
***1                                  SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : METHOMYL
1-2 CAS REGISTRY NUMBER          : 16752-77-5
1-3 SYNONYMS:

    ACETIMIDOTHIOIC ACID, METHYL-, N-(METHYLCARBAMOYL) ESTER ; DUPONT 1179 ; DU PONT INSECTICIDE 1179 ; Ent 27,341 ; ETHANIMIDOTHIOIC ACID, N-(((METHYLAMINO)CARBONYL)OXY)-, METHYL ESTER ; INSECTICIDE 1,179 ; LANNATE ; Lanox 90 [REF-1, p.C-153]; Lanox 216 [REF-1, p.C-153]; MESOMILE ; N-(((METHYLAMINO)CARBONYL)OXY)ETHANIMIDOTHIOIC ACID METHYL ESTER ; N-((METHYLCARBAMOYL)OXY)THIOACETIMIDIC ACID METHYL ESTER ; METHYL N-((METHYLAMINO)CARBONYL)OXY)ETHANIMIDO)THIOATE ; METHYL N-((METHYLCARBAMOYL)OXY)THIOACETIMIDATE ; S-METHYL N-(METHYLCARBAMOYLOXY)THIOACETIMIDATE ; METHYL O-(METHYLCARBAMOYL)THIOLACETOHYDROXAMATE ; METHYL O-(METHYLCARBAMYL)THIOLACETOHYDROXAMATE ; 1-(METHYLTHIO)ACETALDEHYDE O-METHYLCARBAMOYLOXIME [REF-2, p.343]; 2-Methylthio-acetaldehyd-O-(methylcarbamoyl)-oxim (German) ; 1-(METHYLTHIO)ETHYLIDENEAMINO METHYLCARBAMATE [REF-2, p.343]; 2-Methylthio-propionaldehyd-O-(methylcarbamoyl)oxim (German) ; Metomil (Italian) ; SD 14999 ; 3-THIABUTAN-2-ONE, O-(METHYLCARBAMOYL)OXIME ; WL 18236 

1-4 MOLECULAR FORMULA            : C5-H10-N2-O2-S [REF-3, p.859]

1-5 SHIPPING NUMBER/NAME:

    IMO 6.1; Carbamate pesticides, solid, toxic, nos; carbamate pesticides, liquid, toxic, flammable, nos, flashpoint between 23 deg C and 61 deg C; carbamate pesticides, liquid, toxic, nos; carbamate pesticides, liquid, nos
    IMO 3.2; Carbamate pesticides, liquid, flammable, toxic, nos, flashpoint less than 23 deg C
    UN 2757; Carbamate pesticides, solid, toxic, nos; carbamate pesticides, liquid, nos
    UN 2758; Carbamate pesticides, liquid, flammable, toxic, nos, flashpoint less than 23 deg C
    UN 2991; Carbamate pesticides, liquid, toxic, flammable, nso, flashpoint between 23 deg C and 61 deg C
    UN 2992; Carbamate pesticides, liquid, toxic, nos
1-6 STCC NUMBER/NAME:

    49 105 28; Carbamate pesticide (compounds and preparations), liquid (flammable liquid)

    49 216 25; Carbamate pesticide (compounds and preparations), liquid (poison B) (insecticides, agricultural, nos, liquid)

    49 216 27; Carbamate pesticide (compounds and preparations), solid (poison B) (insecticides, agricultural, nec, other than liquid)

    49 105 27; Carbamate pesticide (compounds and preparations), liquid (flammable liquid)

    49 216 24; Carbamate pesticide (compounds and preparations), liquid (poison B) (insecticides, nec, other than agricultural)

    49 216 26; Carbamate pesticide (compounds and preparations), solid (poison b) (insecticides, nec, other than agricultural)

*** 2                          DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    COLORLESS CRYSTALLINE SOLID [REF-4, p.550]

    WHITE CRYSTALLINE SOLID [REF-5, p.C-191]

    White, crystalline solid. [QR] [REF-6, p.194]

2-2 ODOR:

    SLIGHTLY SULFUROUS [REF-5, p.C-191]

    Slight, sulfur-like odor. [QR] [REF-6, p.194]

***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. /Carbamate pesticide, liquid, flammable, poisonous; Carbamate pesticide, liquid, flammable, toxic; Carbamate pesticide, liquid, poisonous, flammable; Carbamate pesticide, liquid, toxic, flammable/ [QR] [REF-7, 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. /Carbamate pesticide, liquid, flammable, poisonous; Carbamate pesticide, liquid, flammable, toxic; Carbamate pesticide, liquid, poisonous, flammable; Carbamate pesticide, liquid, toxic, flammable/ [QR] [REF-7, 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. /Carbamate pesticide, liquid, flammable, poisonous; Carbamate pesticide, liquid, flammable, toxic; Carbamate pesticide, liquid, poisonous, flammable; Carbamate pesticide, liquid, toxic, flammable/ [QR] [REF-7, 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. /Carbamate pesticide, liquid, flammable, poisonous; Carbamate pesticide, liquid, flammable, toxic; Carbamate pesticide, liquid, poisonous, flammable; Carbamate pesticide, liquid, toxic, flammable/ [QR] [REF-7, 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. /Carbamate pesticide, liquid, flammable, poisonous; Carbamate pesticide, liquid, flammable, toxic; Carbamate pesticide, liquid, poisonous, flammable; Carbamate pesticide, liquid, toxic, flammable/ [QR] [REF-7, 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. /Carbamate pesticide, liquid, flammable, poisonous; Carbamate pesticide, liquid, flammable, toxic; Carbamate pesticide, liquid, poisonous, flammable; Carbamate pesticide, liquid, toxic, flammable/ [QR] [REF-7, 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. /Carbamate pesticide, liquid, flammable, poisonous; Carbamate pesticide, liquid, flammable, toxic; Carbamate pesticide, liquid, poisonous, flammable; Carbamate pesticide, liquid, toxic, flammable/ [QR] [REF-7, 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. /Carbamate pesticide, liquid, flammable, poisonous; Carbamate pesticide, liquid, flammable, toxic; Carbamate pesticide, liquid, poisonous, flammable; Carbamate pesticide, liquid, toxic, flammable/ [QR] [REF-7, p.G-131]

  . Health: Highly toxic, may be fatal if inhaled, swallowed or absorbed through skin. 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. /Carbamate pesticide, liquid, poisonous; Carbamate pesticide, liquid, toxic; Carbamate pesticide, solid, poisonous; Carbamate pesticide, solid, toxic/ [QR] [REF-7, p.G-151]

  . Fire or explosion: Non-combustible, substance itself does not burn but may decompose upon heating to produce corrosive and/or toxic fumes. Containers may explode when heated. Runoff may pollute waterways. /Carbamate pesticide, liquid, poisonous; Carbamate pesticide, liquid, toxic; Carbamate pesticide, solid, poisonous; Carbamate pesticide, solid, toxic/ [QR] [REF-7, p.G-151]

  . Public safety: CALL Emergency Response Telephone Number on Shipping Paper. 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. /Carbamate pesticide, liquid, poisonous; Carbamate pesticide, liquid, toxic; Carbamate pesticide, solid, poisonous; Carbamate pesticide, solid, toxic/ [QR] [REF-7, p.G-151]

  . 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. /Carbamate pesticide, liquid, poisonous; Carbamate pesticide, liquid, toxic; Carbamate pesticide, solid, poisonous; Carbamate pesticide, solid, toxic/ [QR] [REF-7, p.G-151]

  . 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. /Carbamate pesticide, liquid, poisonous; Carbamate pesticide, liquid, toxic; Carbamate pesticide, solid, poisonous; Carbamate pesticide, solid, toxic/ [QR] [REF-7, p.G-151]

  . 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. /Carbamate pesticide, liquid, poisonous; Carbamate pesticide, liquid, toxic; Carbamate pesticide, solid, poisonous; Carbamate pesticide, solid, toxic/ [QR] [REF-7, p.G-151]

  . 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. /Carbamate pesticide, liquid, poisonous; Carbamate pesticide, liquid, toxic; Carbamate pesticide, solid, poisonous; Carbamate pesticide, solid, toxic/ [QR] [REF-7, p.G-151]

  . 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. /Carbamate pesticide, liquid, poisonous; Carbamate pesticide, liquid, toxic; Carbamate pesticide, solid, poisonous; Carbamate pesticide, solid, toxic/ [QR] [REF-7, p.G-151]

***4                                         FIRE AND REACTIVITY *** 

4-1 FIRE POTENTIAL: 

  . Liquid formulations flammable. [REF-5, p.C-191]

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, dry chemical or carbon dioxide. /Carbamate pesticide, liquid, nos, (compounds and preparations) (agricultural insecticides, nec, liquid); Carbamate pesticide, liquid, nos (compounds and preparations) (agricultural insecticides, nec, liquid); Carbamate pesticide, liquid, nos (compounds and preparations) (insecticides, other than agricultural, nec/ [REF-8, p.133]

  . Do not extinguish fire unless flow can be stopped. Use water in flooding quantities as fog. Cool all affected containers with flooding quantities of water. Apply water from as far a distance as possible. Solid streams of water may be ineffective. Use foam, dry chemical, or carbon dioxide. /Carbamate pesticide, liquid nos (compounds and preparations) (insecticides, other than agricultural, nec)/ [REF-8, p.133]

