
1***SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : ENDRIN
1-2 CAS REGISTRY NUMBER          : 72-20-8
1-3 SYNONYMS:

    Compound 269 [REF-1, p.560]; 1,4:5,8-DIMETHANONAPHTHALENE, 1,2,3,4,10,10-HEXACHLORO-6,7-EPOXY-1,4,4A,5,6,7,8,8A-OCTAHYDRO- ENDO,ENDO- ; 2,7:3,6-DIMETHANONAPHTH(2,3-B)OXIRENE, 3,4,5,6,9,9-HEXACHLORO-1A,2,2A,3,6,6A,7,7A-OCTAHYDRO-, (1AALPHA,2BETA,2ABETA,3AL PHA,6ALPHA,6ABETA,7BETA,7AALPHA)- ; EN 57 ; ENDREX [REF-2, p.A177/Aug 87]; ENDRICOL ; ENDRINE (FRENCH) [REF-3, p.1278]; ENT 17,251 ; ENT 17251 [REF-1, p.560]; EXPERIMENTAL INSECTICIDE 269 ; 3,4,5,6,9,9-Hexachloro-1aalpha,2beta,2abeta,3alpha,6alpha,6abeta,7beta,7aalpha- octahydro-2,7:3,6-dimethanonaphth[2,3-b]oxirene [REF-2, p.A177/Aug 87]; (1R,4S,4aS,5S,6S,7R,8R,8aR)-1,2,3,4,10,10-Hexachloro-1,4,4a,5,6,7,8,8a- octahydro-6,7-epoxy-1,4:5,8-dimethanonaphthalene [REF-4, p.880]; HEXACHLOROEPOXYOCTAHYDRO-ENDO,ENDO-DIMETHANONAPHTHALENE [REF-3, p.1278]; 1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-endo,endo- 1,4:5,8-dimethanonaphthalene [REF-1, p.560]; 1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4-endo,endo- 5,8-dimethanonaphthalene [REF-5]; 1,2,3,4,10,10-Hexachloro-1R,4S,4aS,5S,6,7R,8R,8aR-octahydro-6,7-epoxy-1,4:5,8- dimethanonaphthalene [REF-2, p.A177/Aug 87]; 3,4,5,6,9,9-Hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6- dimethanonaphth[2,3-b]oxirene [REF-1, p.560]; HEXADRIN [REF-1, p.560]; MENDRIN [REF-1, p.560]; NCI-C00157 ; Nendrin [REF-1, p.560]; (1aalpha,2beta,2abeta,3alpha,6alpha,6abeta,7beta,7aalpha)-3,4,5,6,9,9- hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6-dimethanonaphth[2,3-b]oxirene [REF-4, p.880]; OKTANEX ; OMS 197 [REF-4, p.880]; SD 3419 

1-4 MOLECULAR FORMULA            : C12-H8-Cl6-O [REF-1, p.560]

1-5 SHIPPING NUMBER/NAME:

    NA 2761; Endrin and endrin mixture, liquid
    UN 2761; Organochlorine pesticide, solid, NOS
    IMO 6.1; Organochlorine pesticide, solid, NOS
    UN 2995; Organochlorine pesticides, liquid, toxic, flammable, NOS, flashpoint 23deg C or more
    IMO 6.1; Organochlorine pesticides, liquid, toxic, flammable, NOS, flashpoint 23deg C or more
    UN 2996; Organochlorine pesticides, liquid, toxic, NOS
    IMO 6.1; Organochlorine pesticides, liquid, toxic, NOS
STCC NUMBER/NAME:

    49 215 21; Insecticides, agricultural, not elsewhere classified, liquid (Endrin)

    49 215 20; Insecticides, agricultural, not elsewhere classified, liquid (Endrin mixture, liquid)

2***DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    WHITE, CRYSTALLINE SOLID [REF-6, p.49-146]

    Colorless to tan, crystalline solid ... [QR] [REF-7, p.126]

2-2 ODOR:

    Odorless [REF-8]

    ... Mild, chemical odor. [QR] [REF-7, p.126]

2-3 ODOR THRESHOLD:

    1.80x10-2 ppm (perfume/flavor grade purity). [REF-9, p.58]

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. /Organochlorine pesticide, liquid, flammable, poisonous; Organochlorine pesticide, liquid, flammable, toxic; Organochlorine pesticide, liquid, poisonous, flammable; Organochlorine pesticide, liquid, toxic, flammable/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, flammable, poisonous; Organochlorine pesticide, liquid, flammable, toxic; Organochlorine pesticide, liquid, poisonous, flammable; Organochlorine pesticide, liquid, toxic, flammable/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, flammable, poisonous; Organochlorine pesticide, liquid, flammable, toxic; Organochlorine pesticide, liquid, poisonous, flammable; Organochlorine pesticide, liquid, toxic, flammable/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, flammable, poisonous; Organochlorine pesticide, liquid, flammable, toxic; Organochlorine pesticide, liquid, poisonous, flammable; Organochlorine pesticide, liquid, toxic, flammable/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, flammable, poisonous; Organochlorine pesticide, liquid, flammable, toxic; Organochlorine pesticide, liquid, poisonous, flammable; Organochlorine pesticide, liquid, toxic, flammable/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, flammable, poisonous; Organochlorine pesticide, liquid, flammable, toxic; Organochlorine pesticide, liquid, poisonous, flammable; Organochlorine pesticide, liquid, toxic, flammable/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, flammable, poisonous; Organochlorine pesticide, liquid, flammable, toxic; Organochlorine pesticide, liquid, poisonous, flammable; Organochlorine pesticide, liquid, toxic, flammable/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, flammable, poisonous; Organochlorine pesticide, liquid, flammable, toxic; Organochlorine pesticide, liquid, poisonous, flammable; Organochlorine pesticide, liquid, toxic, flammable/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, poisonous; Organochlorine pesticide, liquid, toxic; Organochlorine pesticide, solid, poisonous; Organochlorine pesticide, solid, toxic/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, poisonous; Organochlorine pesticide, liquid, toxic; Organochlorine pesticide, solid, poisonous; Organochlorine pesticide, solid, toxic/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, poisonous; Organochlorine pesticide, liquid, toxic; Organochlorine pesticide, solid, poisonous; Organochlorine pesticide, solid, toxic/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, poisonous; Organochlorine pesticide, liquid, toxic; Organochlorine pesticide, solid, poisonous; Organochlorine pesticide, solid, toxic/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, poisonous; Organochlorine pesticide, liquid, toxic; Organochlorine pesticide, solid, poisonous; Organochlorine pesticide, solid, toxic/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, poisonous; Organochlorine pesticide, liquid, toxic; Organochlorine pesticide, solid, poisonous; Organochlorine pesticide, solid, toxic/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, poisonous; Organochlorine pesticide, liquid, toxic; Organochlorine pesticide, solid, poisonous; Organochlorine pesticide, solid, toxic/ [QR] [REF-10, 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. /Organochlorine pesticide, liquid, poisonous; Organochlorine pesticide, liquid, toxic; Organochlorine pesticide, solid, poisonous; Organochlorine pesticide, solid, toxic/ [QR] [REF-10, p.G-151]

4*** FIRE AND REACTIVITY ***
4-1 FIRE POTENTIAL: 

  . Solid is not combustible, however it may be dissolved in a flammable solvent. [REF-11, p.2]

4-2 NFPA HAZARD CLASSIFICATION: 

