***1                                        SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : BENDIOCARB
1-2 CAS REGISTRY NUMBER          : 22781-23-3
1-3 SYNONYMS:

    BENCARBATE [REF-1, p.84/8310]; 1,3-BENZODIOXOLE, 2,2-DIMETHYL-4-(N-METHYLAMINOCARBOXYLATO)- [REF-1, p.84/8310]; 1,3-BENZODIOXOLE, 2,2-DIMETHYL-4-(N-METHYLCARBAMATO)- [REF-1, p.84/8310]; 1,3-BENZODIOXOL-4-OL, 2,2-DIMETHYL-, METHYLCARBAMATE ; CARBAMIC ACID, METHYL-, 2,3-(DIMETHYLMETHYLENEDIOXY)PHENYL ESTER [REF-1, p.84/8310]; CARBAMIC ACID, METHYL-, 2,3-(ISOPROPYLIDENEDIOXY)PHENYL ESTER ; 2,2-DIMETHYL-1,3-BENZDIOXOL-4-YL N-METHYLCARBAMATE [REF-1, p.84/8310]; 2,2-DIMETHYL-1,3-BENZODIOXOL-4-OL METHYLCARBAMATE [REF-1, p.84/8310]; 2,2-DIMETHYLBENZO-1,3-DIOXOL-4-YL METHYLCARBAMATE [REF-1, p.84/8310]; DYCARB [REF-1, p.84/8310]; FICAM ; FICAM B [REF-2, p.53]; FICAM D [REF-2, p.53]; FICAM W [REF-2, p.53]; FICAM Z [REF-2, p.53]; FICAM ULV' UL [REF-2, p.53]; GARVOX ; 2,3-ISOPROPYLIDENEDIOXYPHENYL METHYLCARBAMATE [REF-2, p.53]; METHYLCARBAMIC ACID 2,3-(ISOPROPYLIDENEDIOXY)PHENYL ESTER [REF-1, p.84/8310]; MULTAMAT [REF-1, p.84/8310]; MULTIMET [REF-1, p.84/8310]; NC6897 [REF-1, p.84/8310]; NIOMIL ; ROTATE [REF-1, p.84/8310]; SEEDOX [REF-1, p.84/8310]; TATTOO [REF-1, p.84/8310]; TURCAM [REF-1, p.84/8310]

1-4 MOLECULAR FORMULA            : C11-H13-N-O4 

1-5 SHIPPING NUMBER/NAME:

    UN 2758; Carbamate pesticide, liquid, not otherwise specified (cmpd and preparations)

    UN 2757; Carbamate pesticide, liquid or solid, not otherwise specified (cmpd and preparations)

    UN 2758; Carbamate pesticides, liquid, flammable, toxic, not otherwise specified, flash point less than 23 deg C
    UN 2991; Carbamate pesticides, liquid, toxic, flammable, not otherwise specified, flash point 23 deg C or more
    UN 2992; Carbamate pesticides, liquid, toxic, not otherwise specified
    IMO 6.1; Carbamate pesticides, liquid or solid, toxic, flammable, not otherwise specified; Carbamate pesticides, liquid, toxic, flammable, not otherwise specified, flash point 23 deg C or more
    IMO 3.2; Carbamate pesticides, liquid, flammable, toxic, not otherwise specified; Carbamate pesticides, liquid, flammable, toxic, not otherwise specified, flash point less than 23 deg C
***2                         DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    WHITE SOLID [REF-3, p.161]

SKIN, EYE, AND RESPIRATORY IRRITATIONS:

    Non-irritating to skin and eyes. [REF-4, p.A029/Aug 87]

***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-5, 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-5, 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-5, 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-5, 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-5, 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-5, 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-5, 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-5, 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-5, 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-5, 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-5, 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-5, 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-5, 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-5, 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-5, 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-5, p.G-151]

***4                                   FIRE AND REACTIVITY *** 

4-1 FIRE FIGHTING PROCEDURES: 

  . Dry chemical, foam, or water. [REF-6, p.C-45]

***5                      PROTECTIVE EQUIPMENT AND CONTROLS *** 

5-1 PROTECTIVE EQUIPMENT AND CLOTHING:
  . AVOID CONTACT WITH EYES, MOUTH SKIN, AND CLOTHING. WEAR RUBBER OR POLYVINYLCHLORIDE GLOVES AND FACE SHIELD WHEN HANDLING CONCENTRATE ... . [REF-6, p.C-45]

5-2 OTHER PREVENTATIVE MEASURES:

  . SRP: The scientific literature for the use of contact lenses in industry is conflicting. The benefit or detrimental effects of wearing contact lenses depend not only upon the substance, but also on factors including the form of the substance, characteristics and duration of the exposure, the uses of other eye protection equipment, and the hygiene of the lenses. However, there may be individual substances whose irritating or corrosive properties are such that the wearing of contact lenses would be harmful to the eye. In those specific cases, contact lenses should not be worn. In any event, the usual eye protection equipment should be worn even when contact lenses are in place. 