  . Extinguish fire using agent suitable for type of surrounding fire. (Material itself does not burn or burns with difficulty.) Use water in flooding quantities as fog. Use "alcohol" foam, dry chemical or carbon dioxide. /Carbamate pesticide, solid, nos (compounds and preparations) (insecticides, other than agricultural, nec)/ [REF-8, p.134]

  . Extinguish fire using agent suitable for type of surrounding fire. (Material itself does not burn or burns with difficulty.) Use water in flooding quantities as fog. Use foam, dry chemical, or carbon dioxide. /Carbamate pesticide, solid, nos (compounds and preparations) (agricultural insecticides, nec, other than liquid)/ [REF-8, p.134]

4-3 REACTIVITIES AND INCOMPATIBILITIES: 

  . Strong bases. [QR] [REF-9, p.194]

***5                        PROTECTIVE EQUIPMENT AND CONTROLS *** 

5-1 PROTECTIVE EQUIPMENT AND CLOTHING:

  . Wear protective clothing, goggles, and a mask or respirator suitable for protection against methomyl vapors or dusts. [REF-5, p.C-191]

  . Wear positive pressure self-contained breathing apparatus. ... Wear appropriate chemical protective clothing. /Carbamate pesticide, liquid, nos (compounds and preparations) (agricultural insecticides, nec, liquid)/ [REF-8, p.133]

  . Wear appropriate chemical protective gloves, boots and goggles. ... Wear positive pressure self-contained breathing apparatus when fighting fires involving this material. /Carbamate pesticide, liquid, nos (compounds and preparations) (agricultural insecticides, nec, liquid); carbamate pesticide, liquid, nos (compounds and preparations) (insecticides, other than agricultural, nec)/ [REF-8, p.133]

  . Wear positive pressure self-contained breathing apparatus. ... Wear appropriate chemical protective clothing. /Carbamate pesticide, liquid, nos (compounds and preparations) (insecticides, other than agricultural, nec)/ [REF-8, p.133]

  . Wear appropriate chemical protective gloves, boots and goggles. ... Wear positive pressure self-contained breathing apparatus when fighting fires involving this material. /Carbamate pesticide, solid, not otherwise specified (compounds and preparations) (insecticides, other than agricultural, not elsewhere classified); Carbamate pesticide, solid, not otherwise specified (compounds and preparations) (agricultural insecticides, not elsewhere classified, other than liquid)/ [REF-8, p.134]

  . Wear appropriate personal protective clothing to prevent skin contact. [QR] [REF-9, p.195]

  . Wear appropriate eye protection to prevent eye contact. [QR] [REF-9, p.195]

  . 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-9, p.195]

5-2 OTHER PREVENTATIVE MEASURES:

  . Smoking, eating and drinking before washing should be absolutely prohibited when any pesticide of moderate or higher toxicity is being handled or used. /Pesticides/ [REF-10, p.1619]

  . If material /is/ not involved in fire keep material out of water sources and sewers. Build dikes to contain flow as necessary. /Carbaryl (agricultural insecticides, nec, liquid); Carbaryl (agricultural insecticides, nec, other than liquid); Carbaryl (insecticides, other than agricultural, nec)/ [REF-8, p.134]

  . Keep upwind. ... Avoid breathing vapors or dusts. Wash away any material which may have contacted the body with copious amounts of water or soap and water. /Carbaryl (agricultural insecticides, nec, liquid); Carbaryl (agricultural insecticides, nec, other than liquid); Carbaryl (insecticides, other than agricultural, nec/ [REF-8, p.134]

  . If material /is/ not on fire and not involved in fire keep sparks, flames, and other sources of ignition away. Keep material out of water sources and sewers. Build dikes to contain flow as necessary. Attempt to stop leak if without undue personnel hazard. Use water spray to knock-down vapors. /Carbamate pesticide, liquid, nos (compounds and preparations) (agricultural insecticides, nec, liquid); Carbamate pesticide, liquid, nos (compounds and preparations) (insecticides, other than agricultural, nec)/ [REF-8, p.133]

  . If material /is/ not on fire and not involved in fire keep sparks, flames, and other sources of ignition away. Keep material out of water sources and sewers. Build dikes to contain flow as necessary. Use water spray to knock-down vapors. /Carbamate pesticide, liquid, nos (compounds and preparations) (agricultural insecticides, nec, liquid/ [REF-8, p.133]

  . If material /is/ not on fire and not involved in fire keep sparks, flames, and other sources of ignition away. Keep material out of water sources and sewers. /Carbamate pesticide, solid, nos (compounds and preparations) (insecticides, other than agricultural, nec); Carbamate pesticide, solid, nos (compounds and preparations) (agricultural insecticides, nec, other than liquid)/ [REF-8, p.134]

  . Avoid breathing vapors. Keep upwind. ... Avoid bodily contact with the material. ... Do not handle broken packages unless wearing appropriate personal protective equipment. Wash away any material which may have contacted the body with copious amounts of water or soap and water. /Carbamate pesticide, liquid, nos (compounds and preparations) (agricultural insecticides, nec, liquid); carbamate pesticide, liquid, nos (compounds and preparations) (insecticides, other than agricultural, nec)/ [REF-8, p.133]

  . Avoid breathing dusts, and fumes from burning material. Keep upwind. Avoid bodily contact with the material. ... Do not handle broken packages unless wearing appropriate personal protective equipment. Wash away any material which may have contacted the body with copious amounts of water or soap and water. ... If contact with the material anticipated, wear appropriate chemical protective clothing. /Carbamate pesticide, solid, nos (compounds and preparations) (insecticides, other than agricultural, nec); Carbamate pesticide, solid, nos (compounds and preparations) (agricultural insecticides, nec, other than liquid)/ [REF-8, p.134]

  . The worker should immediately wash the skin when it becomes contaminated. [QR] [REF-9, p.195]

  . Work clothing that becomes wet or significantly contaminated should be removed and replaced. [QR] [REF-9, p.195]

  . Workers whose clothing may have become contaminated should change into uncontaminated clothing before leaving the work premises. [QR] [REF-9, p.195]

  . Contact lenses should not be worn when working with this chemical. [QR] [REF-9, p.195]

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

6-1 STABILITY/SHELF LIFE: 

  . STABLE IN NEUTRAL OR SLIGHTLY ACIDIC SOLN [REF-11, p.637]

  . Aqueous solutions decompose slowly at room temperature, more rapidly on aeration, in sunlight, in alkaline media or at higher temperatures. [REF-4, p.550]

6-2 STORAGE CONDITIONS: 

  . Keep /liq formulations/ away from heat, sparks, & open flame. Do not subject liquid to temperatures below 32 deg F. [REF-5, p.C-191]

6-3 CLEANUP METHODS: 

  . A system for removing pesticides from the wash water produced by pesticide applicators as they clean their equipment has been developed. The first step is the flocculation/coagulation and sedimentation of the pesticide-contaminated wash water. The supernatant from the first step is then passed through activated carbon columns. /Pesticides/ [REF-12]

6-4 DISPOSAL METHODS: 

  . Generators of waste (equal to or greater than 100 kg/mo) containing this contaminant, EPA hazardous waste number P066, must conform with USEPA regulations in storage, transportation, treatment and disposal of waste. [REF-13]

  . Landfill: The aqueous soln is noncorrosive. It is stable as a solid, in aqueous soln under normal conditions but is subject to decomposition in moist soil. [REF-14, p.75]

  . Hydrolysis: Alkaline hydrolysis leads to complete degradation. Carbonate, methylamine, and 5-methyl-n-hydroxylthioacetamidate are nontoxic. Recommendable methods: Incineration, landfill. Peer-review: Dissolve methomyl in water and spray into a furnace with effluent gas scrubbing. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [REF-14, p.75]

  . Potential candidate for disposal by rotary kiln incineration with a temperature range of 820-1600 deg C and a residence time of seconds for liquids and gases, and hours for solids. Also a potential candidate for fluidized bed incineration with a temperature range of 450-980 deg C, with a residence time of seconds for liquids and gases, and longer for solids. [REF-15, p.3-9]

  . 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-16]

  . Group II Containers: Noncombustible 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-16]

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

7-1 NON-HUMAN TOXICITY VALUES:

    LD50 Rat oral 31 mg active ingredient (as 240 g/l liquid)/kg [REF-4, p.550]

    LD50 Rat oral 47 mg active ingredient (as wettable powder)/kg [REF-4, p.550]

    LD50 Rabbit percutaneous 4080 mg ai (as 240 g/l liq)/kg [REF-4, p.550]

    LD50 Rat (male) oral 17 mg active ingredient [REF-4, p.550]

7-2 HUMAN TOXICITY EXCERPTS:

    Three men died after ingesting approx 12 to 15 mg/kg body wt of methomyl accidentally baked in bread. A fourth who, like the others, displayed twitching, spasms, fasciculations, & difficulty in respiratory embarrassment, responded ... to ... treatment. [REF-17, p.II-307]

    A 31 yr old housewife committed suicide with her 3 children by taking Lannate refreshments. Her 9 yr old son survived, while the other children were dead at the scene. Autopsies of the mother and her 6 yr old son revealed pale red froth in the nose and mouth. Petechial hemorrhages in palpebral conjunctiva and myosis were observed. The mucous membrane of the stomach was blackish brown, markedly edematous and congested. The lungs were heavy and congested./Microscopic examination/ revealed edema, congestions, and hemorrhages of various tissues due to acute circulatory failure. The estimated doses ingested were approx 55 mg/kg (2.75 g) to the mother and approx 13 mg/kg (0.26 g) to her son, respectively. [REF-18]