  . Health 0, 0= Materials which on exposure under fire conditions would offer no health hazard beyond that of ordinary combustible material. [REF-12, p.49-46]

  . Flammability 0, 0= Materials that will not burn. (dry chemical) [REF-12, p.49-46]

  . Reactivity 0, 0= Materials which are normally stable even under fire exposure conditions, and which are not reactive with water. Normal fire fighting procedures may be used. (dry chemical and solutions) [REF-12, p.49-46]

  . Health 3, 3= Materials extremely hazardous to health, but areas may be entered with extreme care. Full protective clothing, including self-contained breathing apparatus, rubber gloves, boots and bands around legs, arms, and waist should be provided. No skin surface should be exposed. (solutions) [REF-12, p.49-46]

  . Flammability 1, 1= Materials that must be preheated before ignition can occur. Water may cause frothing of liquids with this flammability rating number if it gets below the surface of the liquid and turns to steam. However water spray gently applied to the surface will cause a frothing which will extinguish the fire. Most combustible solids have a flammability rating of 1. (solutions) [REF-12, p.49-46]

4-3 FLAMMABLE LIMITS:

    1.1%-7% mixture in xylene (in air) [REF-8]

4-4 FIRE FIGHTING PROCEDURES: 

  . Fire extinguishing agents: dry chemical, foam, or carbon dioxide [REF-8]

  . USE WATER TO KEEP FIRE EXPOSED CONTAINERS COOL. IF LEAK OR SPILL HAS NOT IGNITED, USE WATER SPRAY TO DISPERSE THE VAPORS & TO /PROTECT WORKMEN REPAIRING LEAK/. WATER SPRAY ... TO FLUSH SPILLS AWAY FROM EXPOSURES. [REF-6, p.49-146]

  . Fire Fighting: Self-contained breathing apparatus with a full facepiece operated in pressure-demand or other positive pressure mode. [REF-11, p.5]

4-5 TOXIC COMBUSTION PRODUCTS: 

  . Toxic hydrogen chloride and phosgene may be generated when solution burns. [REF-8]

4-6 EXPLOSIVE LIMITS AND POTENTIAL: 

  . During the blending of /endrin and diethyl 4-nitrophenyl thionophosphate/ ... into a petroleum solvent, an unexpected exothermic reaction occurred which vaporized some solvent and led to a vapor-air explosion. Faulty agitation was suspected. [REF-13, p.776]

4-7 REACTIVITIES AND INCOMPATIBILITIES: 

  . /Endrin/ has reacted violently with parathion. [REF-3, p.1279]

  . Strong oxidizers, strong acids, parathion [Note: May emit hydrogen chloride & phosgene when heated or burned]. [QR] [REF-7, p.126]

  . While a mixture of parathion and endrin were being blended into a petroleum solvent an exothermic reaction occurred which caused some of the solvent to vaporize. The solvent vapor-air mixture exploded. Overheating, possibly caused by mechanical agitation, started the exothermic reaction. [REF-14, p.491M-152]

4-8 DECOMPOSITION: 

  . Decomposes above 200 deg C. [REF-15, p.V5 157]

5***PROTECTIVE EQUIPMENT AND CONTROLS***
5-1 PROTECTIVE EQUIPMENT AND CLOTHING:

  . Respirator for spray, fog, dust; Rubber gloves, and boots. [REF-8]

  . Particulate Concentration: 1 mg/cu m or less: Any chemical cartridge respirator with an organic vapor cartridge(s) dust and mist filter(s) including pesticide respirators which meet the requirements of this class, or any supplied-air respirator, or any self-contained breathing apparatus. 5 mg/cu m or less: A chemical cartridge respirator with a full facepiece, organic vapor cartridge(s), and dust and mist filter(s), including pesticide respirators which meet the requirements of this class, or a gas mask with a chin-style or a front- or back-mounted organic vapor canister and dust and mist filter, including pesticide respirators which meet the requirements of this class, or any supplied-air respirator with a full facepiece, helmet, or hood, or any self-contained breathing apparatus with a full facepiece. 100 mg/cu m or less: A powered air-purifying respirator with an organic vapor cartridge and high efficiency particulate filter, including pesticide respirators which meet the requirements of this class, or a type C supplied-air respirator operated in pressure-demand or other positive pressure or continuous-flow mode. 200 mg/cu m or less: A type C supplied-air respirator with a full facepiece operated in pressure-demand or other positive pressure mode or with a full facepiece, helmet, or hood operated in continuous-flow mode. Greater than 200 mg/cu m or entry and escape from unknown concentrations: Self-contained breathing apparatus with a full facepiece operated in pressure-demand or other positive pressure mode, or a combination respirator which includes a type C supplied-air respirator with a full facepiece operated in pressure-demand or other positive pressure or continuous-flow mode and an auxiliary self-contained breathing apparatus operated in pressure-demand or other positive pressure mode. Escape: Any gas mask providing protection against organic vapors and particulates, including pesticide respirators which meet the requirements of this class, or any escape self-contained breathing apparatus. [REF-11, p.5]

  . Employees should be provided with and required to use impervious clothing, gloves, face shields (eight-in minimum), and other appropriate protective clothing necessary to prevent any possibility of skin contact with endrin or liquids containing endrin. [REF-11, p.3]

  . Wear appropriate personal protective clothing to prevent skin contact. [QR] [REF-7, p.127]

  . Wear appropriate eye protection to prevent eye contact. [QR] [REF-7, p.127]

  . Eyewash fountains should be provided in areas where there is any possibility that workers could be exposed to the substance; this is irrespective of the recommendation involving the wearing of eye protection. [QR] [REF-7, p.127]

  . 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-7, p.127]

  . Recommendations for respirator selection. Max concn for use: 1 mg/cu m. Respirator Classes: Any chemical cartridge respirator with organic vapor cartridge(s) in combination with a dust, mist, and fume filter. Any supplied-air respirator. [QR] [REF-7, p.127]

  . Recommendations for respirator selection. Max concn for use: 2 mg/cu m. Respirator Classes: Any supplied-air respirator operated in a continuous flow mode. Any powered, air-purifying respirator with organic vapor cartridge(s) in combination with a dust, mist, and fume filter. Any chemical cartridge respirator with a full facepiece and organic vapor cartridge(s) in combination with a high-efficiency particulate filter. Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted organic vapor canister having a high-efficiency particulate filter. Any self-contained breathing apparatus with a full facepiece. Any supplied-air respirator with a full facepiece. [QR] [REF-7, p.127]

  . Recommendations for respirator selection. Condition: Emergency or planned entry into unknown concentrations or IDLH conditions. Respirator Classes: Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode. Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-demand or other positive-pressure mode. [QR] [REF-7, p.127]

  . Recommendations for respirator selection. Condition: Escape from suddenly occurring respiratory hazards: Respirator Classes: Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted organic vapor canister having a high-efficiency particulate filter. Any appropriate escape-type, self-contained breathing apparatus. [QR] [REF-7, p.127]

5-2 OTHER PREVENTATIVE MEASURES:

  . Employees should wash immediately when skin is wet or contaminated. Work clothing should be changed daily if it is possible that clothing is contaminated. ... Provide emergency showers and eyewash. [REF-16, p.398]

  . Clothing which has had any possibility of being contaminated with endrin should be placed in closed containers for storage until it can be discarded or until provision is made for the removal of endrin from the clothing. If the clothing is to be laundered or otherwise cleaned to remove the endrin, the person performing the operation should be informed of endrin's hazardous properties. Non-impervious clothing which becomes contaminated with endrin should be removed immediately and not reworn until the endrin is removed from the clothing. [REF-11, p.2]