  . ... WASH CONCENTRATE FROM SKIN AND EYES IMMEDIATELY; AVOID ALL CONTACT BY MOUTH; AVOID WORKING IN SPRAY MIST; WASH HANDS AND EXPOSED SKIN BEFORE EATING, DRINKING OR SMOKING AFTER WORK. [REF-6, p.C-45]

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

6-1 STABILITY/SHELF LIFE: 

  . STABLE TO HYDROLYSIS IN WATER @ PH 5 [REF-2, p.53]

6-2 STORAGE CONDITIONS: 

  . Do not store near feed or food products. Remove or cover foodstuffs before application; protect food preparing equipment, surfaces, and eating utensils from contamination during application. [REF-6, p.C-45]

6-3 DISPOSAL METHODS: 

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

  . Bendiocarb is stable to hydrolysis in water at pH 5; 50% decomposition (tested under EPA guidelines) occurs in 4 days at 25 deg C and pH 7, the products being 2,3-isopropylidenedioxyphenol, methylamine and carbon dioxide. Recommendable method: Incineration. Peer-review: Incinerate in a unit with effluent gas scrubbing. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [REF-7, p.127]

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

7-1 NON-HUMAN TOXICITY VALUES:

    LD50 Rat percutaneous 566-600 mg/kg [REF-2, p.53]

    LD50 Rat oral 179 mg/kg [REF-8, p.V13 454]

    LD50 Rat dermal 1000 mg/kg [REF-8, p.V13 454]

    LD50 Guinea pig oral 35 mg/kg [REF-4, p.A029/Aug 87]

    LD50 Mouse oral 45 mg/kg [REF-4, p.A029/Aug 87]

    LD50 Rabbit oral 35-40 mg/kg [REF-4, p.A029/Aug 87]

7-2 HUMAN TOXICITY EXCERPTS:

    IT IS A /SRP: REVERSIBLE ACETYL/ CHOLINESTERASE INHIBITOR ... . [REF-9, p.34]

    SYMPTOMATOLOGY: 1. NAUSEA, VOMITING, ABDOMINAL CRAMPS, DIARRHEA & EXCESSIVE SALIVATION ... SWEATING. 2. LASSITUDE & WEAKNESS. 3. RHINORRHEA & SENSATION OF TIGHTNESS IN CHEST MAY OCCUR WITH INHALATION EXPOSURE. /CARBARYL/ [REF-10, p.III-89]

    SYMPTOMATOLOGY: 4. BLURRING OR DIMNESS OF VISION, MIOSIS ... TEARING, CILIARY MUSCLE SPASM, LOSS OF ACCOMMODATION ... OCULAR PAIN. NONE OF THESE ... SIGNS ... IS DEPENDABLE FOR DIAGNOSIS. MYDRIASIS MAY BE SEEN ... 5. LOSS OF MUSCLE COORDINATION, SLURRING OF SPEECH, FASCICULATION & TWITCHING OF MUSCLES. /CARBARYL/ [REF-10, p.III-89]

    SYMPTOMATOLOGY: 6. DIFFICULTY IN BREATHING, EXCESSIVE ... SALIVA & ... RESP TRACT MUCUS, ORONASAL FROTHING, CYANOSIS, PULMONARY RALES & RHONCHI, & HYPERTENSION. 7. ... JERKY MOVEMENTS, INCONTINENCE, CONVULSIONS & COMA. /CARBARYL/ [REF-10, p.III-89]

    SYMPTOMATOLOGY: 8. DEATH ... DUE TO RESP ARREST OF CENTRAL ORIGIN, PARALYSIS OF RESP MUSCLES, INTENSE BRONCHOCONSTRICTION OR ALL THREE. /CARBARYL/ [REF-10, p.III-89]

    In a series of experiments involving oral administration of one to three oral doses of a 76% wettable powder formulation of bendiocarb to human subjects, dose levels ranged from 0.003 to 0.200 mg active ingredient/kg. The threshold dose for mild cholinergic symptoms was between 0.15 and 0.20 mg/kg; the latter dosage was rapidly followed by mild vertigo, nausea, and sweating, with up to 40% inhibition of blood acetylcholinesterase activity. Recovery from these effects was notable 30 min after dosing and complete within 4 hr. [REF-11, p.1143]

    The effect of carbamate insecticides on aggregation of human platelets was studied in vitro. Human platelets in platelet enriched plasma were incubated with 0 to 100 uM bendiocarb. The effects on adenosine diphosphate, adrenaline, arachidonic acid, and collagen stimulated aggregation were investigated. Arachidonic acid and collagen stimulated aggregation were completely or almost completely inhibited. Aggregation stimulated by adenosine diphosphate or adrenaline was not completely inhibited; however, an inhibition of a second wave of aggregation was observed. Platelets preloaded with tritiated arachidonic acid were incubated with bendiocarb and the effects on arachidonic acid metabolism were investigated. Small effects were seen with bendiocarb. [REF-12]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    THE DIETARY AND CUMULATIVE TOXICITY TO RATS IS LOW. [REF-2, p.53]

    BENDIOCARB > CHLORPYRIFOS > MALATHION > PYRETHRINS WAS THE ORDER OF TOXICITY OF NONTHERMAL AEROSOL FORMULATIONS OF THESE INSECTICIDES TO CAGED HONEYBEES. [REF-13]

    Sexes and nymphal age classes of insecticide susceptible and resistant strains of the German cockroach, Blattella germanica, were evaluated for susceptibility to bendiocarb. Late stage nymphs had higher LC50s (ug/insect) and LD50s (ug/mg) than adult males. This reduced susceptibility to insecticides in late instar nymphs occurred irrespective of weight differences, type of insecticide, or strain of cockroach. Females had significantly higher LC50s (ug/insect) than males for bendiocarb (resistant strain). However, LD50s (ug/mg) for males and females were the same for bendiocarb (susceptible and resistant strains). Resistance ratios were 6-10 for bendiocarb in adult males and females, but ratios for 4 to 6 wk old nymphs were 53-100. [REF-14]

    The comparative toxicity of 17 commonly used turfgrass pesticides and recovery of earthworm populations following exposure were studied for 2 yr in Kentucky bluegrass turf. A single application of the insecticide bendiocarb at labeled rates reduced earthworm populations by 60-99%, with significant effects lasting for at least 20 wk. This compound also significantly reduced the rate at which earthworms incorporated mineral soil into buried pieces of thatch. [REF-15]