    In a survey of occupationally acquired disease in workers at a pesticide plant, 11% of 102 workers were hospitalized for illness related to chemical exposures; highest hospitalization rates occurred in packaging (27%), production (22%), and maintenance (9%) workers. The most common causes of hospitalization were intoxication by the carbamate pesticide methomyl (1-(methylthio)ethylideneamino methyl carbamate), a reversible cholinesterase inhibitor, and methemoglobinemia following exposure to 3,4-dichloroaniline. On clinical evaluation, 5 (46%) of 11 packaging workers, the group with the highest exposure to methomyl, had experienced blurred vision or pupillary constriction. [REF-19]

    IN VIEW OF ... PAUCITY OF DATA ON MUTAGENICITY, CARCINOGENICITY, & LONG-TERM ORAL TOXICITY OF METHOMYL, ESTIMATES OF EFFECTS OF CHRONIC ORAL EXPOSURE AT LOW LEVELS CANNOT BE MADE ... EFFECTS IN HUMANS HAVE NOT BEEN WELL-DOCUMENTED & EFFORTS SHOULD BE MADE IN THIS DIRECTION. [REF-11, p.643]

    Cholinesterase activity measurements for 542 California agricultural pesticide applicators under medical supervision during the first 9 mo of 1985 were analyzed. Medical records of applicators were used if the subject had been exposed for over 3 hr in a 30 day period to category I and II organophosphate and carbamate pesticides. Employers of all workers with cholinesterase activity depressions that fell to 70% or less of the workers's plasma or RBC baselines were contacted to obtain a list of pesticides handled in the 2 wk interval preceding the greatest reported cholinesterase activity depression. In evaluating pesticide exposure data it was not possible to distinguish listed pesticides primarily or cumulatively responsible for the noted cholinesterase activity depressions from those not responsible for the cholinesterase activity depression, but coincidentally used during the same period. The pesticides associated with plasma or RBC cholinesterase activity depression to 70% of baseline or lower were listed. Methomyl usage in California for 1985 was 966,100 lb. The frequency of methomyl by % of baseline to depress cholinesterase activity was 2 for plasma (< 50% reduction) and 12 and 7 for RBC (< 70% and 60% reductions, respectively). Twenty six workers, 4.8% of the sample, had cholinesterase values at or below the California action limit value for removal from continued exposure to cholinesterase inhibiting pesticides. Eight of these 26 workers, 31.5%, had pesticide related illnesses. [REF-20]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    MUTAGENICITY: MUTATION RESEARCH 87: 17 (1981). SISTER CHROMATID EXCHANGE - IN VITRO CHROMOSOMAL EFFECT STUDIES, NON-HUMAN: QUESTIONABLE. [REF-21]

    30-DAY EMLD /EMPIRICAL MINIMUM LETHAL DOSAGE/ FOR 17- TO 22-WK-OLD MALLARDS ... IS 7.5 MG/KG/DAY FOR BOTH SEXES. THE RESULTING CUMULATIVE TOXICITY INDEX IS 15.9/7.5 = 2.1, INDICATING LITTLE OR NO CUMULATIVE TOXIC ACTION. /SAMPLE PURITY 90%/ [REF-22, p.52]

    SIGNS OF INTOXICATION /IN MALLARDS FROM ACUTE ORAL EXPOSURE/: HIGH CARRIAGE, ATAXIA, DROWSINESS, TACHYPNEA, DYSPNEA, SALIVATION, TENESMUS, DIARRHEA, TREMORS, TETANY, OR WING-BEAT CONVULSIONS. [REF-22, p.52]

    THREE-GENERATION REPRODUCTION STUDY ... IN RATS. MALES & FEMALES WERE FED DIETARY LEVELS OF 50 & 100 PPM FOR 3 MO AFTER WHICH ANIMALS WERE MATED. F1 GENERATION WAS CONTINUED ON THE DIETS FOR 3 MO AFTER WHICH TIME THEY WERE BRED TO PRODUCE THE SECOND GENERATION. THE PROCEDURE WAS REPEATED FOR 3RD GENERATION. EACH GENERATION WAS SUBJECTED TO ... HISTOPATHOLOGICAL EXAM ... NO ADVERSE EFFECTS UPON REPRODUCTION ... @ EITHER FEEDING LEVEL. [REF-11, p.641]

    NEW ZEALAND WHITE RABBITS WERE FED METHOMYL AT DIETARY LEVELS OF 0, 50, & 100 PPM ON DAYS 8 THROUGH 16 OF GESTATION. WHEN FETUSES WERE EXAMINED, THERE WAS NO EVIDENCE OF TERATOGENIC EFFECTS. ALIZARIN-STAINED SKELETONS REVEALED NO ABNORMALITIES IN BONE STRUCTURE. [REF-23, p.59]

    NO ADVERSE EFFECTS WERE NOTED WHEN FIELD-CAGED BOBWHITE QUAIL & ALBINO RABBITS (WITH FOOD & WATER EXPOSED) WERE OVERSPRAYED 6 TIMES (AT 5-DAY INTERVALS) WITH 1 KG ACTIVE INGREDIENT (AS WATER SOL POWDER) IN 280 L OF WATER/HECTARE. RELATIVELY NONTOXIC TO HONEY BEES ONCE THE SPRAY HAS DRIED. [REF-4, p.550]

    THE MUTAGENIC ACTIVITY OF METHOMYL & 4 OTHER METHYL CARBAMATE INSECTICIDES WAS INVESTIGATED USING HISTIDINE AUXOTROPHS (HIS TA98, HIS TA100, HIS TA1535, HIS TA1537 AND HIS TA1538) OF SALMONELLA TYPHIMURIUM LT2 DERIVED BY AMES. THE METHYL CARBAMATE INSECTICIDES DID NOT CAUSE A SIGNIFICANT INCR IN THE NUMBER OF REVERTANT COLONIES IN THE STRAINS USED. THE NITROSO DERIV OF THE TESTED INSECTICIDES ARE POTENT MUTAGENS. PARENT INSECTICIDES ARE NON-MUTAGENIC. [REF-24]

    In a 22 month study of rats exposed to methomyl in nutritionally adequate diet, there was a decreased hemoglobin level at 200 to 400 ppm along with significantly ... higher testicle to body wt ratio in 400 ppm males & histopathological alterations in kidneys of males & females at 400 ppm & in the spleens of females at 200 & 400 ppm. ... A suggested chronic "no-effect" level of 100 ppm for rats /was noted/. [REF-23, p.58]

    TWO OF FOUR MALE DOGS ON DIETARY LEVEL OF 1,000 PPM SHOWED TYPICAL SIGNS OF POISONING, & 2 FEMALES AT THIS LEVEL DIED. DOGS ON DIETARY LEVELS OF 50, 100, 400 PPM FOR 2 YR SHOWED NO CLINICAL EFFECT. NO CHARACTERISTIC SIGNS OF COMPOUND-RELATED EFFECTS WERE NOTED IN APPETITE, ELIMINATION, CHANGE OF BODY WT, OR CLINICAL LAB FINDINGS, EXCEPT THAT MOST DOGS AT 1,000 PPM SHOWED SOME DEGREE OF ANEMIA. TUBULAR CHANGES IN KIDNEYS & HEMATOPOIESIS IN SPLEEN WAS SEEN IN SOME ANIMALS THAT HAD RECEIVED 400 OR 1,000 PPM FOR 2 YR. THOSE THAT RECEIVED 1,000 PPM ALSO SHOWED SLIGHT INCR IN ACTIVITY OF BONE MARROW & MINIMAL TO SLIGHT INCR IN BILE DUCT PROLIFERATION. NO TUMORS WERE FOUND. THE NO-EFFECT LEVEL WAS 100 PPM IN ... DOGS (2.1 MG/KG/DAY). [REF-25, p.455]

    SINGLE (UP TO 800 PPM) ORAL DOSING OF METHOMYL TO RATS CAUSED NO BRAIN CHOLINESTERASE CHANGES & NO ALTERATIONS IN TOTAL LIPIDS, CHOLESTEROL LEVELS, OR LIVER PROTEIN CONTENT. CHRONIC ORAL DOSES OF 100 & 200 PPM TO RATS CAUSED DECREASED CHOLINESTERASE ACTIVITY ONLY IN FEMALES. [REF-26]

    METHOMYL DID NOT INDUCE ANY RECESSIVE LETHALS WHEN TESTED ON DROSOPHILA MELANOGASTER. HOWEVER, IN AMES TEST, METHOMYL DID INDUCE POINT MUTATIONS BY RESTORING HISTIDINE AUXOTROPHS OF SALMONELLA TYPHIMURIUM TO PROTOTROPHY WITHOUT METABOLIC ACTIVATION. [REF-27]

    METHOMYL INDUCED MITOSTATIC EFFECTS IN THE ROOT MERISTEM CELLS OF THE BEAN PLANT (VICIA FABA). PYCNOTIC NUCLEI & PREMATURE CHROMOSOME CONDENSATION WERE OBSERVED. ALL EFFECTS WERE EVIDENT AFTER 120 MIN AT 102 PPM. [REF-28]