  . Where there is any possibility of exposure of an employees' body to endrin or liquids containing endrin, facilities for quick drenching of the body should be provided within the immediate work area for emergency use. Where there is any possibility of exposure of an employees' eyes to endrin or liquids containing endrin, an eye-wash fountain should be provided within the immediate work area for emergency use. [REF-11, p.2]

  . Good industrial hygiene practices recommend that engineering controls be used to reduce environmental concentrations to the permissible exposure levels. However, there are some exceptions where respirators may be used to control exposure. Respirators may be used when engineering and work practice controls are not technically feasible, when such controls are in the process of being installed, or when they fail and need to be supplemented. In addition to respirator selection, a complete respirator protection program should be instituted which includes regular training, maintenance, inspection, cleaning, and evaluation. [REF-11, p.2]

  . Respirators may also be used for operations which require entry into tanks or closed vessels and in emergency situations. If the use of respirators is necessary, the only respirators permitted are those that have been approved by the Mine Safety and Health Administration or by the National Institute for Occupational Safety and Health. [REF-11, p.2]

  . Eating and smoking should not be permitted in areas where endrin or liquids containing endrin are handled, processed, or stored. Employees who handle endrin, or liquids containing endrin should wash their hands thoroughly with soap or mild detergent and water before eating, smoking, or using toilet facilities. Skin that becomes contaminated with endrin should be immediately washed or showered with soap or mild detergent and water to remove any endrin. Workers subject to skin contact with endrin or liquids containing endrin should wash with soap or mild detergent and water any areas of the body which may have contacted endrin at the end of each work day. [REF-11, p.3]

  . 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. 

  . [SRP] Contaminated protective clothing should be segregated in such a manner so that there is no direct personal contact by personnel who handle, dispose, or clean the clothing. Quality assurance to ascertain the completeness of the cleaning procedures should be implemented before the decontaminated protective clothing is returned for reuse by the workers. 

  . The worker should immediately wash the skin when it becomes contaminated. [QR] [REF-7, p.127]

  . Work clothing that becomes wet or significantly contaminated should be removed and replaced. [QR] [REF-7, p.127]

  . Workers whose clothing may have become contaminated should change into uncontaminated clothing before leaving the work premises. [QR] [REF-7, p.127]

  . Contact lenses should not be worn when working with this chemical. [QR] [REF-7, p.127]

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

6-1 STABILITY/SHELF LIFE: 

  . Endrin is stable in the presence of most alkalis but rearranges to delta-keto endrin in the presence of strong acids, in sunlight and when heated. [REF-15, p.V5 158]

  . Highly unstable to acids and acidic /compounds/. [REF-17, p.257]

6-2 CLEANUP METHODS: 

  . 1. VENTILATE AREA OF SPILL. 2. COLLECT SPILLED MATERIAL IN MOST CONVENIENT & SAFE MANNER & DEPOSIT IN SEALED CONTAINERS FOR RECLAMATION. LIQUID CONTAINING ENDRIN SHOULD BE ABSORBED IN VERMICULITE, DRY SAND, EARTH. [REF-18]

  . Environmental consideration: Land spill: Dig a pit, pond, lagoon, holding area to contain liquid, or solid material. /SRP: If time permits, pits, ponds, lagoons, soak holes, or holding areas should be sealed with an impermeable flexible membrane liner./ Cover solids with a plastic sheet to prevent dissolving in rain, or fire fighting water. /Endrin, (agricultural insecticides, not elsewhere classified other than liquid)/ [REF-19, p.291]

  . Environmental considerations: Water spill: Use natural deep water pockets, excavated lagoons, or bag barriers to trap material at bottom. If dissolved, apply activated carbon at ten times the spilled amount in region of 10 ppm or greater concentration. Use mechanical dredges or lifts to remove immobilized masses of pollutants and precipitates. /Endrin (agricultural insecticides, not elsewhere classified other than liquid)/ [REF-19, p.291]

  . Technical report of the applicability of carbon to remove toxicants on EPA's published list and fish kill due to influent and effluent from five industrial plants currently using adsorption as a treatment method are examined. In the laboratory, activated carbon can achieve levels of less than 1 mg/l of aldrin, dieldrin, endrin, 1,1-dichloro-2,2-bis(p-chlorophenyl)ethene, 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane, 1,1-dichloro-2,2-bis(p-chlorophenyl)ethane, toxaphene, and aroclors 1242 and 1254. In operating plants, the toxicity of wastes to fish due /to/ unknown constituents is significantly reduced or totally removed by activated carbon treatment. [REF-20, p.548]

6-3 DISPOSAL METHODS: 

  . The reductive dechlorination of dieldrin and endrin was investigated as a possible procedure for field disposal of small quantities of these pesticides. The objective was to convert the parent compounds to environmentally less objectionable materials. Emulsifiable concentrate formulations of the pesticides in a soil slurry were mixed with powdered zinc, dilute acetic acid, and acetone to facilitate reaction. Analysis of the mixtures by GC-MS indicated essentially complete conversion of endrin and partial conversion of dieldrin to products probably formed by replacement of the bridge anti-chlorines with hydrogen. [REF-21]

  . 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. [REF-22]

  . Group II Containers: Non-combustible containers from organic or metallo-organic pesticides (except organic mercury, lead, cadmium, or arsenic compounds) must first be triple-rinsed. Containers that are in good condition may be returned to the manufacturer or formulator of the pesticide product, or to a drum reconditioner for reuse with the same type of pesticide product, if such reuse is legal under Department of Transportation regulations (eg 49 CFR 173.28). Containers that are not to be reused should be punctured ... and transported to a scrap metal facility for recycling, disposal or burial in a designated landfill. [REF-22]

  . Generators of waste (equal to or greater than 100 kg/mo) containing this contaminant, EPA hazardous waste number P004 or D012, must conform with USEPA regulations in storage, transportation, treatment and disposal of waste. [REF-23]

  . Potential candidate for incineration by liquid injection with a temperature range of 650-1600 deg C with a residence time of 0.1-2 sec. Also, a potential candidate for rotary kiln incineration with a temperature range of 820-1600 deg C with a residence time for liquids and gases: seconds; solids: hours. [REF-24, p.3-9]

7 *** HEALTH HAZARDS AND TOXIC EFFECTS***
7-1 NON-HUMAN TOXICITY VALUES:

    LD50 Guinea pig male oral 36 mg/kg [REF-25, p.841]

    LD50 Guinea pig female oral 16 mg/kg [REF-25, p.841]

    LD50 Rat female dermal 15 mg/kg [REF-25, p.841]

    LD50 Rabbit female oral 7-10 mg/kg [REF-25, p.841]

    LD50 Monkey oral 3 mg/kg [REF-25, p.841]

    LD50 Rat oral 3 mg/kg [REF-26, p.231]

    LD50 Mouse oral 1.3 mg/kg [REF-26, p.231]

    LD50 Mouse iv 2.3 mg/kg [REF-26, p.231]

    LD50 Rat male dermal 18 mg/kg [REF-26, p.231]

7-2 HUMAN TOXICITY EXCERPTS:

    IN ENGLAND OVER 100 PEOPLE WERE POISONED FROM EATING BREAD MADE FROM FLOUR CONTAMINATED WITH ENDRIN. WITHIN 1-3 HR OF EATING, /SOME/ ... WERE UNCONSCIOUS; OTHERS EXHIBITED EPILEPTIFORM CONVULSIONS. ... ALL RECOVERED WITHOUT COMPLICATIONS ... . [REF-27, p.II-285]