*** 8                                  EMERGENCY TREATMENT *** 

8-1 ANTIDOTE AND EMERGENCY TREATMENT:

    1) ESTABLISH CLEAR AIRWAY & TISSUE OXYGENATION BY ASPIRATION OF SECRETIONS & IF NECESSARY, BY ASSISTED PULMONARY VENTILATION WITH OXYGEN. IMPROVE TISSUE OXYGENATION AS MUCH AS POSSIBLE BEFORE ADMINISTERING ATROPINE TO MINIMIZE THE RISK OF VENTRICULAR FIBRILLATION. /CARBAMATES, CHOLINESTERASE INHIBITORS/ [REF-16, p.11]

    2) ADMIN ATROPINE SULFATE IV, OR IM IF IV INJECTION IS NOT POSSIBLE ... IN MODERATELY SEVERE POISONING: ADULT DOSAGE, INCLUDING CHILDREN OVER 12 YR: 0.4-2.0 MG REPEATED EVERY 15 MIN UNTIL ATROPINIZATION IS ACHIEVED (TACHYCARDIA, FLUSHING, DRY MOUTH, MYDRIASIS). MAINTAIN ATROPINIZATION BY REPEATED DOSES FOR 2-12 HR, OR LONGER, DEPENDING ON SEVERITY OF POISONING ... DOSAGE FOR CHILDREN UNDER 12 YEARS: 0.05 MG/KG BODY WT REPEATED EVERY 15 MIN UNTIL ATROPINIZATION IS ACHIEVED. MAINTAIN ATROPINIZATION WITH REPEATED DOSAGE OF 0.02-0.05 MG/KG. SEVERELY POISONED INDIVIDUALS MAY EXHIBIT REMARKABLE TOLERANCE TO ATROPINE; TWICE THE DOSES SUGGESTED ABOVE MAY BE NEEDED ... . /CARBAMATES, CHOLINESTERASE INHIBITORS/ [REF-16, p.11]

    3. PRALIDOXIME (PROTOPAM-AYERST, 2-PAM) IS OF DOUBTFUL VALUE IN POISONINGS BY CARBAMATE INHIBITORS OF CHOLINESTERASE. ATROPINE ALONE IS ALMOST ALWAYS AN ADEQUATE ANTIDOTE. PRALIDOXIME IS PROBABLY CONTRAINDICATED IN POISONINGS BY CARBARYL, SPECIFICALLY. IF VICTIM OF CARBAMATE POISONING EXHIBITS SEVERE MUSCLE WEAKNESS &/OR RESPIRATORY DEPRESSION, OR IF POISONING INVOLVES A COMBINATION OF CARBAMATE & ORGANOPHOSPHATE, A DILUTE SOLUTION OF PRALIDOXIME (TOTAL DOSE IN 250 ML 5% GLUCOSE SOLN) MAY BE GIVEN CAUTIOUSLY IV. THE INFUSION SHOULD BE TERMINATED IF PATIENT'S CONDITION WORSENS. PRALIDOXIME DOSAGE: ADULTS, 1.0 G; FOR CHILDREN UNDER 12 YR, 20-50 MG/KG. 4. OBSERVE TREATED PATIENTS CLOSELY AT LEAST 24 HR TO INSURE THAT SYMPTOMS (POSSIBLY PULMONARY EDEMA) DO NOT RECUR AS ATROPINIZATION WEARS OFF. IN VERY SEVERE POISONINGS, METABOLIC DISPOSITION OF TOXICANT MAY REQUIRE SEVERAL HR OR DAYS DURING WHICH ATROPINIZATION MUST BE MAINTAINED. /CARBAMATES, CHOLINESTERASE INHIBITORS/ [REF-16, p.11]

    5. BATHE & SHAMPOO VICTIM WITH SOAP & WATER IF THERE IS ANY CHANCE THAT SKIN & HAIR ARE CONTAMINATED. 6. IF PESTICIDE HAS BEEN INGESTED IN QUANTITY SUFFICIENT TO CAUSE POISONING, EMPTY THE STOMACH & INTESTINE. A. IF VICTIM IS ALERT & RESPIRATION IS NOT DEPRESSED, GIVE SYRUP OF IPECAC, FOLLOWED BY 1-2 GLASSES OF WATER TO INDUCE VOMITING; ADULTS (INCLUDING CHILDREN OVER 12), 30 ML; CHILDREN (UNDER 12 YR), 15 ML. CAUTION: OBSERVE VICTIM CLOSELY AFTER ADMIN IPECAC, IF CONSCIOUSNESS LEVEL DECLINES, OR IF VOMITING HAS NOT OCCURRED IN 15 MIN, PROCEED IMMEDIATELY TO INTUBATE THE STOMACH. FOLLOWING EMESIS, HAVE VICTIM DRINK A SUSPENSION OF /PRC: 30 G ACTIVATED CHARCOAL IN 3-4 OZ OF WATER (CHILDREN), 100 G IN 8-10 OZ OF WATER (ADULTS)/ ... TO BIND TOXICANT REMAINING IN THE GI TRACT. /CARBAMATES, CHOLINESTERASE INHIBITORS/ [REF-16, p.12]