    In rabbits treated with methomyl via a stomach tube, 2 of 12 treated animals died 20 and 23 min, respectively, after admin of 40 mg methomyl/kg, and 10 of them survived for longer than 6 hr. The lethal blood concn was estimated to be greater than 1 ug/g. [REF-29]

    Wild mice collected in live-traps from fields sprayed with methomyl at 505 g/ha showed an overall 11.2% inhibition of brain acetylcholinesterase (AchE) activity. [REF-30]

    The LC50 of herbicides and insecticides in aq emulsion were measured for mallards by egg immersion. Methomyl and phosmet were only slightly toxic or not toxic (LC50s of 178 to greater than 500 lb/acre; 199-560 kg/ha). [REF-31]

    The impact of weekly applications of avermectin, cyromazine, and methomyl on leaf miners and an associated complex of six parasite species was evaluated in celery. Avermectin suppressed pest populations but did not adversely affect adult parasite mortality. Cyromazine also reduced leaf miner density. But significant reductions in survival and emergence of immature parasites greatly diminished the potential for biological control by lowering the seasonal percent parasitism. Species composition of the parasite complex was least affected by avermectin and methomyl. [REF-32]

    /Data from acute toxicity studies on fathead minnows exposed to LC50 concn of 99% pure methomyl for 96 hr showed that/ affected fish lost schooling behavior, were hyperactive & swam near the tank surface. They were also overreactive to external stimuli, had incr resp, were darkly colored & lost equilibrium prior to death. [REF-33, p.71]

    The chronic effects of repeated inhalation exposure to methomyl powder on male Wistar-rats were investigated. Rats were exposed to methomyl powder (with a mass median aerodynamic diameter of 4.4 micrometers) for a single 4 hour period, or for 4 hours per day, 5 days per week for 3 months. Average exposure concentrations were 9.9 mg/cu m and 14.8 mg/cu m for the single and repeated treatment protocols, respectively. Histopathological studies showed no evidence of toxicity in the lungs, spleen, kidneys, liver, oral and upper respiratory mucosae, organs of sight, auditory organs or brain, even after repeated exposure to methomyl dust. While exposure to methomyl did reduce plasma cholinesterase activity immediately following dosing, such effects were not cumulative in the chronically treated animals. No evidence was observed for changes in lung lipid concentrations in chronically exposed rats. [REF-34]

    Lannate 20 a carbamate pesticide was evaluated for its mutagenicity in Drosophila melanogaster by the sex-linked recessive lethals and chromsome II-III translocation tests by continuous larval feeding. The 3 sublethal doses of 0.2, 0.4 and 0.6 microliter of Lannate per 100 ml of the food medium induced a significant (p< 0.01) increase in the number of sex-linked recessive lethals over the controls. However, no translocations were observed either in the treated or the control series. [REF-35]

    The effects of the carbamate pesticide Lannate 20 on germ cells were evaluated in mice. Male Swiss albino mice were administered 0, 20, 40, or 60 mg/kg Lannate 20 orally in five divided doses, separated by 24 hr intervals. Selected animals were killed on day 19 or 35 after the last dose. The incidence of abnormal sperm was determined in mice killed on the day 35. Chromosome aberrations in germ cells were determined in mice killed on day 19. The incidence of abnormal sperm as a function of dose was: controls 3.66%; animals given 20 mg/kg, 5.15% ; animals given 40 mg/kg, 7.1%; and mice given 60 mg/kg, 9.47%. Chromosomal aberrations scored as univalents and polyploids were significantly increased by all three doses. Carbamate pesticide Lannate 20 interefers in the differentiation of germ cells at the spermatogonial stage. Carbamate pesticide Lannate 20 is clearly mutagenic in mice. [REF-36]

***8                       METABOLISM AND PHARMACOLOGY *** 

8-1 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    EXPIRED AIR COLLECTED FOLLOWING ADMIN OF /LABELLED/ METHOMYL TO RATS CONTAINED LABELED CO2 & ACETONITRILE. [REF-11, p.638]

    Following soil treatment, it is taken up by roots and translocated /in plants/. [REF-4, p.550]

8-2 METABOLISM/METABOLITES:

    (14)C-METHOMYL ... WAS BIOTRANSFORMED IN RATS INTO (14)CO2 (ABOUT 25%), ACETONITRILE (ABOUT 50%), & UNIDENTIFIED URINARY METABOLITES (ABOUT 25%). ABSENCE IN URINE OF PARENT OXIME & ... SULFOXIDE & SULFONE OF PARENT CMPD WAS CONFIRMED BY COMPARISON STUDIES WITH AUTHENTIC MATERIAL. [REF-37, p.393]

    ... METABOLISM OF METHOMYL IS PRIMARILY BY HYDROLYTIC ROUTE. PRINCIPAL METABOLITES FOUND IN URINE FOLLOWING TREATMENT OF RATS WITH (14)C-LABELED METHOMYL WERE OXIME-O-SULFATE, FREE OXIME, OXIME GLUCURONIDE ... . [REF-11, p.638]

    WHEN YOUNG CABBAGE PLANTS WERE TREATED FOLIARLY ... LESS THAN 3% ... REMAINED 1 WK AFTER TREATMENT. WHEN S-METHYL 1-(14)C-N-(METHYLCARBAMOYLOXY)THIOACETIMIDATE WAS USED OVER 20% OF LABEL /WAS EXPIRED/ (14)CO2 & 1-(14)C-ACETONITRILE. AFTER TOTAL DECOMPOSITION NO S-OXIDE OR S,S-DIOXIDE WAS DETECTED. [REF-38, p.253]

    RADIOLABELED METHOMYL ... APPLIED TO TOBACCO, CORN & CABBAGE. RAPID DEGRADATION OCCURRED TO CO2 & ACETONITRILE WITH METHOMYL HALF-LIFE OF 3-6 DAYS. LABELED LIPIDS, KREBS CYCLE ACIDS, SUGARS & OTHER MATERIALS WERE ALSO PRESENT. ... RADIOLABELED METHOMYL WAS INJECTED INTO 5TH-INSTAR CABBAGE LOOPERS (TRICHOPLUSIA NI). UNIDENTIFIED WATER SOL METABOLITES WERE FORMED. ACETONITRILE & OTHER VOLATILES ALSO PROBABLY FORMED. [REF-39, p.184]

    Methomyl may exist in 2 geometric configurations. ... In the rat, methomyl labeled with (14)C at the imide carbon was metabolized mainly to (14)C-CO2. By contrast the anti-isomer was metabolized predominately to acetonitrile. [REF-25, p.455]

8-3 MECHANISM OF ACTION:

    THE MODE OF ACTION ... IS INHIBITION OF ACETYLCHOLINESTERASE. [REF-11, p.643]

    THE INHIBITION OF CHOLINESTERASE BY METHOMYL IS QUICKLY REVERSED THROUGH VERY RAPID METABOLISM OF THE COMPOUND. IN DOGS GIVEN ONE-HALF THE LETHAL DOSE OF 20 MG/KG WITHOUT AN ANTIDOTE, SYMPTOMS OF INTOXICATION DISAPPEARED IN 2 HR & BLOOD CHOLINESTERASE LEVELS RETURNED TO NORMAL IN LESS THAN 4 HR. [REF-40, p.363]

8-4 INTERACTIONS:

    Combined effects of pesticides and ozone pollutants on pinto bean seedlings were examined. The insecticides diazinon and methomyl were applied to pinto bean seedlings at the recommended concentrations of 1 oz/3 gal water and 0.5 lb/100 gal water respectively. Both insecticides interacted with ozone applied at rates of 30 /part per hundred/ to produce /noteworthy/ alterations in foliar injury for the bean seedlings. [REF-41]

***9                ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL *** 

9-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Methomyl is released into the environment primarily from its application to plants as an insecticide. If released to soil, methomyl will degrade primarily by microbial degradation with carbon dioxide as the principal end product; a lag period of one to two weeks may occur in unacclimated soils before biodegradation begins. A small degree of chemical hydrolysis may occur in moist soils. Methomyl may be susceptible to significant leaching. Field and greenhouse studies have shown that methomyl degrades rapidly in soil with half-lives of 14 days or less. If released to water, methomyl will hydrolyze at half-life rates of about 54, 38 and 20 weeks at pH's of 6.0, 7.0 and 8.0, respectively, at 25 deg C. Decomposition occurs more rapidly on aeration, in sunlight or with increased alkalinity. Methomyl may be susceptible to significant biodegradation in natural water as it has been shown to be readily biodegraded in soil. Aquatic volatilization, adsorption, and bioconcentration are not expected to be important. If released to the atmosphere, methomyl will react in the vapor-phase with photochemically produced hydroxyl radicals with an estimated half-life of 1.14 months. Direct photolysis may also contribute to its transformation in air. Methomyl adsorbed to particulates in air are subject to physical removal via wet and dry deposition. Major general population exposure to methomyl will occur through consumption of contaminated food. Occupational exposure by dermal and inhalation routes related to the use of methomyl as an insecticide may be significant. (SRC) 

9-2 ECOTOXICITY VALUES:

  . LD50 8-MO OLD MALE MALLARD ORAL 15.9 MG/KG (95% CONFIDENCE LIMIT 11.4-22.0 MG/KG /SAMPLE PURITY 90%/ [REF-22, p.52]