    WORKERS IN A PLANT MFR & FORMULATING ... ENDRIN HAD EPILEPTIFORM CONVULSIONS (3.3%) & HAD ELECTROENCEPHALOGRAMS SUGGESTING BRAIN STEM INJURY (20.5%). THE ELECTROENCEPHALOGRAMS USUALLY RETURNED TO NORMAL WITHIN 3-6 MO AFTER EXPOSURE CEASED. [REF-28, p.563]

    THERE WAS GOOD EVIDENCE THAT THE EXPOSURE OF FACTORY WORKERS TO ENDRIN DURING PESTICIDE MFR SIGNIFICANTLY INCR THE ACTIVITY OF HEPATIC MICROSOMAL ENZYMES, WITH INCR URINARY EXCRETION OF D-GLUCARIC ACID. [REF-29, p.621]

    Workers exposed to endrin exhibited a marked incr in excretion of 6-beta-hydroxycortisol and a marked decr in tissue storage levels of p,p'-1,1-dichloro-2,2-bis(p-chlorophenyl)ethene resulting from general environmental exposure. [REF-30, p.89]

    SYMPTOMATOLOGY: (Onset of symptoms between 20 min and 12 hr after ingestion): 1. Malaise, headache, nausea, vomiting, dizziness, and tremors. 2. Clonic and tonic convulsions, sometimes without premonitory symptoms. 3. Convulsive episodes may alternate with periods of severe central nervous depression. Death from respiratory arrest may occur during coma, which commonly outlasts the convulsive phase and may persist for a few days. /Dieldrin/ [REF-27, p.II-285]

    SYMPTOMATOLOGY: 4. During the acute phase, leukocytosis, rise in blood pressure, tachycardia, arrhythmias, metabolic acidosis, and fever have been described; Presumably they represent the consequences of hyperactivity of the sympathetic nervous system. 5. Disturbances of sleep, memory, and behavior may persist for several days or weeks after the acute phase of dieldrin poisoning. 6. Generalized cerebral dysrhythmia persisting for months, and both hematuria and albuminuria of about 2 weeks duration have been described in one aldrin poisoning in man. Transient hematuria occurred on the second day of an acute dieldrin poisoning. /Dieldrin/ [REF-27, p.II-285]

    Toxic level in human blood; 0.003 mg% 0.030 ug/ml; Lethal: not specified. [REF-31, p.2]

    Vital status and cause of death were assessed for 232 of a group of 233 workers engaged in the manufacturing and/or formulation of aldrin, dieldrin, endrin, and (for a limited period) Telodrin. This group is part of the total exposed population of more than 100 workers and was selected for follow up on account of the high exposures in the initial years of manufacturing and formulation and of the long exposure (mean 11 yr) and observation (mean 24 yr) periods. Total observed mortality was 25 versus 38 expected on the basis of the death statistics of the male Dutch population. Of the 9 cancer deaths, 3 were caused by lung cancer, while the remaining 6 were each of a different nature. Although in this group exposures have been high and exposure and the observation periods, long enough for meaningful evaluation, this study revealed no indication of a specific carcinogenic activity of aldrin, dieldrin, or endrin in manufacturing plant workers exposed to these products. [REF-32]

    Ingestion of 12 g of endrin by a 49 year old man caused convulsions persisting for 4 days, hypersalivation, hyperthermia, renal insufficiency, thrombocytopenia and recurrent hypotension. Death followed after 11 days, due to pulmonary complications (infection and hemorrhage) and hypoxemia causing bradycardia and cardiac arrest. Endrin in blood 4 hr, 6 and 11 days after ingestion were, respectively, 450, 86 and 71 ug/l. Endrin concentrations 11 days after ingestion were 0.071 mg/l in blood, 89.5 mg/kg in adipose tissue, 0.87 mg/kg in the heart, 0.89 mg/kg in the brain, 0.55 mg/kg in the kidneys, and 1.32 mg/kg in the liver. [REF-33]

    The early effects of acute intoxication are sudden epileptiform convulsions, lasting for several minutes, which can occur from 30 minutes up to 10 hours following over-exposure. ... Dyisrhythmic changes, often/precede convulsion. ... removal from exposure generally results in a normal electroencephalogram within one to six months. In most cases, recovery is rapid, but anorexia, lethargy, weakness, headache, and dizziness may persist for two to four weeks. ... In less severe cases of endrin intoxication, the main complaints were headache, dizziness, abdominal distress, nausea, vomiting, insomnia, and occasionally slight mental confusion. Many fatalities have occurred from ingestion of endrin, usually from accidental intake of bread made with contaminated flour. Such cases result in sudden onset of convulsions, with serum endrin levels of 0.053 ppm 30 minutes after the convulsion and 0.083 ppm after 20 hr. [REF-34, p.668]

    The most spectacular episodes of poisoning by endrin have been associated with the eating of bread made from contaminated flour. In most instances contamination occurred during shipment of the flour. At least 936 persons have been made sick by eating contaminated bread, and 26 of them died. Isolated accidents often involving the ingestion of formulations are less likely to be reported, but their number has been considerable. For example, 13 cases including six deaths in children /have been reported/. 60 cases of which 41 were suicidal, five were homicidal, 13 were of unknown origin, and one was accidental /have been reported/. [REF-35, p.248]

    The onset of poisoning may be as little as half an hour or as much as 10 hr after eating contaminated food. The interval usually has been 1 to 4 hr in cases of accidental ingestion and much less in cases of suicide and homocide. [REF-35, p.249]

    Severe poisoning by endrin involves repeated, violent, epileptiform convulsions, each lasting several minutes and followed by semiconsciousness or coma for 15 to 30 min unless the next fit occurs sooner. Fits may become almost continuous. Usually, there are few or no warning symptoms in severe poisoning, nad even in moderate poisoning there may be no warning before the first fit. A less common but very ominous feature of serious poisoning is hyperthermia (41 deg C or more). The high fever was followed by decerebrate rigidity in 1 and 2.5 year old children who developed temperatures 42 deg C and 41.7 deg C, respectively. [REF-35, p.249]

    Mild illness has involved dizziness, weakness of the legs, abdominal discomfort, and nausea but usually not vomiting. Some patients were temporarily deaf and some were slightly disoriented or aggressive. [REF-35, p.249]

    Deaths have occurred as little as half an hr after ingestion, and most suicidal cases are dead within an hr or two. Deaths usually have occurred in accidental cases within the first 12 hr. In most survivors, recovery was well advanced 24 hr after poisoning, but a few complained of headache, dizziness, lethargy, weakness, and anorexia for 2 to 4 wk. In one epidemic, many victims improved within the first 5 hours in the hospital, and they were promptly discharged. Except for abnormal electroencephalograms, neurological findings were normal soon after a convulsion. [REF-35, p.249]

    The mortality rates in outbreaks involving contaminated bread have varied from 0% to 9%. The difference depended in part on dosage. Endrin was found in a concentration of 150 ppm in a sample of bread in an epidemic with no mortality (0/59) and at concentrations of 1339 to 1807 in an epidemic with 9.0% (17/188) mortality. However, the mortality was 1.4% (7/490) in an outbreak in which a bread sample contained only 48 ppm of endrin. The mortality may have been due in part to the fact that patients in the latter epidemics were treated with atropine in the belief that they were suffering from organophosphate poisoning. [REF-35, p.250]

