentration of active ingredient in the pesticide and the actual chemical nature of the active ingredient. A practical guideline, in the absence of specific directions, is to use an approx volume or weight of alkali from one half of to the same as that of the pesticide. For dilute formulations, such as a 1% soln or dust, the amount of calcium oxide or sodium hydroxide can be reduced by one half. For very concentrated pesticides (over 80% active ingredient) the amt of calcium oxide or sodium hydroxide can be doubled, but the concentrate should be mixed first with water (or soapy water) before reaction with the alkali. For safety, a preliminary test should be made in which very small amt of the pesticide and alkali are mixed and observed briefly to make sure it does not react too vigorously. Sizable quantities of pesticides can be disposed of in several smaller batches, rather than all at once, for added safety. Recommendable methods: Incineration, hydrolysis, & landfill. Peer-review: For large amt: Incineration in a unit with effluent gas scrubbing is recommendable. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [REF-23, p.241]

  . Hydrolysis: Alkaline hydrolysis leads to complete degradation. Alkaline salts of O,S-diethylphosphorodithioate, formaldehyde, and ethyl mercaptan are non-toxic. Acid hydrolysis leads to complete degradation. Essentially the same products as alkaline hydrolysis. [REF-23, p.242]

***7                      HEALTH HAZARDS AND TOXIC EFFECTS *** 

7-1 NON-HUMAN TOXICITY VALUES:

    LD50 Rabbit percutaneous male 93-245 mg active ingredient (as 5% granule)/kg, acute [REF-6, p.661]

    LD50 Rabbit percutaneous male 116 mg active ingredient (as 10% granule)/kg, acute [REF-6, p.661]

    LD50 Rat male oral 2 mg/kg [REF-24, p.391]

    LD50 Rat female oral 1.1 mg/kg [REF-24, p.391]

    LD50 Rat male dermal 6.2 mg/kg [REF-24, p.391]

    LD50 Rat female dermal 2.5 mg/kg [REF-24, p.391]

    LD50 Mouse male oral 2.25 mg/kg [REF-24, p.391]

    LD50 Mouse male ip 2.1 mg/kg [REF-24, p.391]

    LD50 Rat male percutaneous 6.2 mg/kg [REF-2, p.A323/Aug 87]

7-2 HUMAN TOXICITY EXCERPTS:

    PRINCIPAL EFFECTS /OF ANTICHOLINESTERASES AS TOXIC COMPONENTS OF INSECTICIDES/ ON EYE, WHETHER FROM LOCAL CONTACT OR SYSTEMIC POISONING, ARE MIOSIS & SPASM OF ACCOMMODATION FOR NEAR VISION. /ANTICHOLINESTERASES/ [REF-25, p.148]

    ACCUMULATION OF ACETYLCHOLINE IN CNS IS BELIEVED TO BE RESPONSIBLE FOR TENSION, ANXIETY, RESTLESSNESS, INSOMNIA, HEADACHE, EMOTIONAL INSTABILITY, & NEUROSIS, EXCESSIVE DREAMING & NIGHTMARES, APATHY, & CONFUSION ... DESCRIBED AFTER ORGANOPHOSPHATE POISONING. /ORGANOPHOSPHATE INSECTICIDES/ [REF-26, p.528]

    A 34 yr old black male employed at a formulation plant was admitted to a hospital. He was unconscious. The following symptoms were noted: Confusion, dizziness, nausea, vomiting, and constricted pupils. He was released from the hospital on Feb 16, 1971, and appeared to be in good health. For approx 30 days, the pt had worked in a formulating plant in the "dust house," where tech grade Thimet was mixed with ground clay and repackaged. On May 21, 1971, an 18 yr old black male employed at the same formulating plant was brought to a hospital emergency room in severe resp distress. He exhibited the following symptoms: Cardiac arrhythmia (severe tachycardia), excessive salivation, resp distress, muscle fasciculation, and pinpoint pupils. On May 24, 1971, the pt was in good condition, except for fatigue. The pt had worked for approx 5 months in the "dust house" area on the Thimet and Mocap packing line. [REF-27]

    Cultures of human lymphoid LAZ-007 cells were exposed to test cmpd incl phorate at concn of 0.02, 0.2, 2.0, or 20 ug/ml for 48 hr with or without metabolic activation by rat liver microsomal S9 product. At 0.2 ug/ml the mitotic index ranged from 5 + or - 1 for phosdrin to 15 + or - 2 for phorate. [REF-28]

    The clinical manifestations and cholinesterase (ChE) activity were evaluated before and after 2 wk of exposure to phorate in 40 male formulators. The 2 wk exposure revealed toxicity in 60% of the formulators. GI symptoms and lowering of heart rate (bradycardia) were more prominent as compared to the neurological symptoms. A significant depression in plasma ChE activity was observed at the end of the first wk (55%) and second wk (71%) as compared to the respective pre-exposure values. A recovery up to 79% of the pre-exposure activity of this enzyme was noticed 10 days after cessation of the exposure. [REF-29]

    IT IS ONE OF THE MORE TOXIC OF ORGANOPHOSPHORUS INSECTICIDES & MUST BE HANDLED WITH EXTREME CAUTION. [REF-30, p.1202]

    OXIDATIVE METABOLITES OF PHORATE ... ARE @ LEAST AS TOXIC AS PARENT CMPD. [REF-18, p.617]

    To evaluate the latent neurological effects of organophosphate pesticide poisoning, 100 matched-pairs (1 black, 14 Mexican-American, and 85 anglo/Caucasian; 99 pairs were male) of individuals with previous acute organophosphate pesticide poisoning (phorate 1 case; results for individual chemicals are not given) and nonpoison controls were examined. No significant difference between the groups was found on audiometric tests, ophthalmic tests, electroencephalograms, or the clinical serum and blood chemistry evaluations. From the neurological examination, abnormalities were demonstrated among the cases only on measures of memory, abstraction, and mood, and on one test of motor reflexes. Differences between the cohorts were more apparent in the neuropsychological tests, and occurred on tests of widely varying abilities, including intellectual functioning, academic skills, abstraction and flexibility of thinking and simple motor skills. Twice as many cases as controls had Halstead-Reitan Battery summary scores in the range characteristic of cerebral damage of dysfunction. Greater distress and complaints of disability for the poisoned subjects were indicated by the Minnesota Multiphasic Personality Inventory and the Patient's and Relative's Assessment of Patient Functioning Inventories. The results indicate that there are subtle chronic neurological sequalae to acute organophosphate poisoning. /Organophosphates/ [REF-31]

    The 16 year old youth, who had been working for several days with phorate treated cotton seed, had gone to the physician one afternoon with typical but moderate symptoms and received and injection of atropine and some tablets of it to take orally. At home, the youth became worse and lapsed into coma; at 20:00 hours, about 3 hr after his first visit, he was taken back to the same physician who administered oxygen for 3.5 hr and artificial respiration for 0.25 hr. During this period, the blood pressure became undetectable for a time. By 23:00 hr the patient's condition had stabilized, and he was transferred to a hospital. On arrival the patient had pinpoint pupils; blood-tinged, frothy sputum; and occasional convulsions. With appropriate treatment, the excessive secretions diminished during the night, and the patient regained consciousness at 11:15 hr the next morning. On the same day, red cell and plasma cholinestrease activities were 21 and 49%, respectively, of normal. Thirty six hr after onset, the patient was much improved but tense, and restraints were required to control him during the following night. Intermittent periods of restlessness and drowsiness followed. Although physically essentially well the patient became severely confused during the 7th through the 10th days of hospitalization, and at times he was noisy and uncooperative. ... By his 12th hospital day, the patient was mentally clear and he was discharged on the 15th day. By this time, plasma cholinesterase activity had recovered completely but red cell enzyme activity was still depressed (24% of normal), In this case, treatment with atropine was continued through at least the 7th hospital day. [REF-24, p.391]

    Repeated inhalation or skin contact may, without symptoms, progressively increase susceptibility. [REF-5]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    MAMMALIAN TOXICITY OF THE SAME ORDER AS PARATHION ... THE HIGHEST LEVEL OF 92% TECHNICAL GRADE PRODUCING NO EFFECTS ON RATS AFTER FEEDING FOR 13 WK WAS 6.0 PPM. /TECHNICAL/ [REF-32, p.453]

    ... HIGHLY TOXIC TO FISH, CRUSTACEANS, & TERRESTRIAL WILDLIFE THAT HAVE BEEN TESTED. [REF-18, p.615]

    FOUR GROUPS OF 10 MALE CARWORTH FARMS RATS WERE GIVEN 88% TECHNICAL PHORATE IN THE DIET @ 1, 5, & 25 PPM FOR 28 DAYS. CHOLINESTERASE IN 1-PPM GROUP WAS NOT DECR. IN SECOND RAT STUDY, NO-ADVERSE-EFFECT DOSAGE WAS 0.66 PPM. GROUPS OF 50 MALE & FEMALE RATS EACH WERE FED 92% PHORATE FOR 13 WK @ 0.22, 0.66, 2.0, 6.0, 12.0, AND 18.0 PPM. GROUPS OF THREE DOGS (TWO FEMALES & ONE MALE) RECEIVED 92% PHORATE @ 0.01, 0.05, 0.25, & 1.24 MG/KG 6 DAYS/WK FOR 13-15 WK. THE NO-ADVERSE-EFFECT DOSAGE WAS JUDGED TO BE 0.01 MG/KG, ALTHOUGH VERY SLIGHT DECR IN PLASMA CHOLINESTERASE DID RESULT ... HIGHER DOSAGES CAUSED SIGNIFICANT DEPRESSION OF CHOLINESTERASE & MORTALITY @ TWO HIGHEST DOSAGES ... . [REF-18, p.617]