  . LD50 3-4-MO OLD MALE PHEASANT ORAL 15.0 MG/KG (95% CONFIDENCE LIMIT 10.0-22.3 MG/KG /SAMPLE PURITY 90%/ [REF-22, p.52]

  . LD50 13-MO OLD MALE MULE DEER ORAL 11.0-22.0 MG/KG /SAMPLE PURITY 90%/ [REF-22, p.52]

  . LC50 14-DAY OLD BOBWHITE QUAIL ORAL APPROX 1100 PPM IN 5-DAY DIET [REF-42, p.37]

  . LC50 14-DAY OLD JAPANESE QUAIL ORAL 3124 PPM IN 5-DAY DIET (95% CONFIDENCE LIMIT 2513-3940 PPM), AGE 14 DAYS [REF-42, p.37]

  . LC50 14-DAY OLD RING-NECKED PHEASANT ORAL 1975 PPM IN 5-DAY DIET (95% CONFIDENCE LIMIT 1641-2374 PPM) [REF-42, p.37]

  . LC50 14-DAY OLD MALLARD ORAL 2883 PPM IN 5-DAY DIET (95% CONFIDENCE LIMIT 2000-4572 PPM) [REF-42, p.37]

  . EC50 DAPHNIA MAGNA 8.8 UG/L/48 HR @ 21 DEG C (95% CONFIDENCE LIMIT 4.1-19 UG/L), FIRST INSTAR /TECHNICAL MATERIAL, 95-98%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 PTERONARCELLA 69 UG/L/96 HR @ 7 DEG C (95% CONFIDENCE LIMIT 34-143 UG/L), NAIAD /TECHNICAL MATERIAL, 95-98%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 PTERONARCELLA 60 UG/L/96 HR @ 7 DEG C (95% CONFIDENCE LIMIT 50-80 UG/L), FIRST INSTAR /LIQUID CONCN, 24%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 RAINBOW TROUT 1,600 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1,190-2,150 UG/L), WT 1.1 G /TECHNICAL MATERIAL 95-98%; STATIC BIOASSAY [REF-43, p.49]

  . LC50 RAINBOW TROUT 1,200 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1,100-1,400 UG/L), WT 1.0 G /LIQUID CONCN, 24%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 RAINBOW TROUT 1200 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 764-1,880 UG/L), WT 0.6 G /LIQUID FORMULATION, 29%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 CUTTHROAT TROUT 6,800 UG/L/96 HR @ 10 DEG C (95% CONFIDENCE LIMIT 2180-7530 UG/L), WT 1.0 G /TECHNICAL MATERIAL, 95-98%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 FATHEAD MINNOW 2,800 UG/L/96 HR @ 17 DEG C (95% CONFIDENCE LIMIT 1,820-4,310 UG/L), WT 0.8 G /TECHNICAL MATERIAL, 95-98% STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 FATHEAD MINNOW 1,800 UG/L/96 HR @ 22 DEG C (95% CONFIDENCE LIMIT 1,200-2,700 UG/L), WT 0.2 G /LIQUID CONCN, 24%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 FATHEAD MINNOW 1,500 UG/L/96 HR @ 17 DEG C (95% CONFIDENCE LIMIT 890-2,540 UG/L), WT 0.8 G /LIQUID FORMULATION, 29%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 CHANNEL CATFISH 530 UG/L/96 HR @ 22 DEG C (95% CONFIDENCE LIMIT 375-748 UG/L), WT 1.0 G /TECHNICAL MATERIAL, 95-98%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 CHANNEL CATFISH 300 UG/L/96 HR @ 22 DEG C (95% CONFIDENCE LIMIT 200-430 UG/L), WT 0.5 G /LIQUID CONCN, 24%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 CHANNEL CATFISH 320 UG/L/96 HR @ 17 DEG C (95% CONFIDENCE LIMIT 275-371 UG/L), WT 0.8 G /LIQUID FORMULATION, 29%; STATIC BIOASSAY/ [REF-43, p.50]

  . LC50 BLUEGILL 1,050 UG/L/96 HR @ 20 DEG C (95% CONFIDENCE LIMIT 859-1,280 UG/L), WT 0.9 G /TECHNICAL MATERIAL 95-98%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 BLUEGILL 710 UG/L/96 HR @ 20 DEG C (95% CONFIDENCE LIMIT 561-898 UG/L), WT 0.9 G /LIQUID CONCENTRATE, 24%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 BLUEGILL 670 UG/L/96 HR @ 17 DEG C (95% CONFIDENCE LIMIT 428-1,048 UG/L), WT 0.8 G /LIQUID FORMULATION, 29%; STATIC BIOASSAY/ [REF-43, p.50]

  . LC50 GAMMARUS PSEUDOLIMNAEUS 1,050 UG/L/96 HR @ 12 DEG C HARD WATER (95% CONFIDENCE LIMIT 424-2,600 UG/L), MATURE /TECHNICAL MATERIAL 95-98%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 LARGEMOUTH BASS 1,250 UG/L/96 HR (95% CONFIDENCE LIMIT 971-1,610 UG/L), WT 3.0 G /TECHNICAL MATERIAL, 95-98%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 LARGEMOUTH BASS 760 UG/L/96 HR @ 22 DEG C (95% CONFIDENCE LIMIT 589-979 UG/L), WT 3.0 G /LIQUID CONCENTRATE, 24%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 CHIRONOMUS 32 UG/L/48 HR @ 20 DEG C (95% CONFIDENCE LIMIT 13-80 UG/L), FOURTH INSTAR /LIQUID CONCENTRATE, 24%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 ATLANTIC SALMON 1,120 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 930-1,350 UG/L), WT 0.5 G /TECHNICAL MATERIAL 95-98%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 ATLANTIC SALMON 1,400 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1,250-1,570 UG/L), WT 0.3 G /LIQUID CONCENTRATE, 24%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 ATLANTIC SALMON 1,200 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1,050-1,380 UG/L), WT 0.3 G /LIQUID FORMULATION, 29%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 BROOK TROUT 1,500 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1,230-1,830 UG/L), WT 1.2 G /TECHNICAL MATERIAL, 95-98%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 BROOK TROUT 2,200 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1,600-3,010 UG/L), WT 1.2 G /LIQUID CONCENTRATE, 24%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 BROOK TROUT 1,220 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 860-1,730 UG/L), WT 1.2 G /LIQUID FORMULATION, 29%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 SKWALA 34 UG/L/96 HR @ 7 DEG C (95% CONFIDENCE LIMIT 27-44 UG/L), NAIAD /TECHNICAL MATERIAL, 95-98%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 SKWALA 29 UG/L/96 HR @ 7 DEG C (95% CONFIDENCE LIMIT 21-41 UG/L), NAIAD /LIQUID CONCENTRATE, 24%; STATIC BIOASSAY/ [REF-43, p.49]

  . LC50 Peking duck oral 1890 mg/kg/8 days [REF-44, p.363]

  . LC50 Bobwhite quail oral 3680 mg/kg/8 days [REF-44, p.363]

  . LC50 Coturnix japonica (Japanese quail) oral 3,436 ppm in 5 day diet ad libitum (95% confidence limit 1,992 to 5,928 ppm) /Technical grade/ [REF-45, p.98]

  . LC50 Pimephales promelas (fathead minnow) 2.11 mg/l/96 at 24.1 deg C, 6.6 mg/l dissolved oxygen, 50.5 mg/l CaCO3 water hardness, 38.4 mg/l CaCO3 alkalinity, pH 7.4, tank vol 1.2 l, tank additions 12 vol/day, (95% confidence limit 1.84-2.42 mg/l), flow-through bioassay, purity, 99%/ [REF-33, p.71]

9-3 ENVIRONMENTAL FATE:

  . ONE DOES NOT EXPECT TO FIND RESIDUES OF ... METHOMYL IN SOIL BEYOND GROWING SEASON DURING WHICH IT WAS APPLIED. VERY LITTLE DATA ON BEHAVIOR OF ALDICARB & METHOMYL IN WATER ARE AVAILABLE. IN STUDY OF POND & LAKE WATER, HALF-LIFE OF 5 DAYS & 6 DAYS WERE DETERMINED FOR ALDICARB & METHOMYL, RESPECTIVELY. [REF-11, p.637]

  . IN SOIL, LABELED METHOMYL WAS DEGRADED TO (14)CO2 & OTHER MATERIALS, SOME OF WHICH WERE REINCORPORATED INTO NORMAL COMPONENTS OF SOIL ORG MATTER. [REF-39, p.184]

  . TERRESTRIAL FATE: Methomyl effectively controlled fall armyworm larvae in stands of Coastal Bermuda grass. Residues of methomyl declined rapidly with time after application, and by 7 days about 7% of the initial deposit remained regardless of the rate of application. Methomyl loss during dehydration in a natural gas dryer was approx 54%. The pelletizing process caused an additional loss of approx 14%. Thus, the total loss of methomyl during processing of green hay to pellets amounted to approx 68%. Losses of residues during air curing of hay in the field amounted to approx 37%. [REF-46]

  . TERRESTRIAL FATE: The adsorption of methomyl onto 3 greenhouse soils was measured and found to be weak to moderate. The transformation rates in 3 greenhouse soils were reasonably high with half-lives from about 3 to 14 days. These data were introduced into 2 computational models of pesticide behavior in simplified greenhouse systems. The computed leaching of methomyl ranged from nil to very small (0.03% of the dose), depending on the transformation rate and the amt of irrigation water. The concn measured by high performance liquid chromatography in drainage water from 3 greenhouses were somewhat higher than computed, although they remained less than 1 ug/l. Various concn measured in water courses in an area with many greenhouses were distinctly higher than those measured in drainage water, which may be the result of discharge of surpluses of spray liq into the water courses. [REF-47]