    Seven intoxications involving endrin, all characterized by one or more convulsions, were encountered in one factory. Although these illnesses were scattered over a period of 8 yr, all of them occurred during the 1st or, in a few instances, during the 2nd year of exposure of each person involved. Clinical recovery following occupational exposure to endrin has been essentially complete within 24 hr. [REF-35, p.250]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    MUTAGENICITY: MUTATION RESEARCH 76: 169 (1980). ESCHERICHIA COLI WP2,UVRA - REVERSE MUTATION STUDIES WITH METABOLIC ACTIVATION: NEGATIVE. [REF-36]

    AN AFFECTED ANIMAL MAY FIRST BECOME APPREHENSIVE & HYPERSENSITIVE OR ... BELLIGERENT. SOON BLEPHAROSPASMS & FASCICULATIONS OF FACIAL & CERVICAL MUSCLES WILL APPEAR, FOLLOWED BY CLONIC SPASMS ... /INCR IN SALIVATION & FROTHING PRECEDES CONVULSIONS PROGRESSING TO DEATH/. [REF-37, p.237]

    THE CARDIOVASCULAR EFFECT OF ENDRIN IN DOGS WAS FOUND ... TO BE DUE TO THE ACTION ON THE CNS ALTHOUGH SOME MAY BE CAUSED BY CHANGES IN CEREBRAL HEMODYNAMICS. ... IN CHRONIC POISONING CHANGES IN RENAL FUNCTION WERE MINIMAL, & DUE TO SECONDARY CHANGES IN SYSTEMIC HEMODYNAMICS. [REF-38, p.143]

    WHEN QUAIL WERE FED 1 PPM /ENDRIN/, NO EGGS WERE PRODUCED DURING THE REPRODUCTIVE PERIOD. ENDRIN FED @ 10 PPM REDUCED EGG PRODN IN PHEASANTS & REDUCED SURVIVAL OF THE CHICKS. [REF-28, p.567]

    ENDRIN WAS FED TO RATS @ 2, 6, OR 12 PPM IN THE DIET FOR 2 YR WITHOUT PRODUCING PRIMARY MALIGNANT HEPATIC TUMORS OR INCREASING TUMOR INCIDENCE IN ANY ORGANS. [REF-28, p.566]

    ... ENDRIN ... STUDIED ... IN HAMSTERS & MICE. SINGLE, ORAL DOSES APPROX 1/2 THE RESPECTIVE LD50 DOSES WERE GIVEN ON DAYS 7, 8, OR 9 OF GESTATION IN THE HAMSTER & ON DAY 9 OF GESTATION IN THE MOUSE. ... NUMBER OF DEFECTS WERE PRODUCED IN BOTH SPECIES. [REF-28, p.567]

    IN BEAGLE DOGS 9 MO STUDY DOSAGE LEVELS OF 1-3 PPM YIELDED INCREASED LIVER/BODY RATIO. [REF-28, p.572]

    PREGNANT CD RATS RECEIVED 0.450, 0.330, 0.150, 0.075, OR 0 MG/KG/DAY BY GASTRIC INTUBATION. MARKED REDUCTIONS IN MATERNAL WT GAIN, INCR IN HEPATIC TISSUE RESIDUE. FETAL TISSUE BURDEN INCR AT LOWEST DOSAGE. NOT TERATOGENIC. [REF-39]

    THE HEPATOCYTE PRIMARY CULTURE/DNA REPAIR ASSAY USING RAT, HAMSTER, & MOUSE HEPATOCYTES EXPOSED TO ENDRIN FOR 18 HR TOGETHER WITH THYMIDINE, INDICATED THAT ENDRIN WAS NOT GENOTOXIC. [REF-40]

    CNS TERATOGEN IN HAMSTERS BUT NOT IN RATS EXPOSED PERINATALLY TO 1.5 MG/KG/DAY ON DAYS 5-14 OF GESTATION CAUSED INCR LOCOMOTION ACTIVITY. RATS EXPOSED PERINATALLY SURVIVED; PUPS GROWTH NOT AFFECTED. [REF-41]

    PREGNANT CD 1 MICE RECEIVED 2.0, 1.5, 1.0, OR 0 MG/KG/DAY BY INTUBATION. MATERNAL TOXICITY INCL DEATH, DECR WT GAIN. CONCLUDED ENDRIN WAS NOT TERATOGENIC IN MICE WHEN ADMIN AT MATERNALLY TOXIC DOSE LEVELS THROUGHOUT PERIOD OF ORGANOGENESIS. [REF-39]

    Ten Ophiocephalus punctatus fish were placed in 20 l solns of 0.005, 0.01, 0.02, 0.04, or 0.08 ppm endrin and kept at 29 + or - 4 deg C at a pH 6.9. The percent survival at 96 hr was 100%, 80%, 70%, 40%, and 0% for the 0.005, 0.01, 0.02, 0.04, and 0.08 ppm groups, respectively. Statistically significant inhibition was noted ... for kidney lactic dehydrogenase. [REF-42]

    Fetal toxicity was determined in hamsters exposed to endrin ... on either day 8 or days 5-14 of gestation, by administration by oral gavage as a solution in corn oil /at doses of/ ... 0.5-10.0 mg/kg on day 8 and 0.75 to 3.5 mg/kg on days 5-14. ... Single dose /exposures/ ... resulted in significant incidences of fused ribs and meningoencephaloceles at levels of 5 mg/kg or greater. However, no significant effects were noted in either maternal mortality, and weight gain or in fetal mortality or weight gain. ... Multiple doses ... resulted in few fetal defects, although a significant dose-related incr in fetal mortality and decr in fetal weight was seen. Significant maternal lethality and weight reductions were noted at doses of 1.5 mg/kg/day or greater. ... Endrin was found to cross the placenta, and 20 ppb were found in fetuses from litters exposed to 2.5 mg/kg/day. [REF-43]

    Rainbow trout (Salmo gairdnerii), bluegill sunfish (Lepomis macrochirus), and sea lampreys (Petromyzon marinus) were subjected to 5.0 ppm of an 18.5% emulsified concn of endrin. Time for death or obvious distress to occur was: 4 hr, trout; 5 hr, bluegill; 14 hr, lamprey. [REF-44, p.56]

    COMPARATIVE EFFECTS OF ALDRIN, DIELDRIN, ENDRIN, ISODRIN, & TELODRIN ON DIFFERENT ATPASE ACTIVITIES IN BEEF HEART MITOCHONDRIAL & RAT BRAIN SYNAPTOSOMAL FRACTIONS WERE DETERMINED IN VITRO. BEEF HEART MITOCHONDRIAL (OLIGOMYCIN-SENSITIVE) MG(2+) ATPASE ACTIVITY WAS INHIBITED BY ALL CHEM AT ALL CONCN TESTED. /SRP: ABOUT 30% INHIBITION WAS OBSERVED WITH 100 UM ENDRIN/. RESULTS SUGGEST THAT ATPASE SYSTEM IN RAT HEART & CNS MAY BE SELECTIVELY INHIBITIED BY ALDRIN, BUT NOT BY ITS STRUCTURAL ANALOGS. [REF-45]