    CFI MICE FROM CARWORTH FARMS WERE FED DIETS CONTAINING 98.7% PHORATE @ 0.6, 1.5, & 3.0 PPM. PUPS WERE WEANED DIRECTLY ONTO /SAME/ DIETS ... FOR THREE-GENERATIONS REPRODUCTION STUDY. REPRODUCTIVE PERFORMANCE & LACTATION WERE EVALUATED. ... NO-ADVERSE-EFFECT LEVEL FOR REPRODUCTIVE PERFORMANCE WAS 1.5 PPM. ... NO ABNORMALITIES, INCL SKELETAL CHANGES, COULD BE RELATED TO PHORATE ADMIN. PHORATE WAS ALSO STUDIED IN CHICK EMBRYO TEST. PHORATE IN PEANUT OIL WAS INJECTED INTO EGGS ON TENTH DAY OF INCUBATION @ 1.5 OR 2.0 PPM. CONTROLS RECEIVED PEANUT OIL ONLY. HATCHABILITY OF THE EGGS WAS DECR IN A DOSE-DEPENDENT MANNER. [REF-18, p.617]

    ACUTE SYMPTOMS /ORAL/: ... IN MALLARDS ATAXIA, DIARRHEA, BEAK-SHARPENING REFLEX, POLYDIPSIA, LACRIMATION, LOSS OF RIGHTING REFLEX, IMMOBILITY, IRREGULAR HEART & RESP RATES, TREMORS, WING-BEAT CONVULSIONS OR OPISTHOTONOS. LEVELS AS LOW AS 0.09 MG/KG PRODUCED SYMPTOMS. ... EXTREMELY FAST ACTING CMPD ON ALL SPECIES TESTED. SYMPTOMS OCCURRED IN PHEASANTS AS SOON AS 3 MIN AFTER TREATMENT. [REF-33, p.113]

    Incubation of nervous tissue homogenates of Lymnaea acuminata with phorate resulted in the inhibition of acetylcholinesterase. The median inhibitory concn was 2.6X10-9 M. [REF-34]

    Commercial and tech grades of phorate were evaluated for genotoxicity with Salmonella typhimurium and Saccharomyces cerevisiae directly and following plant and animal activation. Field-grade formulations were also tested for mutations at the waxy locus in Zea mays in situ. Phorate was neg in all assays. [REF-35]

    Thirty two organophosphorus pesticides were examined for their ability to cause porphyrin accumulation in cultures of chicken embryo hepatocytes. Greatest porphyrin accumulation was associated with cmpd which had an aromatic leaving group and were phosphate or thionophosphate ethyl esters. For example, paraoxon caused porphyrin accum of 3411 pmoles hr/mg protein in medium only, and 2459 pmoles hr/mg protein in medium plus 500 uM ALA. Phorate, which has an aliphatic leaving group, caused porphyrin accumulation of 124 pmoles hr/mg protein in medium only, and 1270 pmoles hr/mg protein in medium plus 500 uM ALA. [REF-36]

    MUSCARINIC SIGNS OF /ORGANOPHOSPHORUS CMPD/ ... CONSIST OF HYPERSALIVATION, LACRIMATION, SWEATING & NASAL DISCHARGE. MIOSIS, DYSPNEA, VOMITING, DIARRHEA & FREQUENCY OF URINATION ... NICOTINIC EFFECTS CONSIST OF FASCICULATION OF MUSCLES, WEAKNESS & PARALYSIS. CENTRAL /NERVOUS SYSTEM/ EFFECTS INCLUDE NERVOUSNESS, APPREHENSION, ATAXIA, CONVULSIONS & COMA. DEATH IS DUE TO RESP FAILURE, OR SOMETIMES CARDIAC ARREST. THERE IS LITTLE DIFFERENCE BETWEEN SIGNS PRODUCED BY DIFFERENT ... CMPD, BUT ROUTE OF ABSORPTION MAY INFLUENCE ONE SYSTEM MORE THAN ANOTHER. /ORGANOPHOSPHORUS CMPD/ [REF-37, p.153]

    It is easily absorbed by all routes, oral, respiratory and dermal. In rats using plasma and erythrocyte cholinesterase as the most sensitive indicator, a no-effect daily dose was found to lie between 0.05 and 0.15 mg/kg/day. For dogs, the no-effect level was between 0.01 and 0.05 mg/kg/day. [REF-38, p.480]

    The anticholinesterase activity of the compounds expressed as pI 50 values are as follows: phorate, 3.17; P-sulfoxide, 3.35; phorate-sulfone, 5.00; oxygen analog (PO) 5.87; PO-sulfoxide, 6.76; PO-sulfone, 7.02. [REF-24, p.390]

    Phorate is highly toxic not only by the oral but also by the dermal route. It is so rapidly absobed that some animals die within an hour or two following even dermal exposure. The oral LD50 of the most toxic metabolite, the sulfone of the oxygen analog is in the range of 0.5 to 0.8 mg/kg. [REF-24, p.390]

    Phorate was not mutagenic in bacterial systems, and it did not produce dominant lethals in mice. [REF-24, p.390]

    Phytotoxic to apples and tobacco. Phytotoxicity is possible in beet, carrots, beans, maize, and tomatoes if granules come into direct contact with seeds in the furrow. [REF-2, p.A323/Aug 87]

  ***8                               EMERGENCY TREATMENT *** 

8-1 ANTIDOTE AND EMERGENCY TREATMENT:

    In very serious cases of poisoning by organic phosphorus insecticides, the order of treatment should be as follows: (1) artificial respiration, preferably by mechanical means and, of course, with a patent airway; (2) atropine sulfate (2 to 4 mg) intravenously adn repeated at 5 to 10 min intervals until signs of atropinization appear; (3) pralidoxime chloride (1 gm) slowly, intravenously; (4) decontamination of the skin, stomach, and eyes as indicated; and (5) symptomatic treatment (e.g., inhalation of oxygen). ... In the more usual cases the procedure should be as follows: (1) atropine sulfate (1 to 2 mg) if symptoms appear, and repeated doses as required by excessive sectetions; (2) decontamination of the skin, stomach, and eyes; (3) pralidoxime chloride (1 gm) slowly, intravenously if the patient fails to respond satisfctorily to atropine; adn (4) symptomatic treatment. /Organic phosphorus insectisides/ [REF-24, p.312]

    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-39]

    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 PRODUCETS 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-40]

    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-40]

    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-41]

    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 OVE 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-42]

    7. OBSERVE PATIENT CLOSELY FOR AT LEAST 72 HOURS (LONGER IN CASES OF ORGANOCHOSPHATE 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-43]

    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-44]

    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-45]

8-2 MEDICAL SURVEILLANCE:

    ... Workers ... must undergo an annual medical exam at the beginning of each agricultural season. Contraindications for work with organophosphorus pesticides are organic diseases of the CNS , mental disorders & epilepsy, pronounced endocrine & vegetative disorders, pulmonary tuberculosis, bronchial asthma, chronic respiratory diseases, cardiovascular diseases and circulatory disorders, gastrointestinal diseases (peptic ulcer), gastroenterocolitis, diseases of the liver & kidneys, eye diseases (chronic conjunctivitis and keratitis). 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 ... until /cholinesterase level/ is completely restored. /Organophosphorus pesticides/ [REF-17, p.1646]

                   ***9  METABOLISM AND PHARMACOLOGY *** 

9-1 POPULATIONS AT SPECIAL RISK: 

    Work ... must not be carried out by young persons under 18 yr, expectant or nursing mothers, or persons for whom work with toxic chemicals is contraindicated on account of their state of health; the same applies to alcoholics. Contraindications for work with organophosphorus pesticides are organic diseases of the CNS, mental disorders & epilepsy, pronounced endocrine & vegetative disorders, pulmonary tuberculosis, bronchial asthma, chronic respiratory diseases, cardiovascular diseases and circulatory disorders, gastrointestinal diseases (peptic ulcer), gastroenterocolitis, diseases of the liver & kidneys, eye diseases (chronic conjunctivitis and keratitis). /Organophosphorus pesticides/ [REF-17, p.1646]

9-2 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    (32)P-LABELED THIMET WAS ORALLY ADMIN TO LACTATING HOLSTEIN COW. ONLY HYDROLYSIS PRODUCTS PRESENT IN URINE. ... HIGHEST TOTAL TISSUE RESIDUES APPEARED IN LIVER, KIDNEY, LUNG, ALIMENTARY CANAL, & GLANDULAR TISSUES. FAT SAMPLES ... VERY LOW IN THIMET METABOLITES. [REF-46, p.304]

    It is absorbed by all routes, oral, respiratory, and dermal. [REF-38, p.480]

    ... IS READILY ABSORBED BY ROOTS OF PLANTS WHEN APPLIED TO SEEDS OR WHEN ADDED TO SOIL. [REF-30, p.1202]

    Elodea nuttallii growing for 2 wk in water with a bottom deposit of (14)C labeled phorate-treated soil accumulated in their tissues up to 30% of the originally soil applied radiocarbon and 56% when the insecticide had been directly applied to the water. Most of the (14)C labeled cmpd thus taken up were bound to plant tissues, which might explain the small amt of radiocarbon released later from these plants into insecticide free water. Most of the (14)C phorate derived cmpd (38.4% of applied) were taken up by Elodea plants when exposed to light, while plants incubated in the dark contained only 9% of the radiocarbon originally applied to the water. [REF-47]