  . TERRESTRIAL FATE: Microbial degradation appears to be the major transformation process for methomyl in soil with carbon dioxide as the principal end product; a lag period of one to two weeks may occur in unacclimated soils before biodegradation begins. Some chemical hydrolysis of methomyl may also occur in moist soils. Methomyl may be susceptible to significant leaching; only slight leaching of methomyl was observed in a silt loam soil or sandy soil under field conditions but the degree of leaching may have been reduced by rapid degradation of the methomyl. Under field conditions, only 1.8% of applied methomyl remained in a Delaware soil after one month and no methomyl was detectable after 12 months; less than 0.005% of applied methomyl remained in a Florida field and in a North Carolina field after 3 and 5 months, respectively(1). In a soil treated with methomyl, only traces of parent compound, its oxime, and small polar fractions remained after one month(2). The half-life of methomyl in three greenhouse soils was found to range from 3 to 14 days(3). The half-life of methomyl on cotton plants has been found to range from 0.4 to 8.5 days; 0.8 to 1.2 days on mint plants, and approximately 2.5 days on Bermuda grass(4). [REF-48]

  . AQUATIC FATE: The hydrolysis half-lives of methomyl in ethanol/water at pH's 6.0, 7.0 and 8.0 have been experimentally determined to be 54, 38 and 20 weeks, respectively, at 25 deg C. An experimental hydrolysis half-life of 262 days has been determined for methomyl in pure water at 25 deg C(2). Since methomyl absorbs UV light strongly at environmentally important wavelengths, direct photolysis is possible. Aqueous solutions of methomyl have been reported to decompose more rapidly on aeration, in sunlight or in alkaline media(1). Methomyl may be susceptible to significant biodegradation in natural water as it has been shown to be rapidly biodegraded in soil. Aquatic volatilization, adsorption and bioconcentration are not expected to be important (SRC). [REF-49]

  . ATMOSPHERIC FATE: Methomyl present in the atmosphere in the vapor-phase will react with photochemically produced hydroxyl radicals with an estimated half-life of 1.14 months. Direct photolysis may contribute to its removal from the air. Due to its relatively low vapor pressure of 5X10-5 mm Hg at 25 deg C(1), a fraction of the methomyl present in the air in vapor-phase may become adsorbed to particulate matter which is subject to physical removal via wet and dry deposition(SRC). [REF-50]

  . TERRESTRIAL FATE: Decomposes rapidly in soil. [REF-4, p.550]

9-4 BIODEGRADATION:

  . Methomyl seemed to be stable for about 16 days after application to an alluvial soil, but then degraded faster in the nonautoclaved alluvial soil as compared to autoclaved soil suggesting the importance of microbial degradation(1). Soil microorganisms were found to be the primary factor responsible for methomyl conversion in various soil types(2). Laboratory studies indicated that methyl radiolabeled methomyl was rapidly degraded in soil via microbial action with carbon dioxide as the principal end product(3). Microbial transformation of methomyl in two tobacco-growing soils was found to occur after a lag phase of 7-14 days, but occurred with virtually no lag phase in enriched soils; comparison with tests using sterlized conditions suggested that microbial transformation is likely to be the major factor in methomyl degradation in soil(4). [REF-51]

9-5 ABIOTIC DEGRADATION:

  . Methomyl exhibited hydrolysis half-lives of 56, 54, 38, and 20 weeks at pH's of 4.5, 6.0, 7.0, and 8.0, respectively, in sterile water-ethanol (99:1) at 25 deg C(1). A rate constant of 8.9X10-5 1/hr has been determined for the hydrolysis of methomyl in pure water at 25 deg C (pH=7), which translates to a half-life of 262 days(4). The photodegradative half-life for a thin film of methomyl exposed to laboratory lamps of environmentally important wavelengths was 48.41 hr(2). In acetonitrile solution, methomyl strongly absorbs UV light between 295 and 305 nm indicating a potential for direct photolysis in vapor and aqueous phase(2). The rate constant for the vapor-phase reaction of methomyl with photochemically produced hydroxyl radicals has been estimated to be 2.919X10-13 cu cm/molecule-sec at 25 deg C which corresponds to a half-life of 1.14 months assuming an average atmospheric concn of 8X10+5 hydroxyl radicals/cu cm(3). [REF-52]

9-6 BIOCONCENTRATION:

  . Based on a log Kow of 0.60(1) and a water solubility of 58000 ppm at 25 deg C(2), the BCF values for methomyl are estimated to be 1.7 and 1.3, respectively(3, SRC) which indicates that bioconcentration is not significant(SRC). [REF-53]

9-7 SOIL ADSORPTION/MOBILITY:

  . The adsorption of methomyl onto three greenhouse soils was found to be weak to moderate(1). Under field conditions, only slight leaching of methomyl was observed in a silt loam soil or in a sandy soil(2). An experimental Koc value of 160 was reported(3). Based on a log Kow of 0.60(4) and a water solubility of 58000 ppm at 25 deg C(5), the Koc for methomyl can be estimated to be 51 and 10, respectively(6,SRC). Koc values below 150 indicate high to very high soil mobility while Koc values between 150 and 500 indicate medium soil mobility(7). [REF-54]

9-8 VOLATILIZATION FROM WATER/SOIL:

  . Based on a water solubility of 58000 ppm and a vapor pressure of 0.00005 mm Hg at 25 deg C(1), the Henry's Law constant for methomyl is estimated to be 1.8X10-10 atm-cu m/mole(SRC) which indicates that volatilization from water is not significant(2). [REF-55]

***10                            SOURCES AND CONCENTRATIONS *** 

10-1 ARTIFICIAL SOURCES: 

  . Methomyl is used as a foliar spray for the control of many insects on field crops, certain fruit crops, ornamentals and vegetables(1). It is released into the environment primarily and directly from its application as an insecticide(SRC). [REF-56]

10-2 ATMOSPHERIC CONCENTRATIONS: 

  . The concn of methomyl detected in the ambient air of a storage room of a commercial pest control building was 13.7 ng/cu m over a 3 hr monitoring period(1). [REF-57]

  . Concn detected in the gas phase were in the range of less than 1-7 ppb. Methomyl was present in the aerosol phase in the greenhouse air for 24 hr after spraying. [REF-58]

10-3 FOOD SURVEY VALUES: 

  . Methomyl was detected in 15 of 319 food samples analyzed between 1980 and 1983 at the following concn: cabbage, 0.02-0.41 ppm; cantaloupe, 0.02 ppm; cucumbers, 0.04 ppm; grapes, 0.01-0.04 ppm; lettuce, 0.12 ppm; romaine, 0.02 ppm; squash, 0.06 ppm; potatoes, below 0.01 ppm(1). One market basket from USA FDA's Total Diet Program for 1983 contained 0.07 ppm methomyl in boiled collards and 0.067 ppm methomyl in raw strawberries(1). Methomyl was found in 126 of 19,851 domestic and imported food and feed commodities obtained in Los Angeles, CA, 1982-86, at a concn of 0.05-2.0 ppm (4 samples at a concn >2 ppm)(2). This was further broken down into 121 of 6,391 domestic commodities and 5 of 12,044 imported commodities in the following foods: chinese peas, spinach and lettuce(3). [REF-59]

10-4 ANIMAL CONCENTRATIONS: 

  . Residues of methomyl (0.04-3.4 ppm) were found in dead Honey Bees taken from poisoned apiaries in CT, 1983-5(1). [REF-60]

*** 11                         HUMAN ENVIRONMENTAL EXPOSURE *** 

11-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . Major general population exposure to methomyl will occur through consumption of contaminated food. Inhalation of contaminated air, especially near areas of high usage of methomyl as an insecticidal spray, may also provide significant exposure. Occupational exposure by dermal and inhalation routes related to the use of methomyl as an insecticide may be significant. (SRC) 

  . THERE HAVE BEEN REPORTS OF OCCUPATIONAL EXPOSURE POISONINGS ... FROM METHOMYL WHEN ... INHALED BY WORKERS IN FORMULATING PLANTS. IT IS DIFFICULT ... TO EVALUATE SUCH POISONINGS, SINCE WORKERS ... ARE OCCUPATIONALLY EXPOSED ... TO ... ORGANOPHOSPHORUS INSECTICIDES AS WELL. ... NO CONTROLLED STUDIES. [REF-11, p.638]

  . The concn of methomyl detected in the ambient air of a storage room of a commercial pest control building was 13.7 ng/cu m over a 3 hr monitoring period(1); conversion of this concn to a 40-hr work week is 0.180 ug/cu m which is far below the TLV-TWA value of 2500 ug/cu m(1). [REF-57]

  . Concn detected in the gas phase were in the range of less than 1-7 ppb. Methomyl was present in the aerosol phase in the greenhouse air for 24 hr after spraying. [REF-58]

11-2 AVERAGE DAILY INTAKE: 