    Endrin was tested for mutagenicity in the Salmonella/microsome preincubation assay. Endrin was tested over a wide range of doses (0, 100, 333, 1000, 3333, and 10,000 ug/plate) in four Salmonella typhimurium strains (TA98, TA100, TA1535, and TA1537) in the presence and absence of Aroclor-induced rat or hamster liver S9. Endrin was negative in these tests and the highest ineffective dose level tested (not causing the formation of a precipitate) in any Salmonella tester strain was 333 ug/plate. [REF-46]

    The neurotoxic insecticide /endrin/ inhibited gamma-aminobutyric acid-dependent (36)Cl- uptake by mouse brain vescles. [REF-47]

    Concentrations of 0, 1, and 3 ppm endrin in dry duck mash were fed to mallards (Anas platyrhynchos) starting in Dec. Health and reproduction were measured the following spring and summer. One male fed 3 ppm, died with a diagnostically lethal level of 2.0 ppm (wet wt) in its brain. Birds fed 1 ppm reproduced as well as, if not better than, controls. Birds fed 1 ppm had significantly greater hatching success of fertile eggs than did those fed 0 or 3 ppm, and their clutches hatched significantly earlier than did those of birds fed 3 ppm. Mallards fed 3 ppm appeared to reproduce more poorly than controls, but this finding must be regarded with caution because the results of statistical tests often were not significant. Edrin accumulated in eggs to a mean of 1.1 and 2.9 ppm (wet wt) when fed to hens at 1 and 3 ppm. The concn in the carcasses of adults was similar to that in eggs, but the concn in the fat of adults was approx 4-7 times higher than in eggs. [REF-48]

    The toxicity to mice of ip administered polychlorocycloalkane insecticides, including endrin, is generally correlated with their potency as in vitro inhibitors of the brain specific (35)S-t-butylbicyclophosphorothionate binding site with correction for metabolic activation and detoxification. These findings from earlier studies areextended to in vivo investigations relating convulsant action to inhibition of the (35)S-t-butylbicyclophosophorothionate binding site in poisoned mice. Radiologand binding assays involved brain P2 membranes. Examination of lindane, technical toxaphene, toxaphene toxicant A, and 10 polychlorocyclodiene insecticides, including endrin , revealed 62 + or - 4% binding site inhibition 30 min after their LD50 doses with 32 +/- 3% inhibition at one-half and 6 + or - 3% inhibition at one-quarter of their LD50 doses. The brain P2 membranes of treated mice contain the parent compound with each of the polychlorcycloalkanes plus activation products of some of the cyclodienes: including 12-ketoendrin from endrin. [REF-49]

    HEPTACHLOR, 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE, ENDRIN, & ALDRIN WERE TERATOGENIC IN CHICKEN EGGS & THAT COMBINATIONS OF THESE INSECTICIDES HAD /SYNERGISTIC/ EFFECTS. [REF-50, p.329]

    The sc administration of 10 mg/kg produces intoxication in cattle. [REF-51, p.152]

    In the diet of poultry, 20 ppm of endrin produces anorexia, ataxia, convulsions, and death. [REF-51, p.152]

    The no-effect level in the rat is 0.05 mg/kg/day (dietary level of 1 ppm), in the mouse 0.038 mg/kg/day (dietary level of 0.3 ppm), and in the dog 0.025 mg/kg/day (dietary level of 1 ppm). [REF-25, p.841]

    Intratesticular injection of mice with endrin caused chromosomal abnormalities. Studies in mice have demonstrated that endrin produces specific alterations in unmyelinated fiber bundles of peripheral nerves but does not affect myelinated fibers. [REF-25, p.843]

    A high incidence of fetal organogenesis was reported in golden hamster fed single doses of 2.5 mg/kg of endrin. ... Congenital anomalies and growth retardation in offspring /were reported/, and rats fed a diet of 100 ppm of endrin for two years developed degenerative changes. [REF-34, p.668]

    Signs of Intoxication: Ataxia, slowness, drowsiness, tremors, trachael congestion, prostration, confulsions, wing-beat convulsions, and opisthotonos. Signs appeared as soon as 1 hr and mortalities usually occurred between 1 hr and 5 days after treatment. Remission took up to 1 week. /Species not specified/ [REF-52, p.38]

    The 30 day empirical minimum lethal dose for mallards (n =12) is 0.250 mg/kg per day for both sexes. The resulting cumulative toxicity index is 5.64/0.25 = 22, indicating a moderately high degree of cumulative action. The percutaneous LD50 for 10 month old mallard drakes (n =2) after a 24 hr dermal foot exposure to the 97% sample aoppears to be >140 mg/kg. Signs observed after percutaneous treatment included hyperexcitability, tenseness, shakiness, jerkiness, ataxia goose-stepping ataxia, slowness, and stumbling. These signs appeared as soon as 3 hr after the initiation of treatment. Remission took up to 4 days after the end of treatment. Mild dermal irritation was caused by exposure to endrin. When the percutaneous LD50 is compared with the acute oral LD50, endrin appears to have a relatively low order of dermal hazard in mallards. [REF-52, p.38]

    A total of 1600 mice of two strains were used to explore the possible carcinogenicity of endrin. Dietary levels of 0.3 and 3.0 ppm were used, and a few convulsions were observed at the higher level. Although fibrosarcomas, hepatomas, and leukemia were oberved, their incidence was not significantly higher than in the controls. [REF-35, p.248]

    Endrin is not teratogenic under practical conditions. Dietary levels that do notinjure the parents do not injure reproduction. In fact reproduction may continue with little change even at dosage levels that produce some convulsions. The results in wild deer mice are similar. Increased fetal mortality and also increased fetal toxicity (primarily delayed and deviant ossification) /was reported/ in the offspring of rats and mice that were bred for the first time 1 week after
    receiving four oral doses of endrin emulsion at a rate of 0.58 mg/kg at weekly intervals. The small differences were of unstated statistical significance. Endrin administered pregnancy at half the LD50 level produced a marked increase in fetal deaths of hamsters but not mice. Open eye, webbed foot, cleft palate, and especially fused ribs were seen in young hamster and may have been related to growth retardation. [REF-35, p.248]

    Differences in the effects of single and repeated doses administered hamsters during pregnancy were reported. A single dose as high as 10 mg/kg on day 8 did not kill the dams or young but did increase in the incidence of fused ribs and meningoencephaloceles. Multiple doses as high as 3.5 mg/kg/day on days 5 to 14 caused maternal weight loss and mortality, and fetal mortality but fewer fetal defects. Single dosages less than 5 mg/kg and repeated dosages of 1.5 mg/kg/day were ineffective. [REF-35, p.248]

    Hamster pups from dams that had received 1.5 mg/kg/day on gestation days 5 to 14 were more active than controls 15 days after birth, but the difference disappeared by day 34. [REF-35, p.248]

    An increased in the relative weight of the liver /was observed/ in rats receiving 5 ppm or more of endrin in the diet. [REF-35, p.248]

    Increased mixed function oxidase activity has been induce in both rats and rabbits by feeding low levels of endrin. ... No enzyme changes /were found/ 12 hr after enderin was administered but did find induction 24 hr and more after administration. Another source of variation is excessive dosage, which may be inhibitory. [REF-35, p.248]

    Greater benzpyrene hydroxylase activity was found in the liver microsomes of endrin-resistant pine mice than in microsomes from susceptible ones. High levels also were found in the offspring of resistant mice, suggesting that the difference may be inherited. The evidence for inheritance (in contrast to tolerance) is reasonable inasmuch as endrin is excreted rapidly, but final proof would require, among other things, demonstration that the young received no endrin via the placenta and milk. In nature, where the possibilty of outbreeding cannot be excluded, pine mice gradually lost resistance to endrin after application of endrin as a control measure was stopped. [REF-35, p.248]