    TOXICANTS CAN BE ABSORBED BY INHALATION, INGESTION, AND SKIN PENETRATION. ... ALL UNDERGO HYDROLYTIC DEGRADATION IN LIVER AND OTHER TISSUES, USUALLY WITHIN HR OF ABSORPTION. DEGRADATION PRODUCTS ARE OF LOW TOXICITY, AND ARE EXCRETED IN URINE AND FECES. /ORGANOPHOSPHATE CHOLINESTERASE-INHIBITING PESTICIDES/ [REF-48, p.2]

    /THEY/ ... ARE RAPIDLY ABSORBED THROUGH MUCOUS MEMBRANE OF DIGESTIVE SYSTEM, RESPIRATORY SYSTEM & THE SKIN, & CONVEYED BY THE BLOOD TO VARIOUS BODY TISSUES. ... THE MAIN ROUTE OF ELIMINATION ... /IS/ THE KIDNEYS. /ORGANOPHOSPHORUS PESTICIDES/ [REF-17, p.1638]

    Phorate is readily absorbed by the skin, as well as by the GI tract. [REF-7, p.1056]

    Organophosphates are efficiently absorbed by inhalation, injestion, and skin penetration. /Organophosphate pesticides/ [REF-48, p.2]

9-3 METABOLISM/METABOLITES:

    THIMET WAS APPLIED TOPICALLY TO GERMAN COCKROACH, LARGE MILKWEED BUG, & RHODANUS BUGS. ANALYSES SHOWED SULFOXIDE &/OR SULFONE; BUT ... NO EVIDENCE FOR "OXON" PATHWAY IN THESE INSECTS. [REF-46, p.305]

    COASTAL BERMUDAGRASS (CYNODON DACTYLON LEGUMINATE) & CORN (ZEA MAYS LEGUMINATE) WERE TREATED WITH EMULSIFIABLE CONCENTRATE OF PHORATE @ RATES UP TO 2 LB/ACRE. IN ADDN TO UNCHANGED PHORATE, RESIDUE ON CORN CONTAINED PHORATE SULFOXIDE & SULFONE & SULFOXIDE & SULFONE OF OXYGEN ANALOG. OXYGEN ANALOG ITSELF WAS NOT DETECTED. TOTAL RESIDUE ON CORN WAS LESS THAN 1.0 PPM 14 DAYS AFTER TREATMENT ... . [REF-49, p.336]

    THIMET (32)P IN OIL WAS ADMIN ORALLY TO MALE ALBINO RATS. ... HYDROLYSIS PRODUCTS APPEARING IN URINE OF RATS WITHIN 2 DAYS WERE FOUND TO CONSIST OF O,O-DIETHYL PHOSPHORIC ACID (17%); O,O-DIETHYL PHOSPHOROTHIOIC ACID (80%); & O,O-DIETHYL PHOSPHORODITHIOIC ACID (3%). USING RAT LIVER PREPN, PHOSPHORODITHIOATE SULFOXIDES & SULFONES & PHOSPHOROTHIOLATE SULFOXIDES & SULFONES WERE FORMED ... LESS THAN 1% OF RADIOACTIVE METABOLITES APPEARED AS HYDROLYSIS PRODUCTS OR UNEXTRACTABLE RESIDUE FROM PROTEINS ... AFTER THIMET WAS APPLIED TO PLANTS ... FOUR NON-HYDROLYZED METABOLITES WERE IDENTIFIED AS PHOSPHORODITHIOATE SULFOXIDE & SULFONE, PHORATOXON, PHOSPHOROTHIOLATE SULFOXIDE & SULFONE. O,O-DIETHYL PHOSPHOROTHIOIC & O,O-DIETHYL PHOSPHORIC ACID WERE ALSO FOUND. [REF-46, p.304]

    In the presence of NADPH and under aerobic conditions, thioether-containing organophosphorus and carbamate pesticides were oxidized by the flavin-adenine dinucleotide-dependent monooxygenase purified from pig liver microsomes. The stoichiometric relationship between NADPH and substrate during the course of the reaction was 1:1, and the product, in the case of disulfoton and phorate, was the sulfoxide. The product was optically active and further oxidation to the sulfone was not apparent. [REF-50]

    /Phorate/ is metabolized /by rats and cows/ to very potent anticholinesterase agents, of which both the sulfoxide and the sulfone of both phorate and its oxygen analog have been identified. [REF-7, p.1056]

    The compound is metabolized by plants to very potent anticholinesterase agents, of which both the sulfoxide and the sulfone of both phorate and its oxygen analog have been identified. The anticholinesterase activity of the compounds expressed as pI 50 values are as follows: phorate, 3.17; P-sulfoxide, 3.35; phorate-sulfone, 5.00; oxygen analog (PO) 5.87; PO-sulfoxide, 6.76; PO-sulfone, 7.02. Because of this oxidation by plants and in spite of some inevitable loss of total residue, residues on plants to which phorate had been applied increase in anticholinesterase activity for several days and only then gradually lose activity. Although phorate metabolites could be detected in foliage of 7.4 week old cotton plants grown from treated seed, no metabolites (<0.03 ppm) could be found in the seeds gathered when the plants were 16 weeks old. [REF-24, p.390]

    Rats and cows not only form the same metabolties as plants but, in addition cleave the P-S bond to form O,O-diethylphosphorothiolic and later O,O-diethyl-phosphoric acid, which are excreted in the urine. Rats given (32)P phorate orally at the rate of 2.0 mg/kg excreted only 35% of the radioactivity in the urine and 3.5% in the feces in 6 days, while those treated at the rate of 1 mg/kg/day for 6 days excreted only 12% in the urine and 6% in the feces within 7 days. A cow that received a dosage of 3.04 mg/kg excreted 59% in the urine within 72 hr and only 0.8% in the feces. In both species most of the radioactivity remaining in the body when the animals were killed was bound to the tissues, especially liver and kidney, in an unidentified form (perhaps diethyl phosphorylated protein) that could not be extracted with either chloroform or acetones. [REF-24, p.390]

    In plants and animals /phorate/ is oxidized metabolically giving the sulphoxide and sulphone and their phosphorothioate analogues; as both the parent compound and the oxidation products are readily hydrolyzed only a small portion of the sulphone results. [REF-6, p.661]

    The relative contributions of the cytochrome p450 dependent monooxygenase system and the flavin containing monooxygenase in the microsomal oxidation of phorate, O,O-diethyl S-((ethylthio)methyl)phosphorodithioate, were investigated in mice following treatment with phenobarbital, piperonyl butoxide, acetone, or hydrocortisone. Piperonyl butoxide treatment produced a distinct biphasic effect (initial inhibition and subsequent induction) on several hepatic enzyme activities, including phorate sulfoxidation. The relative contribution by the cytochrome p450 dependent monooxygenase system to phorate sulfoxidation decreased from 76% in control to 58% at 2 hr after treatment and increased to 89% at 12 hr. Hydrocortisone treatment caused an increase in flavin containing monooxygenase activity in liver microsomes, but not in lung microsomes. Administration of acetone caused an increase in benzphetamine N-demethylation and p-nitrophenol hydroxylation in the liver, but no change in phorate sulfoxidase activity was observed, nor was the relative contributions due to the cytochrome p450 dependent monooxygenase system and flavin containing monooxygenase altered. Treatment with phenobarbital produced a large increase in both benzephetamine N-demethylase and phorate sulfoxidase activity in liver microsomes, with the percentage of phorate sulfoxidase activity due to the cytochrome p450 dependent monooxygenase system being increased from 76% in the control livers to 85% in the treated livers. [REF-51]

9-4 MECHANISM OF ACTION:

    The main feature of the toxic mechanism of organophosphorus pesticides is inhibition of the esterase enzyme activity, in particular of cholinesterase, which plays an important physiological part. Organophosphorus pesticides can also indirectly interact with the biochemical receptors of acetylcholine. /Organophosphorus pesticides/ [REF-17, p.1638]

    Organophosphates poison insects and mammals primarily by phosphorylation of the acetylcholinesterase enzyme at nerve endings. ... At sufficient dosage, loss of enzyme function allows accumulation of acetylcholine (the impulse- transmitter substance) at cholinergic neuroeffector junctions (muscarinic effects, and at skeletal myoneural junctions and in autonomic ganglia (micotinic effects). Organophosphates also impair nerve impulse transmission in the brain ... . /Organophosphate pesticides/ [REF-48, p.2]

    CHOLINESTERASE INHIBITOR. [REF-3, p.1164]

    The mode of action of phorate is inhibition of acetylcholinesterase. [REF-52, p.714]

          ***10   ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL *** 

10-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Phorate's use as an insecticide, acaricide, and nematicide will result in its release to the environment. If released to the atmosphere, phorate is expected to exist solely in the vapor-phase in the ambient atmosphere based on an experimental vapor pressure of 6.4X10-4 mm Hg at 25 deg C. Vapor-phase phorate is expected to be rapidly degraded by reaction with photochemically-produced hydroxyl radicals(estimated half-life of 1.5 hours). If released to the soil, phorate is expected to have low to slight mobility based on soil column studies and an average Koc of 3200 in four different soils. Volatilization from wet soil surfaces may occur based on an estimated Henry's Law constant of 4.4X10-6 atm-cu m/mol at 25 deg C. Biodegradation studies suggest phorate will biodegrade in soils (half-lives ranging from 5 to 68 days) and in the water column (half-lives ranging from 1 to 1.5 days). If released into water, phorate is expected to readily adsorb to suspended solids and sediment in water based on a Koc of 3200. Phorate is expected to volatilize from water surfaces, based on an estimated Henry's Law constant of 4.4X10-6 atm-cu m/mol at 25 deg C. Estimated half-lives for a model river and lake are 14 and 100 days, respectively. Volatilization may be attenuated by the presence of sediment in the water column. Bioconcentration in aquatic organisms is expected to occur based on a measured BCF of 90 in juvenile sheepshead minnows. Phorate is expected to hydrolyze in aquatic systems based on a neutral hydrolysis half-life of 96 hours at 25 deg C; chemical hydrolysis in soil may also be an important process. Occupational exposure to phorate may occur through inhalation of dusts or aerosols and dermal contact with this pesticide during its application to soil or at workplaces where it is produced. Limited monitoring data suggest the general population may be exposed to phorate via ingestion of contaminated food. (SRC) [QR]