    6B. IF VICTIM IS OBTUNDED OR RESPIRATION IS DEPRESSED, EMPTY STOMACH BY INTUBATION, ASPIRATION, & LAVAGE, USING /PRC: ISOTONIC SALINE IN ADULTS, TAP WATER IN CHILDREN/ ... BECAUSE MANY PESTICIDES ARE DISSOLVED IN PETROLEUM DISTILLATES, EMESIS & INTUBATION OF THE STOMACH INVOLVE A SERIOUS RISK THAT SOLVENT WILL BE ASPIRATED, LEADING TO CHEMICAL PNEUMONITIS. FOR THIS REASON: (A) IF VICTIM IS UNCONSCIOUS OR OBTUNDED & FACILITIES ARE AT HAND, INSERT ENDOTRACHEAL TUBE (CUFFED, IF AVAILABLE) PRIOR TO GASTRIC INTUBATION. (B) KEEP VICTIM'S HEAD BELOW LEVEL OF STOMACH DURING INTUBATION & LAVAGE (TRENDELENBURG, OR LEFT LATERAL DECUBITUS, WITH HEAD OF TABLE TIPPED DOWNWARD). KEEP VICTIM'S HEAD TURNED TO LEFT. (C) ASPIRATE PHARYNX AS REGULARLY AS POSSIBLE TO REMOVE GAGGED OR VOMITED STOMACH CONTENTS. AFTER ASPIRATION OF GASTRIC CONTENTS & WASHING OF STOMACH, INSTILL 30-50 G OF ACTIVATED CHARCOAL IN 3-4 OZ OF WATER THROUGH THE TUBE TO LIMIT ABSORPTION OF REMAINING TOXICANT. C. SAVE A SAMPLE OF EMESIS OR INITIAL GASTRIC WASHINGS FOR CHEMICAL ANALYSIS. D. IF BOWEL MOVEMENT HAS NOT OCCURRED IN 4 HR & PATIENT IS FULLY CONSCIOUS, GIVE SODIUM SULFATE, 0.25 G/KG IN 1-6 OZ OF WATER, AS A CATHARTIC. MAGNESIUM SULFATE OR CITRATE IS EQUALLY SUITABLE IF RENAL FUNCTION IS SATISFACTORY. /CARBAMATES, CHOLINESTERASE INHIBITORS/ [REF-16, p.12]

    7. DO NOT GIVE MORPHINE, AMINOPHYLLINE, PHENOTHIAZINES, RESERPINE, FUROSEMIDE, OR ETHACRYNIC ACID. 8. GIVE ADRENERGIC AMINES ONLY IF THERE IS A SPECIFIC INDICATION, SUCH AS SEVERE HYPOTENSION. 9. ... DIAZEPAM (VALIUM) IS PROBABLY THE ANTICONVULSANT OF CHOICE. DOSAGE FOR ADULTS & CHILDREN OVER 6 YR OR 23 KG BODY WT IS 5-10 MG GIVEN SLOWLY IV (NO MORE THAN HALF TOTAL DOSE PER MIN), OR IM (DEEP). DOSAGE FOR CHILDREN UNDER 6 YR OR 23 KG BODY WT IS 0.1 MG/KG. REPEAT THIS DOSAGE EVERY 2-4 HR IF NEEDED TO CONTROL CONVULSIONS. BE PREPARED TO INTUBATE & TO ASSIST PULMONARY VENTILATION MECHANICALLY IF RESPIRATION IS DEPRESSED. HYPOTENSIVE REACTIONS MAY ALSO OCCUR ... . /CARBAMATES, CHOLINESTERASE INHIBITORS/ [REF-16, p.13]

***9                            METABOLISM AND PHARMACOLOGY *** 

9-1 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    In rats given a 1 mg/kg oral dose of (14)C bendiocarb, plasma levels of radioactivity peaked at 10 min after administration. Following a 2.5 mg/kg dose, radioactivity in the tissues 72 hr after administration ranged from 0.015 to 0.061 ppm (as bendiocarb). Six days after 10 day dietary administration of ring-labeled bendiocarb to rats ended, residues were detected in the fat, liver, kidneys, muscle, and brain, the levels being highest in the fat tissue. ... Within 2 days after oral administration of ring-labeled bendiocarb (at 0.125-10 mg/kg) to rats, 89-90% of the dose was eliminated in the urine, 2-6% in the expired air, and 2-6% in the feces. ... Urinary excretion of an oral dose of (14)C bendiocarb by a human subject was similar to the pattern observed in animals; primarily as sulfate and glucuronide conjugates of the phenol, with minor amounts of conjugated bendiocarb and N-hydroxymethyl bendiocarb. [REF-11, p.1143]

    MAY BE ABSORBED THROUGH SKIN. [REF-6, p.C-45]

    Penetration of the blood-brain barrier by the carbamates is insignificant; for this reason, fewer CNS symptoms occur. /Carbamate pesticides/ [REF-17, p.1077]

9-2 METABOLISM/METABOLITES:

    Metabolism ... of an oral dose of (14)C bendiocarb by a human subject was similar to the pattern observed in animals; primarily as sulfate and glucuronide conjugates of the phenol, with minor amounts of conjugated bendiocarb and N-hydroxymethyl bendiocarb. [REF-11, p.1143]

    In all species examined, bendiocarb was metabolized via cleavage of the carbamate ester group to yield the phenol (2,2-dimethyl-1,3-benzoxodiol-4-ol), which was excreted as sulfate and glucuronide conjugates. [REF-11, p.1143]

    Spontaneous hydrolysis of the carbamate-cholinesterase complex occurs in vivo, leading to the disappearance of clinical effects within 24 hr. /Carbamate pesticides/ [REF-17, p.1077]

9-3 MECHANISM OF ACTION:

    THE TOXICITY OF BENDIOCARB IS DUE TO RAPIDLY REVERSIBLE CHOLINESTERASE INHIBITION. [REF-18]

    Carbamylation of acetylcholinesterase produces accumulation of acetylcholine and the picture of muscarine and nicotinic poisoning. /Carbamate pesticides/ [REF-17, p.1077]

9-4 INTERACTIONS:

    A LARGE NUMBER OF INSECTICIDES, SUCH AS 2-SEC-BUTYLPHENYL METHYLCARBAMATE, ENHANCE THE INSECTICIDAL ACTIVITY AND SPECTRUM OF BENDIOCARB, WHEN APPLIED AS AN ADMIXTURE OR IN SEQUENCE. [REF-19]

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

10-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Bendiocarb's use as an insecticide for crops, greenhouse plants, and as an indoor insecticide for household, industrial and storage pests directly results in its release to the environment through pesticidal applications. If released to the atmosphere, bendiocarb will degrade in the vaporphase by reaction with photochemically produced hydroxyl radicals (half-life of about 5 hours). Particulate-phase bendiocarb and aerosols released to air during spray applications of bendiocarb will be physically removed from air by dry and wet deposition. Bendiocarb is readily hydrolyzed particularly under neutral or basic conditions with reaction products of 2,3-isopropylidenedioxyphenol, methylamine, and carbon dioxide. Estimated Koc values of 570 and 575 suggest that bendiocarb will have moderate mobility in soil environments. A Henry's Law constant of 6.6X10-11 atm-cu m/mole at 25 deg C indicates that this compound is essentially non-volatile from water. Biodegradation of bendiocarb, particularly in cross conditioned soils, will be a major fate process for this compound. In experiments using carbamate pesticide exposed soils, nearly 95-100% removal of bendiocarb within 2 to 6 weeks was shown. Using a carbon-depleted sewage inoculum, bendiocarb was utilized as a carbon source as measured by BOD. A BCF value of 77 was estimated indicating that bioconcentration of bendiocarb is not a major fate process within aquatic systems. Exposure to bendiocarb may occur occupationally during its production or during its use as an insecticide either for crops or for the control of indoor pests. (SRC) 

10-2 ENVIRONMENTAL FATE:

  . TERRESTRIAL FATE: Aqueous decomposition studies indicate that bendiocarb may undergo hydrolysis in moist soils(1). In neutral solution, pH 7, 50% decomposition occurs in 4 days at 25 deg C giving products of 2,3-isopropylidenedioxyphenol, methylamine, and carbon dioxide(2); thus, hydrolysis is expected to be an important environmental fate process in soils. Estimated Koc values of 570(2) and 575(3) suggest that bendiocarb has moderate mobility in soil(4,SRC). Rapid biodegradation of bendiocarb has been shown in a wide variety of soils which have been cross conditioned by other carbamate pesticide use; nearly 95-100% removal within 2-6 weeks was shown(5,6). Therefore biodegradation of bendiocarb may be an environmental fate process in soil systems. Bendiocarb is not expected to volatilize significantly from the soil surface(7,SRC). [REF-20]

  . AQUATIC FATE: 50% decomposition of bendiocarb occurs in 48 days at pH 5(1), in 4 days at pH 7(2), and in 45 minutes at pH 9 in aqueous solution(1); thus hydrolysis, particularly under neutral or basic conditions, is expected to be an important environmental fate process for bendiocarb. Products of hydrolysis at pH 7 and at 25 deg C are 2,3-isopropylidenedioxyphenol, methylamine, and carbon dioxide(2). Estimated Koc values of 570(3) and 575(4) suggest that this compound may not adsorb strongly to sediment or suspended particulate matter in surface waters(5,SRC). An estimated Henry's Law constant of 6.6X10-11 atm-cu m/mole(6) indicates that this compound is essentially non-volatile. Biodegradation of bendiocarb has been shown in an enrichment culture obtained from a water sample in a rice field which had been cross conditioned with carbofuran (100% biodegradation within 2 days)(7). Bendiocarb, used as the sole carbon source, was shown to be biodegraded using carbon-depleted municipal sewage as an inoculum with BOD ranging from 20% to 100% of the theoretical total consumable dissolved oxygen(8); therefore, biodegradation of this compound is expected to be a major fate process(SRC). An estimated BCF value pf 80for bendiocarb indicates that bioconcentration in aquatic organisms is not expected to be a major environmental fate process(9,SRC). [REF-21]

  . ATMOSPHERIC FATE: Based on an experimental vapor pressure of 5X10-6 mm Hg at 25 deg C(1,SRC), bendiocarb can exist in both the vapor phase and particulate phase in the ambient atmosphere(2,SRC). It will degrade in the vapor phase by reaction with photochemically produced hydroxyl radicals with an estimated half-life of about 5 hours(3,SRC). Particulate phase bendiocarb may be removed physically from air by wet and dry deposition(SRC). [REF-22]

10-3 BIODEGRADATION:

  . Both carbofuran and trimethacarb cross condition soil for the enhanced biodegradation of bendiocarb. 96% of added bendiocarb (initial concentration 10 ug a.i./g soil) was degraded after 14 days in a Drummer-Catlin soil mixture (pH 5, moisture holding capacity of 22.9 meq/100g) pretreated twice with carbofuran (10 mg a.i./g soil); within 42 days the bendiocarb loss under these conditions was 98%. Similar results for the biodegradation of bendiocarb were obtained for trimethacarb pretreated soils under the same conditions. Soil which was not pretreated showed only a 2% loss of bendiocarb within 14 days, 18% loss within 28 days, and 48% loss within 42 days(1). Seven soils with differing pesticide histories were treated separately with radioactive bendiocarb (14C, 5 mg bendiocarb/ml) and incubated for four weeks at 25 deg C. Three soils without a previous history of carbamate pesticide use over the previous 10 years gave 34.6%, 30.4%, and 47.2% bendiocarb remaining; two soils with carbofuran applied over the last two years had 0.9% and 1.6% bendiocarb remaining; one soil which had received carbofuran in the previous year and mixed carbamate and organophosphorus insecticides every other year for 10 years with alternate years untreated had 1.3% bendiocarb remaining; one soil which had received cloethocarb for the previous four years had 0.9% bendiocarb remaining. This shows that bendiocarb is rapidly degraded in soil which had been previously exposed to carbamate pesticides(2,SRC). [REF-23]