  . The average daily intake of methomyl as determined by a market basket study conducted from April 1982 to April 1984 was as follows: 6-11 month olds 1.5 ng/kg body weight (bw)/day; 2 year olds 0.1 ng/kg bw/day; 14-16 year old females 1.3 ng/kg bw /day; 14- 16 year old males 1.2 ng/kg bw/day; 25-30 year old females 1.5 ng/kg bw/day; 25-30 year old males 0.9 ng/kg bw/day; 60-65 year old females 2.3 ng/kg bw/day; 60-65 year old males 2.1 ng/kg bw/day(1). [REF-61]

***12                             STANDARDS AND REGULATIONS *** 

12-1 ACCEPTABLE DAILY INTAKES: 

  . FAO/WHO ADI: 0.03 mg/kg [QR] [REF-62]

12-2 ALLOWABLE TOLERANCES: 

  . Tolerances are established for residues of the insecticide methomyl in or on raw agricultural commodities as follows: alfalfa: 10 ppm; apples: 1 ppm; asparagus: 2 ppm; avocados: 2 ppm; barley (forage): 10 ppm; barley (grain): 1 ppm; barley (hay): 10 ppm; barley (straw): 10 ppm; beans (dry): 0.1 ppm (negligible residues); beans (forage): 10 ppm; beans (succulent): 2 ppm; beets (tops): 6 ppm; blueberries: 6 ppm; broccoli: 3 ppm; brussel sprouts: 2 ppm; cabbage: 5 ppm; cauliflower: 2 ppm; celery: 3 ppm; chinese cabbage: 5 ppm; collards: 6 ppm; corn (fodder): 10 ppm; corn (forage): 10 ppm; corn (fresh, including sweet Kerrnel and corn with husk removed 0.1 ppm (negligible residues); corn (grain, including pop): 0.1 ppm (negligible residues); cottonseed: 0.1 ppm (negligible residues); cucurbits: 0.2 ppm (negligible residues); dandelions: 6 ppm; endive (escarole): 5 ppm; grapefruit: 2 ppm; grapes: 5 ppm; grass (Bermuda): 10 ppm; grass (Bermuda, hay, dried and dehydrated): 40 ppm; kale: 6 ppm; lemons: 2 ppm; lentils: 0.1 ppm; lettuce: 5 ppm; mint (hay): 2 ppm; mustard greens: 6 ppm; nectarines: 5 ppm; oats (forage): 10 ppm; oats (grain): 1 ppm; oats (hay): 10 ppm; oats (straw): 10 ppm; onions (green): 3 ppm; oranges: 2 ppm; parsley: 6 ppm; peaches: 5 ppm; peanuts: 0.1 ppm (negligible residues); peanuts (hulls): 0.1 ppm (negligible residues); peas: 5 ppm; peas (vines): 10 ppm; pecans: 0.1 ppm; peppers: 2 ppm; pomegranates: 0.2 ppm (negligible residues); rye (forage): 10 ppm; rye (grain): 1 ppm; rye (hay): 10 ppm; rye (straw): 10 ppm; sorghum (forage): 1 ppm; sorghum (grain): 0.2 ppm (negligible residues); soybeans: 0.2 ppm (negligible residues); soybeans (forage): 10 ppm; spinach: 6 ppm; strawberries: 2 ppm; swiss chard: 6 ppm; tangerines: 2 ppm; tomatoes: 1 ppm; turnip greens (tops): 6 ppm; vegetable (fruiting): 0.2 ppm (negligible residues); vegetables, leafy except for beets (tops), broccoli, brussel sprouts, cabbage, cauliflower, celery, Chinese cabbage, collards, dandelions, endive (escarole), kale, lettuce, mustard greens, parsley, Swiss chard, turnip greens (tops), and watercress: 0.2 ppm (negligible residues); vegetables (root crop): 0.2 ppm (negligible residues); watercress: 6 ppm; wheat (forage): 10 ppm; wheat (grain): 1 ppm; wheat (hay): 10 ppm; wheat (straw): 10 ppm. [REF-63]

  . Tolerances with regional registration ... are established for residues of methomyl in or on the following raw agricultural commodity: Pears: 4ppm. [REF-64]

  . A food additive tolerance of 7 ppm is established until Jan 12, 1990, for residues of the insecticide methomyl (s-methyl-N-[(methylcarbomyl)oxy] thioacetimidate) in or on the processed commodity dried hops as a result of application to the growing hops. [REF-65]

  . Tolerances with regional registration are established for residues of methomyl in or on pears. [REF-64]

12-3 OSHA STANDARDS: 

  . Vacated 1989 OSHA PEL TWA 2.5 mg/cu m is still enforced in some states. [QR] [REF-9, p.367]

12-4 NIOSH RECOMMENDATIONS: 

  . Recommended Exposure Limit: 10 Hr Time-Weighted Avg: 2.5 mg/cu m. [QR] [REF-9, p.194]

12-5 THRESHOLD LIMIT VALUES: 

  . 8 hr Time Weighted Avg (TWA) 2.5 mg/cu m [QR] [REF-66, p.46]

  . Excursion Limit Recommendation: Excursions in worker exposure levels may exceed three times the TLV-TWA for no more than a total of 30 min during a work day, and under no circumstances should they exceed five times the TLV-TWA, provided that the TLV-TWA is not exceeded. [QR] [REF-66, p.6]

  . BEI (Biological Exposure Index): Cholinesterase activity in red cells (timing is discretionary) is 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. (1989 adoption) /Organophosphorus cholinesterase inhibitors/ [QR] [REF-66, p.102]

12-6 FEDERAL DRINKING WATER GUIDELINES: 

  . EPA 200 ug/l [REF-67]

12-7 STATE DRINKING WATER GUIDELINES: 

  . (AZ) ARIZONA 180 ug/l [REF-67]

  . (FL) FLORIDA 175 ug/l [REF-67]

  . (ME) MAINE 50 ug/l [REF-67]

12-8 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-68]

  . 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-69, p.116]

  . 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-70, p.3097-1,6193,6194,6195]

12-9 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 100 lb or 45.4 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-71]

  . 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. Methomyl is an extremely hazardous substance (EHS) subject to reporting requirements when stored in amounts in excess of its threshold planning quantity (TPQ) of 500/10,000 lbs. [QR] [REF-72]

12-10 RCRA REQUIREMENTS: 

  . As stipulated in 40 CFR 261.33, when methomyl, 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-73]

12-11 FIFRA REQUIREMENTS: 

  . Tolerances are established for residues of the insecticide methomyl in or on certain raw agricultural commodities. [REF-63]

  . Tolerances with regional registration are established for residues of methomyl in or on pears. [REF-64]

  . Classified for restricted use, limited to use by or under the direct supervision of a certified applicator. Based on residue effects on mammalian species & accident history the following are restricted from nondomestic outdoors-agricultural crops, ornamental & turf use as well as all other registered uses: Formulations containing methomyl as sole active ingredient in 1% to 2.5% baits (except 1% fly bait); all concentrated solution formulations; 90% wettable powder formulations (not in water soluble bags); 90% wettable powder formulation in water sol bags; all granular formulations; 25% wettable powder formulations; and in 1.24% to 2.5% dusts as sole active ingredient and in mixtures with fungicides and chlorinated hydrocarbon, inorganic phosphate and biological insecticides based on residue effects on mammalian species and accident history. [REF-74]

  . Pesticide chemicals that cause related pharmacological effects will be regarded, in the absence of evidence to the contrary, as having an additive deleterious action. Many pesticide chemicals within the following groups have related pharmacological effects: chlorinated organic pesticides, arsenic-containing chemicals, metallic dithiocarbamates, and cholinesterase-inhibiting pesticides. Where residues from two or more chemicals in the same class are present in or on a raw agricultural commodity the tolerance for the total of such residues shall be the same as that for the chemical having the lowest numerical tolerance in this class, unless a higher tolerance level is specifically provided for the combined residues by a regulation in this part. Methomyl is a member of the class of cholinesterase inhibiting pesticides. [REF-75]

  . A food additive tolerance of 7 ppm is established until Jan 12, 1990, for residues of the insecticide methomyl (s-methyl-N-[(methylcarbomyl)oxy]thioacetimidate) in or on the processed commodity dried hops as a result of application to the growing hops. [REF-65]

  . Classified for restricted use, limited to use by or under the direct supervision of a certified applicator. [REF-74]

12-12 FDA REQUIREMENTS: 

  . A food additive tolerance is established until January 12, 1990, for residues of the insecticide methomyl in or on the processed commodity dried hops as a result of application to the growing hops. [REF-76]

***13                         MONITORING AND ANALYSIS METHODS *** 

13-1 ANALYTIC LABORATORY METHODS:

  . RESIDUES ARE DETERMINED BY ... GAS LIQUID CHROMATOGRAPHY (HL PEASE & JJ KIRKLAND J AGRIC FOOD CHEM, 1968, 16, 554; IH WILLIAMS, PESTIC SCI, 1972, 3, 179). USE OF FLAME PHOTOMETRIC DETECTOR INSTEAD OF SULFUR MICROCOULOMETRIC DETECTOR GIVES IMPROVED RESULTS (DETAILS AVAILABLE FROM EI DU PONT DE NEMOURS & CO (INC). [REF-4, p.550]

  . A REVERSE PHASE HIGH PRESSURE LIQUID CHROMATOGRAPHIC METHOD IS PRESENTED FOR THE SEPARATION & DETERMINATION OF RESIDUES OF METHOMYL ON VEGETABLES. [REF-77]