10-2 ECOTOXICITY VALUES:

  . TLM BLUEGILL 5.5 UG/L/48 HR [REF-19, p.583]

  . LD50 ANAS PLATYRHNCHOS (MALLARD) FEMALE ORAL 0.616 MG/KG (95% CONFIDENCE LIMIT 0.367-1.03 MG/KG), 3-4 MO OLD [REF-53, p.113]

  . LD50 PHASTANUS COLCHICUS (PHEASANT) ORAL 7.12 MG/KG (95% CONFIDENCE LIMIT 4.94-10.3 MG/KG), 3-4 MO OLD [REF-53, p.113]

  . LD50 ALECTORIS CHUKAR (CHUKAR) ORAL 12.8 MG/KG (95% CONFIDENCE LIMIT 3.20-51.2 MG/KG), 3 MO OLD [REF-53, p.113]

  . LD50 RANA CATESBEIANA (BULLFROG) ORAL 85.2 MG/KG (95% CONFIDENCE LIMIT 59.3-122 MG/KG) [REF-53, p.113]

  . LC50 Gammarus fasciatus (Scud) 4 ug/l/96 hr @ 15 deg C (95% confidence limit 2-7ug/l), mature. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical, 100%/ [REF-54, p.62]

  . LC50 Pteronarcys californica (Stonefly) 4 ug/l/96 hr @ 15 deg C (95% confidence limit 2-6 ug/l), second year class. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical, 100%/ [REF-54, p.62]

  . LC50 Salmo gairdneri (Rainbow trout) 13 ug/l/96 hr @ 12 deg C (95% confidence limit 11-16 ug/l), wt 1.2 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical, 100%/ [REF-54, p.62]

  . LC50 Esox lucius (Northern pike) 110 ug/l/96 hr @ 15 deg C (95% confidence limit 90-130 ug/l wt 0.7 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical, 100%/ [REF-54, p.62]

  . LC50 Salmo clarki (Cutthroat trout) 6.0 ug/l/96 hr @ 12 deg C (95% confidence limit 5.2-6.8 ug/l), wt 1.0 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical, 91%/ [REF-54, p.62]

  . LC50 Micropterus salmoides (Largemouth bass) 5.0 ug/l/96 hr @ 15 deg C (95% confidence limit 4.7-5.4 ug/l), wt 0.9 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical, 91%/ [REF-54, p.62]

  . LC50 Lepomis macrochirus (Bluegill) 2.0 ug/l/96 hr @ 15 deg C (95% confidence limit 1.5-2.5 ug/l), wt 1.0 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical, 91%/ [REF-54, p.62]

  . LC50 Ictalarus punctatus (Channel catfish) 280 ug/l/96 hr @ 15 deg C (95% confidence limit 115-680 ug/l), wt 1.0 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical, 91%/ [REF-54, p.62]

  . LC50 Colinus virginianus (Bobwhite) oral 373 ppm in 5 day diet (95% confidence limit 326-431 ppm) age 14 days /90%/ [REF-55, p.31]

  . LC50 Coturnix coturnix (Japanese quail) oral 200 ppm in 5 day diet age 17 days /90%/ [REF-55, p.31]

  . LC50 Ring-necked pheasant oral 441 ppm in 5-day diet (95% confidence limit 381-510 ppm) age 10 days /90%/ [REF-55, p.31]

  . LC50 Anas platyrhynchos (Mallard) oral 248 ppm in 5 day diet (95% confidence limit 198-306 ppm), age 10 days [REF-55, p.31]

  . LC50 Orconectes nais 50 ug/l/96 hr /Conditions of bioassay not given/ [REF-56, p.996]

10-3 ENVIRONMENTAL FATE:

  . Terrestrial Fate: A field expt was conducted to study the behavior of phorate in soil under subtropical conditions. Phorate granules (10%) were applied to silt loam soil at the rate of 40 kg active ingredient/ha and incorporated to a 10-cm depth. Phorate was rapidly oxidized to its sulfoxide and sulfone. Phorate sulfoxide and sulfone were relatively more persistent than phorate itself. [REF-57]

  . Terrestrial Fate: A study was conducted to investigate the persistence of selected insecticides after seasonal (spring and fall) applications to silt loam soil over a 4 yr period. Phorate was applied at 10 kg/ha. Insecticide residues were monitored in the top 15 cm of soil each spring and fall before application. Insecticide residues accumulated after fall applications but degraded rapidly after spring applications. Phorate did not accumulate from 1 yr to the next, and its residues represented less than 0.2% of cmpd applied after 5 yr. [REF-58]

  . Terrestrial Fate: Phorate has some potential to leach through soil and contaminate groundwater, particularly where soils are sandy and aquifers are shallow. [REF-13]

  . Terrestrial Fate: Phorate and carbofuran applied at a 1 kg/ha in a field trial against Hydronomidius molitor (rice root weevil) had degraded after 4 and 3 months, respectively, in flooded soil. In rice plants, strong decreases in the content of these insecticides was found 3 wk after application. At the time of harvest, the rice plants did not contain any insecticide. [REF-59]

  . TERRESTRIAL FATE: Based on a recommended classification scheme(1), an estimated Koc value of 3200(SRC), determined from an experimental log Kow of 3.92(2,SRC) and a recommended regression-derived equation(3), indicates that phorate is expected to have slight mobility in soil(SRC). Volatilization of phorate may occur from moist soil surfaces(SRC) given an estimated Henry's Law constant of 4.4X10-6 atm-cu m/mole(SRC),determined from experimental values for water solubility(4) and vapor pressure(2). Phorate is not expected to volatilize from dry soil surfaces based on an experimental vapor pressure of 6.4X10-4 mm Hg(2). A photolysis half-life of 1.8 days in soil at 25 deg C was measured for phorate(5). The microbial degradation of phorate in loam soil, sandy soil, and muck soil led to the formation of phorate sulfone and phorate sulfoxide; formation was much less in sandy soil(6). A neutral hydrolysis half-life of 96 hours at 25 deg C was calculated for phorate(7). [QR] [REF-60]

  . TERRESTRIAL FATE: Degradation half-lives of phorate in various soils: sandy loam, 7 days; silty clay loam, 9 days; and clay loam, 8 days(1). One-half of the applied phorate dosage to silt loam soil could no longer be detected after 6 days when applied to the soil surface and after 30 days when mixed with the upper 4-5 inch soil layer(2). In silt loam soil, phorate persisted beyond 16 weeks at 25 deg C(3). The half-life of phorate in clay loam soil when applied as a granular formulation ranged from 5 to 10 days(4). Degradation of phorate in soil has been shown to occur by sulfoxide reduction(5). In a field study, 67 and 70% of phorate was lost within 28 days from silty clay loam soil(6). Bioassays indicate the half-life of phorate, when applied to the top 4 inches of sandy loam soil at a concentration of 10 ppm, is about 68 days(7). In flooded agricultural loam soil, 1.7, 6.0, and 9.9% of the applied C14-phorate had been evolved as C14-CO2 after 3, 7, and 14 days incubation, respectively(8). In non-flooded soils, 1.3, 2.3, and 3.3% of the applied C14-phorate had been evolved as C14-CO2 after identical incubation periods(8). Half-lives of 1.2 days and 1.1 days were determined for phorate in active sediment and water, respectively(9). In a 1 week laboratory assay, phorate mineralization was not significantly greater in soils with a history of phorate use than in soils with no history of phorate use(10). The microbial degradation of phorate in loam soil, sandy soil, and muck soil led to the formation of phorate sulfone and phorate sulfoxide; formation was much less in sandy soil(11). Phorate, when applied at a rate of 1.25 kg AI/ha to black clay loam soils under flooded conditions, degraded quickly(12). [QR] [REF-61]

  . AQUATIC FATE: Based on a recommended classification scheme(1), an estimated Koc value of 3200(SRC), determined from an experimental log Kow of 3.92(2,SRC) and a recommended regression-derived equation(3), indicates that phorate is expected to adsorb to suspended solids and sediment in water(SRC). Phorate is expected to volatilize from water surfaces(3,SRC) based on an estimated Henry's Law constant of 4.4X10-6 atm-cu m/mole(SRC), determined from experimental values for water solubility(4) and vapor pressure(2). Estimated half-lives for a model river and model lake are 14 and 100 days, respectively(3,SRC). The presence of sediment in the water column has been shown to inhibit volatilization of phorate(6). According to a classification scheme(5), an estimated BCF value of 560(3,SRC), from an experimental log Kow of 3.92(2,SRC), suggests that bioconcentration in aquatic organisms is high(SRC). Juvenile sheepshead minnows, Cyprinodon variegatus, after 28 days exposure to phorate had a BCF of 90(6). A photolysis half-life of 3.0 days in water at 25 deg C was measured for phorate(7). A neutral hydrolysis half-life of 96 hours at 25 deg C was calculated for phorate(8). Half-lives of 1.2 days and 1.1 days were determined for phorate in active sediment and water, respectively(9). In shake flasks tests, phorate showed more degradation in the presence of non-sterile estuarine sediment, half-life of about 1 day, than in the presence of sterile sediment, half-life of about 1.5 days(10). The half-lives of phorate in shake flasks containing a non-sterile sediment-water slurry were less than 1 day(10). [QR] [REF-62]