  . 40 ug/ml bendiocarb was inoculated with standing water from Azolla plots which had been pretreated with carbofuran (20 ug/ml) and incubated at either 25 or 35 deg C for 2 days. Bendiocarb was completely degraded during this time while 17 ug/ml bendiocarb was recovered from the uninoculated control. At 35 deg C, bendiocarb was again completely degraded while 3.9 ug/ml bendiocarb was recovered from the uninoculated control(1). Using a carbon-depleted inoculum from a previous toxicity test or from sewage stored one week at 4 deg C and a bendiocarb concentration of 1 ug/ml, 10 ug/ml, or 20 ug/ml for use as a carbon source, the BOD was 20%, 1-100% (three experiments), and 51% of the theoretical total consumable dissolved oxygen, respectively(2). [REF-24]

10-4 ABIOTIC DEGRADATION:

  . IT IS STABLE TO HYDROLYSIS IN WATER @ PH 5; 50% DECOMP (TESTED UNDER EPA GUIDELINES) OCCURS IN 4 DAYS AT 25 DEG C AND PH 7, THE PRODUCTS BEING 2,3-ISOPROPYLIDENEDIOXYPHENOL, METHYLAMINE AND CARBON DIOXIDE. [REF-2, p.53]

  . In aqueous alkaline solution, bendiocarb is hydrolyzed to the corresponding phenol. In acidic media, bendiocarb is hydrolyzed to the corresponding phenol with, in addition, further degrdation yielding acetone. 50% decomposition occurs in 48 days at pH 5(1), in 4 days at pH 7(2), and in 45 minutes at pH 9(1). 50% decomposition occurs at 25 deg C in 4 days at pH 7, the products being 2,3-isopropylidenedioxyphenol, methylamine and carbon dioxide(2). The rate constant for the vapor phase reaction of bendiocarb with photochemically produced hydroxyl radicals has been estimated to be 27.8X10-12 cu cm/molecule-sec at 25 deg C which corresponds to an atmospheric half-life of about 5 hours at an atmospheric concentration of 5X10+5 hydroxyl radicals per cu cm(3,SRC). [REF-25]

10-5 BIOCONCENTRATION:

  . Based on a water solubility of 40 mg/L at 25 deg C(1) a BCF of aproximately 80 was estimated for bendiocarb from recommended regression-derived equations(2,SRC); this estimated BCF value suggests that bioconcentration in aquatic organisms is not an important environmental fate process(SRC). [REF-26]

10-6 SOIL ADSORPTION/MOBILITY:

  . Based on an experimentally derived water solubility(1) and a regression-derived equation(2), the Koc of bendiocarb was estimated to be approximately 570(SRC). Using a structure estimation method based on molecular connectivity indexes, the Koc for bendiocarb was estimated as 575(3). According to a suggested classification scheme(4), these estimated Koc values suggest that bendiocarb has moderate mobility in soil(SRC). [REF-27]

10-7 VOLATILIZATION FROM WATER/SOIL:

  . The Henry's Law constant for bendiocarb was estimated as 6.6X10-11 atm-cu m/mole using a structure estimation method(1,SRC). This value of Henry's Law constant indicates that the compound is essentially non-volatile(SRC). Therefore, volatilization from water or moist soil is not an important environmental fate process(SRC). [REF-28]

*** 11                                SOURCES AND CONCENTRATIONS *** 

11-1 ARTIFICIAL SOURCES: 

  . Bendiocarb's use as an insecticide releases the compound directly to the environment through pesticidal applications(1,SRC). [REF-29]

11-2 WATER CONCENTRATIONS: 

  . Bendiocarb was not detected in groundwater in California during 1985 (4 wells sampled total, 0 detections)(1). [REF-30]

11-3 ATMOSPHERIC CONCENTRATIONS: 

  . URBAN/SUBURBAN: Estimated mean air concentrations of bendiocarb were determined for Jacksonville, Florida residents (estimated 290,000 people residing in 150,000 households) as determined by sampling over 24 hours and analysis by GCMS. Indoor air concentrations ranged from 85.7 ng/cu m in the summer to 5.5 ng/cu m in the spring, to 3.4 ng/cu m in the winter. Personal air concentrations of bendiocarb for Jacksonville residents were measured as 51.4 ng/cu m in the summer, 4.4 ng/cu m in the spring, and 3.5 ng/cu m in the winter. Bendiocarb was not detected in outdoor air during summer, spring, or winter. Estimated mean air concentrations of bendiocarb were also determined for Springfield/Chicopee, Massachusetts residents (estimated 135,000 people residing in 73,000 households). Indoor air concentrations were measured as 0.2 ng/cu m in the spring, 0 ng/cu m in the winter; personal air concentrations were measured as 0.3 ng/cu m in the spring, 0.2 ng/cu m in the winter; bendiocarb was not detected in outdoor air in either spring or fall(1). [REF-31]

  . URBAN/SUBURBAN: In a study of nine households in urban/suburban southeastern United States during August 1985, bendiocarb was detected indoors in 3 households, outdoors in one household, and in personal air in 3 households. The detection limit for the GC analysis was 10 ng/cu m(1). Bendiocarb (1% in water) was sprayed in a furnished office. Airborne bendiocarb concentrations peaked during application at 2.7 ug/cu m. After 2 hours the level decreased to 0.7 ug/cu m; measurements after 1 and 2 days showed levels of 0.17 and 0.14 ug/cu m, respectively. Bendiocarb deposition during this field experiment ranged from 2.1 to 3.1 ng/sq cm for aluminum plates to 11-25 ng/sq cm for surface wipes of furniture and foil placed on the floor(2). [REF-32]