  . Determination of six N-methylcarbamates incl methomyl in vegetables and fruits by high performance liq chromatography is described. [REF-78]

  . Determination of N-methylcarbamate pesticides, incl methomyl, in well water by liq chromatography with post-column fluorescence derivatization is described. Mean recoveries for all 9 substances at the approx concn of 8 and 40 ppb are in excess of 95%. [REF-79]

  . A simple and specific method of determining methomyl residues in selected vegetables, grains, and soil is described. The method is based on the modification of a qualitative test for aldoxime and ketoxime methomyl is converted to oxime and hydroxylamine by alkali and acid treatment. An amount of 0.625 ppm methomyl can be determined in a 40 g sample of selected vegetables, grains, and soils. [REF-80]

  . The procedures on the residual analysis of pesticides, DMTP (methidathion), isoxathion, methomyl, PAP (phenthoate), phosalone, and TPN (chlorothalonil) were simplified by some modifications. Basic lead acetate solutions added to tea infusion to precipitate polyphenols and saponins as lead complexes. These lead complexes were filtered through a filter paper piled with some celite, and washed with 50 ml of acetone and then 100 ml of n-hexane. The remnant /of methomyl/ was washed with 50 ml of ethanol. From the resulting aqueous layer, chemicals, except methomyl, were extracted with n-hexane and cleaned up by column chromatography. [REF-81]

  . Methomyl concn levels were monitored before, during and for 24 hr after the spraying of aq soln of the insecticide in a commercial greenhouse containing roses. All measurements were made in real-time using a mobile atmospheric pressure chem ionization mass spectrometer system. [REF-58]

  . A liquid chromatographic method using a two step purification technique for the simultaneous determination of 10 carbamates (including aldicarb, methomyl, methiocarb, and carbofuran) in bovine, swine, and duck livers was developed. Carbamates were extracted from liver samples with methylene chloride. After evaporation, the residues from the extract were dissolved in methylene chloride-cyclohexane (1 + 1) and cleaned up by gel permeation chromatography. The eluate containing carbamate residues was evaporated to dryness, reconstituted in methylene chloride, further purified by passing it through an aminopropyl Bond Elut extraction cartridge, and analyzed by liquid chromatography using post-column derivatization with o-phthalaldehyde and fluorescence detection. Excitation and emission were set at 340 and 418 nm, respectively. Liver samples for beef, pork, and duck were fortified with 5, 10, or 20 ppb of mixed carbamate standards. The avg of 10 recoveries of 10 carbamates at all 3 levels of fortification was greater than 80% with coefficients of variation less than 17%. [REF-82]

13-2 CLINICAL LABORATORY METHODS:

  . A chemical ionization mass fragmentography method for determination of methomyl in biological samples was used to detect a peak concn of 1.61 ug/g in the blood of a female subject 6 hr after ingestion of 2.25 g. [REF-29]

  . A thin-layer chromatographic method with flame-ionization for the quantitative evaluation of methomyl (S-methyl N-(methylcarbamoyl)oxy)thioacetimidate) in serum and urine is described. Methomyl in biological fluids was separated and purified simply and rapidly by passing the samples through a Sep Pak C-18 silica cartridge, in contrast to the complicated pretreatment required in conventional methods. The detection limit was 0.07 ug in the spotted volume using Chromarod A with acetone-hexane (1:4, v/v) as the solvent system. The recoveries were 104.0% in serum, and 98.5% in urine. Further, the method showed good precision; the coefficient of variation was 2.4% in serum, and 4.0% in urine. The reproducibility was satisfactory and this method could be performed far more simply and rapidly than the conventional ones. [REF-83]

*** 14                      MANUFACTURING AND USE INFORMATION *** 

14-1 METHODS OF MANUFACTURING: 

  . [SRI] REACTION OF METHYL THIOMETHYL OXIME & METHYL ISOCYANATE 

14-2 FORMULATIONS/PREPARATIONS: 

  . Lannate, SP (900 g ai/kg); Lannate L, SL (220 g/l). Mixtures include: Flytek (Zoecon), RB (10 g methomyl + 0.25 g (Z)-tricos-9-ene); methomyl + fenson. [REF-4, p.550]

  . Liquid (1.8 lb ai/gal), low volatility liquid formulation (2.4 lb ai/gal), Lannate LV), 90% water-soluble powder. [REF-5, p.C-191]

  . "Lannate" LV Insecticide (29% methomyl contains methanol). [REF-17, p.V-358]

  . Methomyl is a mixture of (Z)- and (E)- isomers (the former predominating) [REF-4, p.550]

14-3 MANUFACTURERS: 

  . E I du Pont de Nemours and Company, Inc, Hq, 1007 Market Street, Wilmington, DE 19898, (302) 774-1000; Agrichemicals Department; Production site: Laporte, TX 77571 [QR] [REF-84, p.837]

14-4 OTHER MANUFACTURING INFORMATION: 

  . IT WAS INTRODUCED, IN 1966, AS EXPTL INSECTICIDE-NEMATOCIDE BY EI DU PONT DE NEMOURS & CO ... UNDER CODE NUMBER "DU PONT 1179, TRADE MARK 'LANNATE' & PROTECTED BY US PATENT 3576834 & 3639633. ... FOLLOWING SOIL TREATMENT IT IS TAKEN UP BY ROOTS & TRANSLOCATED ... THIS METHOD IS GENERALLY LESS EFFECTIVE THAN FOLIAR TREATMENT. [REF-4, p.550]

  . Nu-Bait III, produced by Griffin Corp, has been discontinued [REF-1, p.C-153]

  . An insecticide microcapsule consisting essentially of a core of methomyl surrounded by a cover of non-crosslinked, all aromatic polyurea. The polyurea is formed by dispersing a solution of methylene chloride, methomyl, and toluene-2,4-diisocyanate of at least 95% purity in aqueous medium creating a dispersion of liquid microspheres. The ratio of toluene-2,4-diisocyanate to methomyl is 1:4 to 3:1 by weight and the ratio of methylene chloride to methomyl is about 2:1 to 3:1 by weight. Hardening the liquid microspheres is achieved by adding an aqueous alkali to the dispersion with the ratio of aqueous alkali to toluene-2,4-diisocyanate being about 0.25:2 to 2:1 on a molar basis and removing the methylene chloride. [REF-85]

14-5 MAJOR USES: 

  . NEMATOCIDE [REF-17, p.II-307]

  . [SRI] INSECTICIDE ON VEGETABLES, TOBACCO, COTTON, ALFALFA, SOYBEANS, & CORN 

  . METHOMYL IS USED AS FOLIAR TREATMENT FOR CONTROL OF MANY INSECTS SUCH AS APHIDS, ARMYWORMS, CABBAGE LOOPER, TOBACCO BUDWORM, TOMATO FRUITWORM, COTTON LEAF PERFORATOR, COTTON BOLLWORM [REF-4, p.550]

  . IS BROAD SPECTRUM INSECTICIDE REGISTERED ON SEVERAL AGRICULTURAL CROPS & COMMERCIALLY GROWN ORNAMENTAL PLANTS, PRIMARILY AGAINST LEPIDOPTEROUS INSECTS ON COLE CROPS, TOBACCO, LETTUCE, COTTON, & TOMATOES [REF-11, p.635]

14-6 CONSUMPTION PATTERNS:

    [SRI] ABOUT 50% AS AN INSECTICIDE ON VEGETABLES; ABOUT 50% AS AN INSECTICIDE ON ALFALFA, CORN, COTTON, SOYBEANS, & TOBACCO (1974) 

    Alfalfa, 17.8%; Grapes, 9.8%; Lettuce, 26%; Sugarbeets, 6.1%; Tomatoes, 8.6%; Citrus, 3.9%; Other vegetables account for most of remainder, 18.1% (1984) /California use, calculated from table/ [REF-86, p.63-64]

    4.39X10+8 g /Used in California/ [REF-86, p.63-64]

14-7 U.S. PRODUCTION:

    [SRI] (1974) 2.6X10+9 G (EST) 

    [SRI] (1972) 6.8X10+8 G (EST) 

*** 15                        CHEMICAL AND PHYSICAL PROPERTIES ***

15-1 MOLECULAR WEIGHT             : 162.20 [REF-3, p.859]

15-2 MELTING POINT                : 78-79 DEG C [REF-3, p.859]

15-3 DENSITY/SPECIFIC GRAVITY     : 1.2946 AT 24 DEG C/4 DEG C [REF-3, p.859]

15-4 VAPOR PRESSURE               : 5X10-5 MM HG AT 25 DEG C [REF-40, p.363]

15-5 CORROSIVITY                  : AQ SOLN NONCORROSIVE [REF-4, p.550]

15-6 OCTANOL/WATER PARTITION COEFFICIENT:

                               log Kow= 0.60 [REF-87, p.95]

15-7 SOLUBILITIES: 

  . SOL AT 25 DEG C IN WT/WT PERCENT: WATER 5.8; ETHANOL 42; METHANOL 100; ISOPROPANOL 22; ACETONE 73 [REF-3, p.859]

  . SOL IN MOST ORG SOLVENTS [REF-11, p.637]

15-8 SPECTRAL PROPERTIES: 

  . Intense mass spectral peaks: 54 M/z (100%), 105 M/z (74%), 42 M/z (39%), 87 M/z (29%) [REF-88, p.378]
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