  . ATMOSPHERIC FATE: According to a model of gas/particle partitioning of semivolatile organic compounds in the atmosphere(1), phorate, which has an experimental vapor pressure of 6.4X10-4 mm Hg at 25 deg C(2,SRC), is expected to exist solely as a vapor in the ambient atmosphere. Vapor-phase phorate 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 1.5 hours(3,SRC). [QR] [REF-63]

10-4 BIODEGRADATION:

  . A sandy loam and a muck soil were sterilized by autoclaving, and samples were treated at 10 ppm with phorate, phorate sulfoxide, or phorate sulfone. These were incubated in the dark @ 28 deg C, and samples were removed after 1, 2, 4, 8, 12, and 16 wk and examined for microbial populations, pH, and insecticide concn. The 3 insecticides disappeared much more rapidly from the natural soils than from the sterilized soils. Phorate sulfoxide and phorate sulfone were intermediate transformation products. In the sterile soils, phorate oxidn to phorate sulfoxide was the major process, and further oxidn of the sulfoxide did not occur. Redn of phorate sulfoxide to phorate was detected as a minor process. [REF-64]

  . Degradation half-lives of phorate in various soils: sandy loam, 7 days; silty clay loam, 9 days; and clay loam, 8 days(1). One-half of the applied phorate dosage to silt loam soil could no longer be detected after 6 days when applied to the soil surface and after 30 days when mixed with the upper 4-5 inch soil layer(2). In silt loam soil, phorate persisted beyond 16 weeks at 25 deg C(3). The half-life of phorate in clay loam soil when applied as a granular formulation ranged from 5 to 10 days(4). Degradation of phorate in soil has been shown to occur by sulfoxide reduction(5). In a field study, 67 and 70% of phorate was lost within 28 days from silty clay loam soil(6). Bioassays indicate the half-life of phorate, when applied to the top 4 inches of sandy loam soil at a concn of 10 ppm, is about 68 days(7). In flooded agricultural loam soil, 1.7, 6.0, and 9.9% of the applied C14-phorate had been evolved as C14-CO2 after 3, 7, and 14 days incubation, respectively(8). In non-flooded soils, 1.3, 2.3, and 3.3% of the applied C14-phorate had been evolved as C14-CO2 after identical incubation periods(8). Half-lives of 1.2 days and 1.1 days were determined for phorate in active sediment and water, respectively(9). [QR] [REF-65]

  . In shake flask tests, phorate showed more degradation in the presence of non-sterile estuarine sediment, half-life of about 1 day, than in the presence of sterile sediment, half-life of about 1.5 days(1). The half-lives of phorate in shake flasks containing a non-sterile sediment-water slurry were less than 1 day(1). [QR] [REF-66]

10-5 ABIOTIC DEGRADATION:

  . The pH-disappearance rate profiles were determined at about 25 deg C for 24 insecticides at 4 or 5 pH values over the range 4.5 to 8.0 in sterile phosphate buffers prepared in water-ethanol (99:1 vol/vol). The half-life of phorate was affected only slightly by pH changes. Insecticide persistence on alumina (acid, neutral, and basic), mineral soils amended with aluminum sulfate or calcium hydroxide to different pH values and 4 natural soils of different pH was examined. No correlation was observed between the measured pH of these solids and the rate of disappearance of selected insecticides /including phorate/ applied to them. [REF-67]

  . The rate constant for the vapor-phase reaction of phorate with photochemically-produced hydroxyl radicals has been estimated as 2.5X10-10 cu cm/molecule-sec at 25 deg C(SRC) using a structure estimation method(1,SRC). This corresponds to an atmospheric half-life of about 1.5 hours at an atmospheric concn of 5X10+5 hydroxyl radicals per cu cm(1,SRC). The observed half-life of phorate in 1% ethanol (in sterile water), phosphate buffered solutions, at 25 deg C is 0.60 weeks at pH 5.0, 0.55 weeks at pH 6, 0.57 weeks at pH 7, and 0.68 weeks at pH 8(2). The hydrolysis half-life of phorate has been reported as 30 days(3). An experimental hydrolysis half-life of 450 hours was reported in a 20% ethanol solution buffered to pH 6.0 at 20 deg C(4). A neutral hydrolysis half-life of 96 hours at 25 deg C was calculated for phorate(5). In a field trial, the half-life for phorate on apple tree leaves was 0.2 days(6). The half-life of phorate on plant foliage ranged from 1.4 to 3.6 days(7). Photolysis half-lives of 1.8 days in soil and 3.0 days in water at 25 deg C were measured for phorate(8). Calculated half-lives for phorate on alfalfa and coastal bermuda grass were 3.6 and 1.4 days, respectively(9). [QR] [REF-68]

10-6 BIOCONCENTRATION:

  . Bioconcentration predicted from water solubility: 68; bioconcentration predicted from soil sorption coefficient: 220. [REF-69]

  . Bioconcentration of phorate from culture media by the blue green algae Anabaena sp. (ARM 310) and Aulosira fertilissima (ARM 68) was studied. Algal cultures in conical flasks were treated with 3 doses of phorate (2.5, 5 and 10 ug/ml). At 2.5, 5 and 10 ug/ml of phorate, max bioconcentration in Anabaena sp. was reached after 24, 16 and 32 hr respectively. Bioconcentration factors (obtained by dividing concentration of total phorate in the algae by the concentration initially added to the medium) for phorate in Anabaena sp. were 3, 6 and 12 at 2.5, 5 and 10 ug/ml, respectively. In Anabaena fertilissima, at 2.5, 5 and 10 ug/ml of phorate, max bioconcentration of phorate was reached after 16, 16 and 32 hr, respectively, with bioconcentration factors of 8, 12 and 11 for the respective doses. Phorate was not metabolized by either of the algal cultures. [REF-70]

  . An estimated BCF value of 560 was calculated for phorate(SRC), using an experimental log Kow of 3.92(1,SRC) and a recommended regression-derived equation(2). According to a classification scheme(3), this BCF value suggests that bioconcentration in aquatic organisms is high(SRC). Juvenile sheepshead minnows, Cyprinodon variegatus, after 28 days exposure to phorate had a BCF of 90(4). Elodea nuttallii plants grown for 2 weeks in water with a deposit of C14-phorate in the bottom soil accumulated 30% of the originally soil-applied radiocarbon in their tissues; 56% of phorate accumulated in plant tissues when the insecticide was applied directly to the water(5). [QR] [REF-71]

10-7 SOIL ADSORPTION/MOBILITY:

  . ... Applied the radiolabeled cmpd /phorate/ on the surface of various soil types and applied 10 to 30 mm of water every two days for a total of 250 mm over 24 days. More than 80% ... remained near the surface with silt loam and muck soils, although only 50% remained in sandy soil and 76% in quartz sand. [REF-72, p.644]

  . Phorate leaching studies were conducted in 5 cm columns and field micro plots of a permeable sandy loam soil under transient unsaturated water flow conditions. Phorate was applied on the soil surface and its distribution profiles were determined following infiltration of 6.5 cm irrigation water and modes of water application. In field plots, the leaching efficiency was slightly more where water application was controlled. In columns, phorate peaks were separable and moved constantly downward with time under the 2 treatments. [REF-73]

  . The distribution of phorate was studied in 3 texturally different soils under constant and variable surface flux of water. Phorate distribution profiles and leaching curves showed that the insecticide was displaced more efficiently and its concn peak formed at deeper depth with constant than with variable water flux in sandy loam soils irrespective of initial soil water content. Phorate distribution profiles were independent of the methods of water application in clay soil because of its low permeability. [REF-74]

  . Koc = 3200 (experimental); Koc = 510 (calculated) [REF-69]

  . When phorate was applied at 2.5 kg ai/ha to control the pests of groundnut, its initial deposit in the soil was 15.90 ppm as estimated by microbioassay and 11.10 ppm as estimated by chemical assay in the wet season (Kharif) of 1980 (Anhra Pradesh, India). In the winter of 1980-1, deposit in the soil was 24.80 ppm by microbioassay and 23.32 by chemical assay. The half-life values were 32.02 and 18.47 days for both seasons. The residue in groundnut leaves 25 days after application was 4.36 ppm by microbioassay and 3.36 by chemical assay in the wet season of 1980. In the winter of 1980-1, it was 3.16 and 3.11 ppm by microbioassay and chemical assay respectively. The half life values were 16.72 in the wet season and 18.81 days in winter. At harvest the groundnut plants, kernels an oil did not contain any detectable residues and were hense fit for consumption. [REF-75]

  . The Koc of phorate is estimated as approximately 3200(SRC), using a measured log Kow of 3.92(1) and a regression-derived equation(2,SRC). According to a recommended classification scheme(3), this estimated Koc value suggests that phorate is expected to have slight mobility in soil(SRC). A Koc of 543 has been reported for phorate(1). Phorate is most readily adsorbed to mineral solids and to silty loam and clay soils when the soils are dry(4). A soil mobility factor of 1.2 was calculated for phorate using soil column studies with Hagerstown silty clay loam (4.3% organic matter, 30% clay, pH 5.5) and Lakeland sandy loam(3.3% organic matter, 10% clay, pH 6.2)(5). A mobility factor of 1 represents no movement, while a mobility factor of 6 represents maximum movement(5). In four different soils with percent organic carbon ranging from 0.087 to 0.65, phorate had an average Koc of 3200(6). In a field study using watershed soils and their corresponding pond sediments, phorate was adsorbed more extensively by pond sediments(organic matter 1.4%, clay content 25%) than by Ca-saturated soils(organic matter 2.4%, clay content 16%)(7). Phorate was found to be only slightly mobile in soil column studies(8). Phorate was less mobile in degraded chernozem and in black marsh soil, than in brown forest soil(8). [QR]  [REF-76]