  . SOURCE DOMINATED: Bendiocarb was applied as a 0.5% wettable powder (suspension) to 49 rooms in a North Carolina State University dormitory; indoor air samples were taken for four hours and analyzed using HPLC-UV detection with a detection limit of 0.1 ug. Bendiocarb was detected at 7.7 ug/cu m on day 0, 1.3 ug/cu m on day 1, and was not detected on either day 2 or 3 of this study(1). [REF-33]

11-4 PLANT CONCENTRATIONS: 

  . Bendiocarb was applied at a rate of 5.9 lb ai/A to azaleas in a greenhouse and the dislodgeable residue on the leaf surfaces measured over 35 days. Analysis was by HPLC-UV detection with a detection limit of 1.8 ug/sq cm leaf area. Dislodgeable bendiocarb residues on the azalea leaves ranged from 10.9 ug/sq cm on day 0 to 4.5 ug/sq cm on day 35. The highest level found was 12.3 ug/sq cm on day 2. The half-life of bendiocarb on azalea leaves was 18.3 days(1). [REF-34]

*** 12                           HUMAN ENVIRONMENTAL EXPOSURE *** 

12-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . Carbamate insecticides are absorbed readily through the skin, lungs, and digestive tract(1). [REF-35]

  . Bendiocarb is used as an insecticide against many public health, industrial, and storage pests. It may be used inside buildings and as a foliar spray on crops(1). NIOSH (NOES Survey 1981-1983)has statistically estimated that 21,826 workers are potentially exposed to bendiocarb in the USA(2). [REF-36]

***13                                 STANDARDS AND REGULATIONS *** 

13-1 ACCEPTABLE DAILY INTAKES: 

  .  [REF-37]

13-2 TRANSPORT METHODS AND REGULATIONS: 

  . No person may /transport,/ offer or accept a hazardous material for transportation in commerce unless that person is registered in conformance ... and the hazardous material is properly classed, described, packaged, marked, labeled, and in condition for shipment as required or authorized by ... /the hazardous materials regulations (49 CFR 171-177)./ [QR] [REF-38]

  . 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-39, 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-40, p.3097-1,6193,6194,6195]

13-3 FIFRA REQUIREMENTS: 

  . In 1988, Congress amended FIFRA to strengthen and accelerate EPA's reregistration program. The nine year reregistration scheme mandated by "FIFRA 88" applies to each registered pesticide product containing an active ingredient initially registered before November 1, 1984. List A consists of the 194 chemical cases (or 350 individual active ingredients) for which EPA had issued Registration Standards prior to the effective date of FIFRA '88. List: A; Case: Bendiocarb; Case No.: 0409; Pesticide type: Insecticide; Registration Standard Date: 10/87; Case Status: Awaiting Data/Data in Review: OPP awaits data from the pesticide's producer(s) regarding its human health and/or environmental effects, or OPP has received and is reviewing such data, in order to reach a decision about the pesticide's eligibility for reregistration. Active Ingredient (AI): Bendiocarb; AI Status: The producer(s) of the pesticide has made commitments to conduct the studies and pay the fees required for reregistration, and is meeting those commitments in a timely manner. [REF-41, p.66]

*** 14                       MONITORING AND ANALYSIS METHODS *** 

14-1 ANALYTIC LABORATORY METHODS:

  . PRODUCT ANALYSIS IS BY GLC OR BY HPLC . ANALYSIS OF RESIDUES IN FOODSTUFFS IS BASED ON HYDROLYSIS TO 2,3-ISOPROPYLIDENEDIOXYPHENOL, WHICH IS MEASURED BY GLC WITH ECD. [REF-2, p.54]

  . FIELD DESORPTION FOR MASS SPECTRA ANALYSIS FOR CARBAMATE AND UREA PESTICIDES, INCL BENDIOCARB. [REF-42]

  . EPA Method IP-8. Determination of bendiocarb in indoor air using HPLC coupled with UV or an electrochemical detector may be preferable. Under the prescribed conditions, for bendiocarb the method detection limit is 1.00 ug/l as defined by EPA. [REF-43, p.111]

  . Method D4861. Analysis of pesticides and polychlorinated biphenyls in indoor atmospheres. Pesticides and other chemicals are extracted from diethyl ether in hexane and determined by GC coupled with an ECD, nitrogen-phosphorus detector, or a mass spectrometer. For some pesticides HPLC coupled with UV detector may be preferable. Under the prescribed conditions, bendiocarb detection limit is not determined as used by US Geological Survey Methods. [REF-43, p.111]

  . EPA Method 639. Determination of bendiocarb in industrial and municipal wastewaters by using HPLC with UV detector. A measured volume of 1 l is solvent extracted with methylene chloride using a separatory funnel. The method detection limit is 1.8 ug/l as defined by EPA. [REF-43, p.111]

  . Determination of bendiocarb in technical and wettable powder pesticide formulations by using liquid chromatography method with UV detector set at 254 nm. [REF-44, p.V1 214]

14-2 CLINICAL LABORATORY METHODS:

  . A MASS FRAGMENTOGRAPHIC METHOD FOR THE DETERMINATION OF THE BENDIOCARB METABOLITE 2,2-DIMETHYLBENZO-1,3-DIOXOL-4-OL IN HUMAN URINE WAS DEVELOPED. THE METHOD CAN BE USED TO EST THE AMT ABSORBED BY PERSONS DURING MFG OR SPRAYING, BY COLLECTION OF URINE FOR 16 HR AFTER THE PERIOD OF EXPOSURE. DETERMINATION IS POSSIBLE AT LEVELS OF 1 UG BENDIOCARB/ML. THE METHOD CAN DETERMINE THE ABSORPTION OF 1 MG OF BENDIOCARB AND WILL DETECT ABSORPTION BELOW THAT. [REF-45]

*** 15                     MANUFACTURING AND USE INFORMATION *** 

15-1 METHODS OF MANUFACTURING: 

  . PRODUCED BY THE REACTION OF 2,3-ISOPROPYLIDENEDIOXYPHENOL WITH METHYL ISOCYANATE ... . [REF-46, p.29]

15-2 FORMULATIONS/PREPARATIONS: 

  . Formulations include wettable powders, a dust, granules, and a solution for ultralow-volume application. [REF-11, p.1142]

  . THESE INCL: 'FICAM W', WP (200, 500, 760 or 800 G/KG); GRANULES (30 AND 100 G/KG); 'FICAM D', DP (10 G/KG); 'FICAM B', PAINT-ON BAIT (32 G AI/KG) FOR FLY CONTROL;'FICAM ULV'UL (250 G/L); 'FICAM Z', WP, AE (184 G/KG). [REF-2, p.53]

  . Granules; wettable powder; suspension concentrate; dustable powder; ulv liquid; aerosol; seed treatment. [REF-4, p.A029/Aug 87]

15-3 MANUFACTURERS: 

  . Schering Berlin Inc, Hq, 110 East Hanover Ave, Cedar Knolls, NJ 07927 (201) 292-8100; Subsidiary: NOR-AM Chemical Company, 3509 Silverside Road, PO Box 7495, Wilmington, DE 19803, (302) 575-2000; Production site: Muskegon, MI 49445 [REF-47, p.828]

15-4 OTHER MANUFACTURING INFORMATION: 

  . IT WAS INTRODUCED IN 1971 BY FISONS LTD AGROCHEMICAL DIVISION ... PROTECTED BY BRITISH PATENT 1220056. [REF-2, p.53]

  . Ficam ULV has been registered for mosquito control in cold ULV ground applications only. Has been listed by FAO for ground and aerial control of grasshoppers and locusts. ... Remove or cover all foodstuffs before application; protect food preparing equipment, surfaces, and eating utensils from contamination during application. Remove all animals during period of application. [REF-48, p.C-44]

  . THE INSECTICIDE BENDIOCARB CAN BE MIXED OR USED IN CONJUNCTION WITH THE FUNGICIDE PROCHLORAZ AND (OR) THE FUNGICIDE CARBENDAZIM. [REF-49]

  . BENDIOCARB WAS FOUND TO HAVE MOLLUSCICIDAL ACTIVITY. [REF-50]

  . 16 out of 31 respondents used bendiocarb in a survey conducted by the Ontario, Canadian government to determine pesticide use in greenhouses growing Chrysanthemums. [REF-51]

15-5 MAJOR USES: 

  . CONTACT INSECTICIDE [REF-3, p.161]

  . To control cockroaches, other household pests, and soil insects. [REF-8, p.V13 454]

  . Bendiocarb was developed for structural pest control in and around the home and is effective against a wide range of nuisance and disease vestor pests. It is also used for insect control in corn and on turf and ornamentals and for adult mosquito as a residual treatment and as an adulticide in an ultralow volume spray. [REF-11, p.1142]

  . /Dycarb, turcam/ control a broad spectrum of pests in turf and ornamentals, including aphids, beetle larvae, caterpillars, lacebugs, mealy bugs, mites, weevils, whitefly, and scale on horticultural crops. [REF-6, p.C-44]

  . BENDIOCARB IS AN INSECTICIDE ... EFFECTIVE AS A CONTACT AND STOMACH POISON. IT IS ACTIVE AGAINST MOSQUITOES, FLIES, WASPS, ANTS, FLEAS, COCKROACHES AND MANY OTHER INDUSTRIAL AND STORAGE PESTS. IN AGRICULTURE IT IS ACTIVE AGAINST LEPIDOPTERA, COLEOPTERA AND COLLEMBOLA, ESP SOIL PESTS. [REF-2, p.53]

***16                         CHEMICAL AND PHYSICAL PROPERTIES ***
16-1 MOLECULAR WEIGHT             : 223.23 [REF-3, p.161]

16-2 MELTING POINT                : 129-130 DEG C [REF-3, p.161]

16-3 VAPOR PRESSURE               : 5.0X10-6 mm Hg at 25 deg C [REF-6, p.C-44]

16-4 CORROSIVITY                  : Non-corrosive [REF-4, p.A029/Aug 87]

16-5 SOLUBILITIES: 

  . 40 PPM IN WATER; 350 PPM IN HEXANE [REF-3, p.161]

  . SOLUBILITY AT 25 DEG C: LESS THAN 1 G/KG ODORLESS KEROSENE; 200 G/KG ACETONE, DIOXANE, CHLOROFORM; 40 G/KG ETHANOL, BENZENE [REF-52, p.146]

  . In water 0.004% at 25 deg C; in kerosene 0.03%; in o-xylene 1.0%; in dichloromethane or acetone 20%. [REF-48, p.C-44]

16-6 SPECTRAL PROPERTIES: 

  . Intense mass spectral peaks: 151 m/z (100%), 166 m/z (69%), 126 m/z (61%), 58 m/z (60%) [REF-53, p.228]

16-7 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . PARTITION RATIO AT 20 DEG C IS 1:9 FOR WATER/HEXANE [REF-2, p.53]

  . BENDIOCARB, A COMPONENT OF FICAM W, IS NON-VOLATILE. [REF-18]

  . Vapor pressure = 0.66 mPa at 25 deg C [REF-2, p.53]
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