10-8 VOLATILIZATION FROM WATER/SOIL:

  . WHEN LABELED THIMET WAS APPLIED TO SOIL ... INITIAL LOSS BY VOLATILIZATION WAS AS GREAT AS 25% WITHIN ONE HR. AFTER THAT, LITTLE OR NO VOLATILIZATION OCCURRED. [REF-46, p.304]

  . The Henry's Law constant for phorate is estimated as 4.4X10-6 atm-cu m/mole(SRC) from its experimental values for vapor pressure, 6.4X10-4 mm Hg(1), and water solubility, 50 mg/l(2). This value indicates that phorate will volatilize from water surfaces(3,SRC). Based on this Henry's Law constant, the volatilization half-life from a model river (1 m deep, flowing 1 m/sec, wind velocity of 3 m/sec) is estimated as approximately 14 days(3,SRC). The volatilization half-life from a model lake (1 m deep, flowing 0.05 m/sec, wind velocity of 0.5 m/sec) is estimated as approximately 100 days(3,SRC). Phorate's Henry's Law constant(1,2,SRC) indicates that volatilization from moist soil surfaces may occur(SRC). The presence of sediment in the water column has been shown to inhibit volatilization of phorate(4). A loss of 41% of applied phorate from sandy soil within three days was attributed largely to volatilization(5). [QR] [REF-77]

** 11                            SOURCES AND CONCENTRATIONS ** 

11-1 ARTIFICIAL SOURCES: 

  . Phorate's production and use as an insecticide, acaricide, and nematicide(1) will result in its release to the environment(SRC). Phorate sulfoxide may be reduced in soils to phorate(2). [QR] [REF-78]

11-2 WATER CONCENTRATIONS: 

  . GROUNDWATER: Phorate was detected in groundwater samples in California at a maximum concentration of 20 ug/l and in Iowa at an unspecified concentration(1). SURFACE WATER: Phorate was detected in Lake Erie at an unspecified concentration(2). In water samples from the River Po, Italy, phorate was detected at a maximum concentration of 3.4 ng/l in February 1988(3). Phorate was detected (maximum concentration, ug/l)in water samples from the Maumee River (maximum concentration, ug/l)(0.090), Sandusky River(0.863), Honey Creek(0.226), Rock Creek(0.090), Lost Creek(0.202), and the Cuyahoga River(0.865) between April 1983 and December 1991(4). Phorate was detected in Calabrian Rivers in Southern Italy in 1988 at concentrations less than 5 ng/l(5). [QR] [REF-79]

  . PRECIPITATION: Phorate was detected in throughfall in the Vallombrosa forest area in Italy in May 1988 at a maximum concentration of 0.03 ug/l(1). [QR] [REF-80]

11-3 EFFLUENTS CONCENTRATIONS: 

  . Phorate was detected in approximately 5% of Lone Creek, Colorado stream water samples receiving irrigation return flows between April 1993-April 1994, with a maximum concn of 0.6 ug/l(1). In Kansas, 1973, phorate was detected in tailwater samples from tailwater pits, used to collect irrigation runoff, at a mean concn of 1.6 ppb and 1.8 ppb, for pits serving sorghum fields and cornfields, respectively(2). In tailwater samples from tailwater pits in Kansas in 1974, phorate was detected at a mean concn of 0.1 ppb for pits serving both corn fields and sorghum fields(2). [QR] [REF-81]

11-4 SEDIMENT/SOIL CONCENTRATIONS: 

  . SOIL: Phorate was detected in soil samples from 3 agrichemical facilities in Illinois at a mean concentration of 267 ug/kg(1). Phorate was detected in soil samples from the bottom of tailwater pits in Kansas in 1973, at a mean concentration of 2.3 ppb and 2.1 ppb, for pits serving sorghum fields and corn fields, respectively(2). Phorate was detected in tailwater pit bottom soil samples serving cornfields in Kansas in 1974, at a mean concentration of 9.6 ppb(2). Phorate was detected in cropland soil samples in 1972 (minimum concentration, ppm dry weight)in Alabama(0.04), Georgia(0.02), Illinois(0.40), Louisiana(0.04), Mississippi(0.03), North(0.01) and South Carolina(0.04)(3). In 1971, phorate was detected in cropland soil in Illinois at a concentration of 0.08 ppm dry weight(4). [QR] [REF-82]

11-5 ATMOSPHERIC CONCENTRATIONS: 

  . SOURCE DOMINATED: Phorate was detected in 5 out of 60 air samples taken within 800 meters of two pesticide formulation plants in Arkansas in 1971, at a mean concn of 1.2 ng/cu m(1). In air samples taken within 275 meters of a pesticide formulation plant in Tennessee in 1971, phorate was detected in 16 out of 56 samples, with a mean concn of 3.1 ng/cu-m(1). The concn of phorate was 0.6 ng/cu-m and 0.2 ng/cu-m, at a pesticide formulation plant and storage shed, respectively, in South Florida in 1974(1). URBAN/SUBURBAN: Phorate was detected in ambient air (max. concn, ng/cu-m) in Augusta, Maine (2.3), New Mexico (108.7), and Portland, Oregon (14.5) in 1971(2). [QR] [REF-83]

11-6 FOOD SURVEY VALUES: 

  . The FDA detected phorate residues in raw agricultural commodities between 1978-1982, 1983-1986, in 1992 and 1994(1-4). Phorate was detected in fresh potatoes, 0.05 ppm and fresh broccoli, 0.10-0.50 ppm from April 1989-December 1991(5) and from January 1992-March 1994(6). Phorate was qualitatively detected in Mexican rice and tomatoes(7). [QR] [REF-84]

11-7 PLANT CONCENTRATIONS: 

  . Carrots were grown in muck soil and treated with phorate. Residues were mostly in the peel and top 3 cm of the carrot. [REF-85, p.446]

  . Residue levels of phorate and its insecticidally active metabolites were established in cotton plants after application of their granular formulations to the field crop at recommended doses. Approximately one-third of the amount applied was present in the plant by the end of the sixth week. This implies that the insecticides are capable of providing protection to cotton against pests for approximately two months. [REF-86]

  . Soil treated with 2.24 kg/ha phorate resulted in excessively high levels in spinach after 5.5 months(1). The BCF for phorate in vegetation is 0.020(2). A phorate concentration of 0.083 ppm was detected in hulled rice following its application to rice soil in two split doses at a level of 1.25 kg AI/ha(3). [QR] [REF-87]

***12                     HUMAN ENVIRONMENTAL EXPOSURE *** 

12-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . EPA ACCIDENT FILES CONTAIN REPORTS OF 21 EPISODES OF POISONING INVOLVING PHORATE FOR PERIOD 1971-1973. ELEVEN CLASSIFIED AS AGRICULTURAL, SIX AS INDUST, & FOUR ... OTHER CAUSES. ... NO FATALITIES FROM PHORATE POISONING. ... NO CONTROLLED STUDIES OF PHORATE IN HUMANS FROM WHICH NO-ADVERSE-EFFECT DOSAGES COULD BE DERIVED. [REF-18, p.616]

  . ... Manufacture, formulation and application of /phorate/. [REF-52, p.713]

  . Occupational exposure to phorate may occur through inhalation of dusts or aerosols and dermal contact with this pesticide during its application to soil or at workplaces where it is produced. Limited monitoring data suggest the general population may be exposed to phorate via ingestion of contaminated food. (SRC) [QR]

  . OCCUPATIONAL EXPOSURES: Thimet was detected in a Midwestern farmer's cotton coveralls, worn from 1985-1987 during pesticide applications, with concns ranging from 0.1 to 0.4 ng/sq cm(1). Phorate was detected on the hands of farmers children at a level of 15 ng, following application of the pesticide in the fields(2). [QR] [REF-88]

                        13 *** STANDARDS AND REGULATIONS *** 
13-1 ACCEPTABLE DAILY INTAKES: 

  . FAO/WHO ADI: 0.0002 mg/kg [QR] [REF-89]

13-2 ALLOWABLE TOLERANCES: 

  . Tolerances are established for combined residues of the insecticide phorate (O,O-diethyl S[(ethylthio)methyl]phosphorodithioate) and its cholinesterase-inhibiting metabolites in or on raw agricultural commodities as follows: 3 ppm in or on sugar beet tops; 1.5 ppm in or on wheat (green fodder); 1 ppm in or on alfalfa hay; 0.5 ppm in or on alfalfa (fresh), bean vines, Bermuda grass straw, corn forage, hops, and potatoes; 0.3 ppm in or on peanut vines or hay and sugar beet roots; 0.1 ppm in or on barley grain, barley straw, beans, corn grain, sweet corn (kernels plus cob with husk removed), lettuce, peanuts, rice, sorghum grain, sorghum fodder, soybeans, sugarcane, and tomatoes; 0.05 ppm in or on cottonseed, wheat grain and wheat straw; 0.02 ppm (negligible residue) in milk; 0.05 ppm (negligible residues) in meat, fat, and meat byproducts of cattle, goats, hogs, horses, poultry, and sheep and in eggs. [REF-90]

  . A tolerance of 1 ppm is established for residues of the insecticide phorate (O,O-diethyl S-(ethylthiomethyl) phosphorodithioate) in or on dried sugarbeet pulp for cattle feed when present therein as a result of application of the insecticide to the growing agricultural crop. [REF-91]

13-3 OSHA STANDARDS: 

  . Vacated 1989 OSHA PEL TWA 0.05 mg/cu m; STEL 0.2 mg/cu m, skin designation, is still enforced in some states. [QR] [REF-16, p.369]

13-4 NIOSH RECOMMENDATIONS: 

  . Recommended Exposure Limit: 10 Hr Time-Weighted Avg: 0.05 mg/cu m. [QR] [REF-16, p.252]

  . Recommended Exposure Limit: 15 Min Short-Term Exposure Limit: 0.2 mg/cu m, skin. [QR] [REF-16, p.252]

13-5 THRESHOLD LIMIT VALUES: 

  . 8 hr Time Weighted Avg (TWA) 0.05 mg/cu m, skin; 15 min Short Term Exposure Limit (STEL) 0.2 mg/cu m, skin [QR] [REF-92, p.56]

  . Biological Exposure Index (BEI) adoption (1989 edition): Determinant: Cholinesterase activity in red cells; Sampling Time: Discretionary; BEI: 70% of individual's baseline. The determinant is usually present in a significant amt in biological specimens collected from subjects who have not been occupationally exposed. Such background levels are incl in the BEI value. The determinant is nonspecific, since it is observed after exposure to some other chemicals. These nonspecific tests are preferred because they are easy to use and usually offer a better correlation with exposure than specific tests. In such instances, a BEI for a specific, less quantitative biological determinant is recommended as a confirmatory test. The biological determinant is an indicator of exposure to the chemical, but the quantitative interpretation of the measurement is ambiguous (semiquantitative). These biological determinants should be used as a screening test if a quantitative test is not practical or as a confirmatory test if the quantitative test is not specific and the origin of the determinant is in question. /Organophosphorus cholinesterase inhibitors/ [QR] [REF-92, p.102]

13-6 STATE DRINKING WATER GUIDELINES: 

  . (FL) FLORIDA 1.4 ug/l [REF-93]

  . (ME) MAINE 0.2 ug/l [REF-93]

13-7 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-94]

  . 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-95, 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-96, p.6193-5]

13-8 CERCLA REPORTABLE QUANTITIES: 

  . Persons in charge of vessels or facilities are required to notify the National Response Center (NRC) immediately, when there is a release of this designated hazardous substance, in an amount equal to or greater than its reportable quantity of 10 lb or 4.54 kg. The toll free number of the NRC is (800) 424-8802; In the Washington D.C. metropolitan area (202) 426-2675. The rule for determining when notification is required is stated in 40 CFR 302.4 (section IV. D.3.b). [REF-97]

  . 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. Phorate is an extremely hazardous substance (EHS) subject to reporting requirements when stored in amounts in excess of its threshold planning quantity (TPQ) of 10 lbs. [QR] [REF-98]

13-9 RCRA REQUIREMENTS: 

  . P094; As stipulated in 40 CFR 261.33, when phorate, as a commercial chemical product or manufacturing chemical intermediate or an off-specification commercial chemical product or a manufacturing chemical intermediate, becomes a waste, it must be managed according to federal and/or state hazardous waste regulations. Also defined as a hazardous waste is any container or inner liner used to hold this waste or any residue, contaminated soil, water, or other debris resulting from the cleanup of a spill, into water or on dry land, of this waste. Generators of small quantities of this waste may qualify for partial exclusion from hazardous waste regulations (40 CFR 261.5(e)). [REF-99]

13-10 FIFRA REQUIREMENTS: 

  . Classified for restricted use, limited to use by or under the direct supervision of a certified applicator. Formulation: Liquid formulations 65% and greater. Use Pattern. All uses. Classification: Restricted. Criteria influencing restrictions: Acute dermal toxicity, residue effects on avian species (applies to foliar applications only), and residue effects on mammalian species (applies to foliar applications only). [REF-100]

  . Tolerances are established for combined residues of the insecticide phorate (O,O-diethyl S[(ethylthio)methyl]phosphorodithioate) and its cholinesterase-inhibiting metabolites in or on the following raw agricultural commodities: sugar beet tops; wheat (green fodder); alfalfa hay; alfalfa (frsh), been vines, Bermuda grass straw, corn forage, hops, and potatoes; peanut vines or hay and sugar beet roots; barley grain, barley straw, beans, corn grain, sweet corn (kernels plus cob with husk removed), lettuce, peanuts, rice, sorghum grain, sorghum fodder, soybeans, sugarcane, and tomatoes; cottonseed, wheat grain and wheat straw; (negligible residue) in milk; meat, fat, and meat byproducts of cattle, goats, hogs, horses, poultry, and sheep and in eggs. [REF-90]

  . A tolerance is established for residues of the insecticide phorate (O,O-diethyl S-(ethylthiomethyl) phosphorodithioate) in or on dried sugarbeet pulp for cattle feed when present therein as a result of application of the insecticide to the growing agricultural crop. [REF-91]

  . As the federal pesticide law FIFRA directs, EPA is conducting a comprehensive review of older pesticides to consider their health and environmental effects and make decisions about their future use. Under this pesticide reregistration program, EPA examines health and safety data for pesticide active ingredients initially registered before November 1, 1984, and determines whether they are eligible for reregistration. In addition, all pesticides must meet the new safety standard of the Food Quality Protection Act of 1996. Phorate is found on List A, which contains most food use pesticides and consists of the 194 chemical cases (or 350 individual active ingredients) for which EPA issued registration standards prior to FIFRA, as amended in 1988. Case No: 0103; Pesticide type: Insecticide; Registration Standard Date: 08/01/84; Case Status: OPP is reviewing data from the pesticide's producers regarding its human health and/or environmental effects, or OPP is determining the pesticide's eligibility for reregistration and developing the Reregistration Eligibility Decision (RED) document.; Active ingredient (AI): Phorate; Data Call-in (DCI) Date(s): 10/14/92, 10/13/95; AI Status: The producers of the pesticide has made commitments to conduct the studies and pay the fees required for reregistration, and are meeting those commitments in a timely manner. [QR] [REF-101, p.142]

 *** 14                    MONITORING AND ANALYSIS METHODS *** 

14-1 ANALYTIC LABORATORY METHODS:

  . DETERMINATION OF OXIDATIVE METABOLITES OF PHORATE IN SOIL BY EMISSION SPECTROSCOPIC GAS CHROMATOGRAPHY. [REF-102, p.378]

  . Recent advances in mixed-phase GC are developed and applied to the determination of phorate and its metabolites. Phases which were taken into account are OV-101, OV-17, OV-225, and Apolar-5CP. [REF-103]

  . GLC methods were developed for the determination of residues in asparagus tissue and soil for phorate and its sulfoxide and sulfone. Detection was accomplished using an alkali FID and a GC column. [REF-104]

  . Automated capillary GC analysis of phorate residues in food is described. [REF-105]

  . Phorate in pesticide formulations is done by IR spectrophotometry from 7.9-8.6 um, using reference and standard solutions. Calculation is based on the position of the absorption peak. [REF-106, p.14/135 6.500]

  . EPA Method 622: A GC for the analysis of phorate in municipal and industrial discharges, with flame photometric detection, and helium as the carrier gas at a flow rate of 30 ml/min. A sample injection volume of 1 to 5 ul is suggested, the column injection temperature is set initially at 150 deg C and held there for one minute. It is programmed at a rate of 25 deg C/min until a final temperature of 220 deg C is reached. This method has a detection limit of 0.15 ug/l and an average recovery of 62.7%, with an 8.9% standard deviation. [REF-107]

  . Product analysis is by IR spectrometry. Residues of phorate and its oxidation products may be determined by GLC. [REF-6, p.662]

  . EPA Method 8270. Capillary Column GC/MS. This method is used for the determination of semivolatile organic compounds in extracts prepared from all types of solid waste matrices, soils, and groundwater. This method is applicable to quantify most acidic, basic, and neutral organic compounds that are soluble in methylene chloride and are capable of being eluted without derivatization as sharp peaks from a capillary column (DB-5 or equivalent). The Practical Quantitation Limit for phorate is 10 ug/l in ground water and is not determined in low soil/sediment. The precision and a method accuracy were found to be directly related to the concentration of the analyte and essentially independent of the sample matrix. [REF-108]

  . EPA Method 8140. GC for the determination of various organophosphorus pesticides in solid waste including phorate. Prior to analysis, appropriate sample extraction techniques must be used. ... Organic liquids may be analyzed by direct injection. Detection is achieved with flame photometer or thermionic detector. For phorate the method has a detection limit of 0.15 ug/l. Using spiked wastewater samples in the range 4.9 to 47 ug/l, single operator accuracy and precision of 17 analysis resulted in an average recovery of 62.7%, and a standard deviation of 8.9%. [REF-108]

  . EPA Method 1618. Combined method using wide bore capillary column GC with selective ECD for the determination of organo-halide pesticides and PCBs, organo-phosphorus pesticides , and phenoxy-acid herbicides. Under the prescribed conditions for phorate, the method has a detection limit of 10.00 ng/l as defined by EPA. [REF-109, p.119]

  . EPA Method 622.GC with nitrogen phosphorus detector for the determination of organophosphorus pesticides including phorate in industrial and municipal wastewater. Under the prescribed conditions for phorate, the method has a detection limit of 0.15 ug/l as defined by EPA. [REF-109, p.119]

  . EPA Method 8141. GC for the determination of various organophosphorus compounds in solid waste including phorate. Prior to analysis, appropriate sample extraction techniques must be used. ... Organic liquids may be analyzed by direct injection. Detection is achieved with flame photometer or nitrogen-phosphorus detector. For phorate the method has a detection limit of 2.00 ug/kg in solids and 0.04 ug/l in water as defined by EPA. [REF-109, p.119]

14-2 CLINICAL LABORATORY METHODS:

  . ESTIMATION OF CHOLINESTERASE ACTIVITY OF ORGANOPHOSPHORUS INSECTICIDES IN HUMAN RED BLOOD CELLS AND PLASMA BY INCUBATION WITH KNOWN EXCESS OF CHOLINESTERASE & ADDN OF KNOWN EXCESS OF ACETYLCHOLINE. ACETIC ACID PRODUCED DETERMINED FROM CHANGE IN PH (PH METER). /ORGANOPHOSPHORUS INSECTICIDES/ [REF-110, p.2249]

***15                  MANUFACTURING AND USE INFORMATION *** 

15-1 METHODS OF MANUFACTURING: 

  . [SRI] REACTION OF O,O-DIETHYL PHOSPHORODITHIOIC ACID WITH FORMALDEHYDE FOLLOWED BY ADDITION OF ETHYL MERCAPTAN 

15-2 FORMULATIONS/PREPARATIONS: 

  . THIMET LD-87- EC CONTAINING 8.7 LB/US GAL; THIMET LC-8- EC CONTAINING 8 LB/US GAL; THIMET 600- EC CONTAINING 6 LB/US GAL; THIMET 44-D- CARBON POWDER CONTAINING 44% PHORATE; THIMET 44-D2- CARBON POWDER CONTAINING 44% PHORATE & 2% METHYL CELLULOSE; GRANULAR- 2 1/2, 5, 10, 15% AI. [REF-32, p.453]

  . Technical phorate ... >90% pure ... [QR] [REF-111, p.797]

  . Thimet 15-G Soil Systemic Insecticide; 15% phorate, 85% inert ingredients (largely clay carrier) [REF-112, p.V-653]

  . Agrimet and Geomet /formulations produced by American Cyanamid Co/ [REF-113, p.C-184]

  . Thimenox /formulation produced by Crystal Chemical Inter-America/ [REF-113, p.C-184]

  . Emulsifiable concentrate. [REF-13]

  . PHORATE 10G 

  . THIMET 10G 

  . THIMET G 

  . VEGFRU 

  . VERGFRU FORATOX 

  . VUAGT 182 

  . Phorate is available as a 20-25% emulsifiable concentrate and a 5, 10, and 15% granules. [REF-7, p.1056]

15-3 MANUFACTURERS: 

  . American Cyanamid Company, Hq, One Cyanamid Plaza, Wayne, NJ 07470, (201) 831-2000; Agricultural Division Po Box 817, Rt 168 and J.J. Spur, Hannibal, Mo 63401; Production site: Hannibal, MO 63401 [QR] [REF-114, p.792]

15-4 OTHER MANUFACTURING INFORMATION: 

  . ... WORKED INTO SOIL AROUND VARIETY OF ORNAMENTALS--EG, ROSE APHIDS, VARIOUS LEAF MINERS, BORERS, ETC; CONTROLLED FOR EXTENDED PERIODS FOLLOWING SINGLE SOIL APPLICATION. [REF-115, p.306]

  . TOLERANCE TO ORGANOPHOSPHORUS CMPD ... PHORATE ... INCR IN /SOIL-INHABITING/ DIABROTICA VIRGIFERA BY 60% IN PERIOD FROM 1963 TO 1967 ... . [REF-102, p.465]

  . Application rates (lb active ingredient): Ornamentals: 8-20 lb/acre (10% granular product); agricultural food/feed crops: 1-3 lb/acre (10-20% granular product), except sugarcane, which is 4 lb/acre, and potato, which is 3.6 lb/acre. the emulsifiable concentrates are applied at 1 lb/acre (6 lb/gal emulsifiable concentrate) for bermuda grass, and at 2-2.18 lb/150 lb seed (8-8.7 lb/gal emulsifiable concentrate for treatment of cottonseed. [REF-13]

  . Cholinesterase inhibitor [REF-2, p.A323/Aug 87]

15-5 MAJOR USES: 

  . Application sites: Non-domestic terrestrial and aquatic food/feed crops, and greenhouse commercial nursery stock (both outdoor and greenhouse). [REF-13]

  . ... /PHORATE IS/ USED TO PROTECT PRIMARILY BRASSICAS, COFFEE, COTTON, FIELD AND ROOT CROPS, FROM SUCKING & BITING INSECTS, MITES & CERTAIN NEMATODES. ALSO USED IN MAIZE AND SUGAR BEET AGAINST SOIL-DWELLING PESTS. [REF-116, p.435]

  . Phorate ... is a systemic and contact insecticide and acaricide. It is used primarily to protect crops, especially root and feed crops, cotton, brassicas, and coffee from sucking and biting insects, mites, and certain nematodes Phorate is also used as a soil insecticide on corn and sugar beets. [REF-7, p.1056]

  . A food additive permitted in the feed and drinking water of animals and/or for the treatment of food-producing animals. [REF-4, p.2208]

  . /Insecticide/ in beetroot, ... fodder beet, carrots, field beans, broad beans, celery, ... potatoes, tomatoes, hops, ... sunflowers, ... lucerne, ... rice, groundnuts, and some ornamentals. [REF-2, p.A323/Aug 87]

  . Wide range of insects on a variety of crops: alfalfa, barley, beans, corn, cotton, peanuts, potatoes, sorghum, sugar beets, soybeans, sugarcane, and wheat. [REF-1, p.C-260]

15-6 CONSUMPTION PATTERNS:

    [SRI] 64% FOR CORN; 13% FOR FIELD CROPS; 13% FOR GRAINS; 10% FOR OTHER CROPS (1971) 

    Applied to barley, 4.4%; corn, 8.9%; cotton, 47.6%; sorghum, 3%; sugarbeets, 13.1%; wheat, 22.7%; remainder is used on alfalfa, beans, ornamentals, structures (1984) /California use/ [REF-117, p.82]

    IN 1971, 4.2 MILLION POUNDS OF PHORATE ... USED IN UNITED STATES ... REPRESENTED2% OF TOTAL INSECTICIDE USED THAT YEAR. USE ... GROWING STEADILY, WITH INDICATIONS ... /OF/ FURTHER INCR ... . [REF-18, p.613]

    [SRI] (1974) 3.50X10+9 GRAMS (CONSUMPTION) 

    (1984) 5.90X10+8 g /California use/ [REF-117, p.83]

15-7 U.S. PRODUCTION:

    [SRI] (1972) 3.6X10+9 GRAMS 

***16                        CHEMICAL AND PHYSICAL PROPERTIES ***

16-1 MOLECULAR WEIGHT             : 260.38 [QR] [REF-10, p.1261]

16-2 MELTING POINT                : -42.9 DEG C [REF-32, p.453]

16-3 BOILING POINT                : 125-127 DEG C @ 2 MM HG [QR] [REF-10, p.1262]

16-4 DENSITY/SPECIFIC GRAVITY     : 1.156 @ 25 DEG C/4 DEG C [QR] [REF-10, p.1262]

16-5 VAPOR PRESSURE               : 6.38X10-4 mm Hg at 25 deg C [QR] [REF-111, p.797]

16-6 OCTANOL/WATER PARTITION COEFFICIENT:

                               Log Kow = 3.92 [QR] [REF-111, p.797]

16-7 SOLUBILITIES: 

  . 50 PPM IN WATER; MISCIBLE WITH XYLENE, CARBON TETRACHLORIDE, DIOXANE, METHYL CELLOSOLVE, DIBUTYL PHTHALATE, VEGETABLE OILS [QR] [REF-10, p.1262]

  . SOL IN ETHANOL, ETHER, & AROMATIC HYDROCARBONS; VERY SOL IN ALIPHATIC HYDROCARBONS [REF-19, p.528]

  . 99% pure phorate: 17.9 +/- 2.2 (mean + or - standard deviation) mg/l water at 20 deg C [REF-118]

  . Miscible with ... ketones ... and chlorinated hydrocarbons [REF-2, p.A323/Aug 87]

  . Sol in acetone; miscible in esters [REF-1, p.C-260]

  . Miscible with alcohols, ketones, ethers, esters, aromatic, aliphatic, and chlorinated hydrocarbons, dioxane, vegetable oils, and other organic solvents. [QR] [REF-111, p.797]

  . In water 50 mg/l at 25 deg C. [QR] [REF-111, p.797]

  . In water 50 mg/l at room temperature. [QR] [REF-119]

16-8 SPECTRAL PROPERTIES: 

  . INDEX OF REFRACTION: 1.5329 @ 25 DEG C/D [QR] [REF-10, p.1262]

16-9 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . HYDROLYZED IN PRESENCE OF WATER & ALKALI [QR] [REF-10, p.1262]

  . DENSITY: 1.167 @ 25 DEG C /TECHNICAL PHORATE/ [QR] [REF-111, p.797]

  . Vapor Pressure: 85 mPa at 25 deg C /Technical phorate/ [QR] [REF-111, p.797]

  . Hydrolysis occurs at rates dependent upon the temperature and pH, at 2 > pH > 9. [QR] [REF-111, p.797]

  . Colorless liquid; mp: below-15 deg C; bp: 118-120 deg C at 0.8 mm Hg; index of refraction: 1.5349 at 25 deg C/D /Technical phorate, >90%/ [REF-2, p.A323/Aug 87]

  . Decomposes in damp conditions and in alkaline media. [REF-2, p.A323/Aug 87]

  . 8.4X10-4 MM HG @ 20 DEG C [QR] [REF-3, p.1164]

  . Stability to hydrolysis optimum at pH 5-7, half-life 3.2 days (pH 7), 3.9 days (pH 9). [QR] [REF-111, p.797]

  . Degraded by light in aqueous solutions, half-life 1.1 days. [QR] [REF-111, p.797]
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