    Large, single doses and small, repeated doses of endrin have largely opposite effects on the concentrations of biogenic amines in the brain, but whether the changes are responsible for poisoning or secondary to it is obscure. [REF-35, p.248]

    Three known mammalian metabolites of endrin are more toxic than the parent compound. The LD50 of 12-ketoendrin is 1.1 and 0.8 mg/kg in male and female rats respectively, and it exerts its full effect during the first 20 hr, compared to 4 to 8 days for endrin. Thus, 12-ketoendrin may be responsible for much of the acute toxicity of endrin or of intermediate metabolites in the rat. However, the fact that the brains of rats killed by endrin contain (in addition to endrin) substantially less 12-ketoendrin than do the brains of rats killed by 12-ketoendrin suggests that endrin is toxic per se. [REF-35, p.247]

    ... A single resistant mosquito fish may be treated with endrin in such a way that it survives but is able to release enough of the compound into 10 l of clean water to kill five normally susceptible fish of the same species. [REF-53, p.471]

7-4 EVIDENCE FOR CARCINOGENICITY:

    CLASSIFICATION: D; not classifiable as to carcinogenicity for humans. BASIS FOR CLASSIFICATION: Oral administration of endrin did not produce carcinogenic effects in either sex of two strains of mice. An NCI bioassay was suggestive of responses in male and female rats although NCI reported a no evidence conclusion. The inadequacies of the several bioassays call into question the strength of the reported negative findings. These inadequacies and the suggestive responses in the NCI bioassay do not support a Group E classification; rather a Group D classification best reflects the equivocal data. HUMAN CARCINOGENICITY DATA: Inadequate. ANIMAL CARCINOGENICITY DATA: Inadequate. [REF-54]

    No data are available in humans. Inadequate evidence of carcinogenicity in animals. OVERALL EVALUATION: Group 3: The agent is not classifiable as to its carcinogenicity to humans. [REF-55, p.S7 63]

7-5 NATIONAL TOXICOLOGY PROGRAM REPORTS:

    A bioassay of technical grade endrin for possible carcinogenicity was conducted by admin the test chemical in feed to Osborne-Mendel rats and B6C3F1 mice. Groups of 50 rats of each sex were admin one of two doses of endrin for 80 wk, then observed for 31 to 34 wk. The doses used for the male rats were 2.5 or 5 ppm. The initial doses of 5 or 10 ppm used for the females were not well tolerated and were reduced during the study. The time weighted avg doses used for the females were 3 or 6 ppm. Matched controls consisted of groups of 10 rats of each sex; pooled controls, used for statistical evaluation, consisted of the matched control groups combined with 40 untreated male and 40 untreated female rats from similar bioassays of other test chemicals. All surviving rats were /sacrificed/ at 110 to 114 wk. Groups of 50 mice of each sex were admin endrin at one of two doses for 80 wk, then observed for 10 or 11 wk. Initial doses of 2.5 or 5 ppm were used for the males were not well tolerated and reduced during the study. The time weighted avg doses used for the males were 1.6 and 3.2 ppm; the doses used for the females were 2.5 or 5 ppm. Matched controls consisted of groups of 10 mice of each sex; pooled controls, used for statistical evaluation, consisted of the matched control groups combined with 50 untreated male and 50 untreated female mice from similar bioassays of other test chemicals. All surviving mice were /sacrificed/ at 90 or 91 wk. ... Although survival of the high dose male mice at the end of the study was markedly lower than that of controls, the survivals of the low and high dose female mice and female and male rats were unaffected by endrin. The survival of the low dose male mice could not be evaluated, due to accidental admin of excessive quantities of endrin to this group during wk 66. ... In rats, the combination of adenomas and carcinomas of the adrenal occurred at the following incidence: males: pooled controls 2/44, matched controls 2/9, low dose 4/46, high dose 8/44; females: pooled controls 4/46, matched controls 3/9, low dose 16/49, high dose 7/47. These incidence did not show consistent statistical significance. ... In mice, no tumors occurred in dosed groups at incidence that were significantly higher than those in pooled or matched controls. It is concluded that under the conditions of this bioassay, endrin was not carcinogenic for Osborne-Mendel rats or B6C3F1 mice. [QR] [REF-56]

8*** EMERGENCY TREATMENT ***
8-1 ANTIDOTE AND EMERGENCY TREATMENT:

    Assisted respiration and succinylcholine at a rate of 0.5 to 1.0 mg/minute for 24 hours to maintain effective respiration and prevent convulsions. In many instances, such heroic measures are not necessary treatment being the same as for other chlorinated hydrocarbon insecticides. [REF-35, p.250]

    The initial dosage of any chlorinated hydrocarbon insecticide should be reduced as rapidly as circumstances permit /by/ bathing, vomiting, gastric aspiration and lavage, /and/ the administration of a saline cathartic. ... Oily laxatives should be avoided because they promote absorption of insecticide or solvent. ... The anticonvulsants that have been used most in treating poisoning by chlorinated hydrocarbon insecticides, both in patients and experimental animals, are pentobarbital and phenobarbital. ... Paralysis combined with artificial respiration proved effective when anticonvulsants had failed. When endrin convulsions persisted every 15 to 29 seconds in a 2 year old girl in spite of large doses of phenobarbital, pentobarbital, and chloral hydrate, she was paralyzed by succinylcholine (0.5 to 1 mg/min, iv for 24 hr) while being maintained by mechanically assisted respiration with humidified 40% oxygen. Respiratory assistance was discontinued after an additional 8 hr. Improvement was gradual over a period of several days; recovery was complete. [REF-35, p.179]

    Treatment is symptomatic and supportive. Oils should not be used as either cathartics or dermal cleansing agents, as they increase absorption. Gastric lavage and use of activated charcoal and sodium sulfate are indicated for ingestion. If dermal exposure occurred, contaminated clothes should be removed, and the skin should be thoroughly cleansed with soap and water. Management of seizures in both children and adults is with Valium or phenobarbital. Respirator depression and even respiratory arrest especially with concomitant use of Valium and phenobarbital in children, may occur. These drugs preferably should be used only in critical care areas where emergency endotracheal intubation can be performed. ... Epinephrine can not be utilized in patients with organochlorine posioning, as the organochlorines induce myocardial irritability and ventricular arrhythmias may occur. However, dopamine may be necessary in the event of hypotension unresponsive to fluid administration, and epinephrin may be necessary in the event of cardiopulmonary arrest. ... In a critically ill patient with unknown insecticide exposure, a trial of atropine and pralidoxime should not be withheld until the etiologic agent is discovered, for the use of these agents may prove life-saving in organophosphate poisoning. Atropine must be used with caution, as it can cause ventricular irritability, especially when a mycardial irritant such as an organochlorine is present. ... Hematologic, hepatic (especially with endrin, which is markedly hepatotoxic), and renal studies as well as cardiopulmonary monitoring should be carried out in acute intoxication from lindane or other organochlorines for at least 48 to 72 hr. Long term hematologic follow-up is necessary for the patient with lindane intoxication. As the carrier for these agents may be xylene or a petroleum distillate, management also must include observation and treatment for these entities. /Organochlorine pesticides/ [REF-57, p.1084]

8-2 MEDICAL SURVEILLANCE:

    Initial Medical Examination: A complete history and physical examination: The purpose is to detect existing conditions that might place the exposed employee at increased risk, and to establish a baseline for future health monitoring. Persons with a history of convulsive disorders would be expected to be at increased risk from exposure. Examination of the nervous system and liver should be stressed. The concentration of endrin in the blood is helpful in determining the extent of absorption. The aforementioned medical examination should be repeated on an annual basis. [REF-11, p.1]

9***METABOLISM AND PHARMACOLOGY ***

9-1 POPULATIONS AT SPECIAL RISK: 

    Agricultural workers, home gardeners, and those involved in endrin manufacture and distribution, especially when measuring and pouring the emulsifiable concentrated material, are at increased risk to mostly dermal and some respiratory exposures. [REF-58, p.C-35]

    Pregnant women, particularly those whose diets contain large amounts of fish, are considered a special group at risk. Evidence that endrin may cause chromosomal damage in germinal tissue suggests that men and women of child-bearing age may also be a special risk group. [REF-58, p.C-36]

    Persons with a history of convulsive disorders would be expected to be at increased risk from exposure /to endrin/. [REF-11, p.1]

9-2 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    SOLN OF OVER 2.5% ENDRIN ARE RAPIDLY ABSORBED BY SKIN. [REF-6, p.49-146]

    ... ENDRIN IS CLEARED MUCH MORE RAPIDLY FROM PLASMA THAN DIELDRIN BECAUSE OF MORE RAPID BILIARY EXCRETION. [REF-28, p.122]

    TWELVE WK AFTER APPLICATION OF (14)C ENDRIN TO UPPER LEAF SURFACES OF COTTON PLANTS, 33% OF THE APPLIED RADIOACTIVITY WAS RECOVERED, 26% ON & IN THE LEAVES & THE REMAINDER IN THE OTHER PLANT PARTS & SOIL. [REF-59, p.22]

    ENDRIN IS ACCUM IN THE BODY FAT OF COWS & IS EXCRETED IN SMALL AMT IN THEIR MILK. [REF-60, p.199]

    VERY LITTLE ENDRIN, AS COMPARED TO OTHER ORGANOCHLORINE INSECTICIDES, IS STORED IN ANIMALS. [REF-15, p.V5 164]

    ORAL ADMIN OF (14)C ENDRIN TO RATS IN DAILY DOSES OF 8 UG IN PEANUT OIL FOR 12 DAYS RESULTED IN EQUIL AFTER 6 DAYS. AFTER 12 DAYS, THE SPLEEN HAD HIGHEST CONCN, 3 PPM, THE BLOOD, 1.1 PPM, THE SKIN & SC ADIPOSE TISSUE, 0.74 PPM, THE PERITONEAL ADIPOSE TISSUE, 0.38 PPM & THE BRAIN, 0.25 PPM. [REF-15, p.V5 164]

    NO RESIDUES WERE DETECTED IN PLASMA, ADIPOSE TISSUE & URINE OF WORKERS OCCUPATIONALLY EXPOSED TO ENDRIN. [REF-15, p.V5 165]

    NO EVIDENCE OF EGGSHELL THINNING WAS FOUND FOR ANY OF SPECIES STUDIED. [REF-61]

    Following either oral or iv administration of (14)C endrin to rats, it is metabolized to relatively water soluble compounds and excreted mainly in the feces. ... The concentrations in the viscera are about the same as that in fat. ... Over 90% of excreted activity derived from (14)C endrin is found in the feces of intact rats and in the bile of those with bile festulas. [REF-25, p.842]

    After absorption, endrin is partly retained in fatty tissues, and partly excreted in urine and feces unchanged and as three metabolites. [REF-26, p.231]

    Following either oral or intravenous administration of (14)C-endrin to rats, it is metabolized to relatively water-soluble compounds and excreted mainly in the feces. The half-life is 2 to 3 days in males and 4 days in females after a dosage of 0.2 mg/kg. With daily oral doses, rats reach maximal storage in 6 days. The concentrations in the viscera are about the same as that in fat. In the rabbit, C-endrin is metabolized to anti-12-hydroxyendrin and to a lesser extent syn-12-hydroxyendrin. The hydroxylated metabolites are excreted mainly as sulfate conjugates but also as glucuronide conjugates. [REF-35, p.247]

    Over 90% of excreted activity derived from (14)C-endrin is found in the feces of intact rats and in the bile of those with bile fistulas. Under identical circumstances, endrin is excreted faster than dieldrin from intact rats, from bile-fistula rats (in the bile), and from isolated, perfused rat liver preparations. [REF-35, p.248]

    The greater susceptibility of female rats to endrin is reflected by the slower biotransformation and excretion of (14)C endrin in perfused liver preparations from females. [REF-35, p.248]

9-3 METABOLISM/METABOLITES:

    IN ANIMALS, ENDRIN IS DEGRADED, LARGELY TO 9-KETOENDRIN & 9-HYDROXYENDRIN, BUT ALSO TO 5-HYDROXYENDRIN. [REF-28, p.562]

    IN A 6-DAY PERIOD, MALES /RATS ADMIN ENDRIN IN ARACHIS OIL/ EXCRETED IN FECES 66% DOSE ... FEMALES ... 37%. ... ANALYSIS /FECES/ REVEALED ... ENDRIN ... ANTI-12-HYDROXYENDRIN ... SYN-12-HYDROXYENDRIN ... 3-HYDROXYENDRIN ... 12-KETOENDRIN ... & DELTA-KETOENDRIN ... . [REF-62, p.12]

    /IN RATS ADMIN ENDRIN, ANALYSIS OF FECES REVEALED/ A POLAR METABOLITE ... TRANS-4,5-DIHYDROISODRIN-4,5-DIOL. ANOTHER POLAR ... NOT IDENTIFIED. ... URINE FROM MALE RATS CONTAINED ENDRIN, 12-KETOENDRIN, ANTI-12-HYDROXYENDRIN & 3-HYDROXYENDRIN (17:19:2:1, RESPECTIVELY). THE EXTRACTS FROM FEMALE RATS DID NOT CONTAIN 12-KETOENDRIN. /SRP: 12-KETOENDRIN IS THE MOST TOXIC/. [REF-62, p.12]

    /ENDRIN ADMIN TO RATS IN 6 DAY STUDY/ ... MAJOR METABOLITE IN FEMALE RAT URINE /WAS/ IDENTICAL TO 12-HYDROXYENDRIN O-SULFATE. IN TISSUES /ANALYZED/ 12-KETOENDRIN /WAS/ MAJOR CMPD IN FAT OF MALES; ENDRIN IN FEMALES /BUT/ 12-KETOENDRIN WAS ALSO PRESENT. IN LIVER OF MALES NO ENDRIN /WAS DETECTED/ & 12-KETOENDRIN /WAS/ MAJOR METABOLITE. [REF-62, p.12]

    In the rabbit (14)C endrin is metabolized to anti-12-hydroxy endrin and to a lesser extent syn-12-hydroxyendrin. The hydroxylated metabolites are excreted mainly as sulfate conjugates but also as glucuronide conjugates. [REF-25, p.842]

    Production of 12-ketoendrin varies greatly from one mammalian species to another, and none has been detected in birds. [REF-35, p.247]

9-4 BIOLOGICAL HALF/LIFE:

    The half-life /in rats/ is 2-3 days in males and 4 days in females after a dosage of 0.2 mg/kg. [REF-25, p.842]

    Rat (male) 3 days; Rat (female) 4 days [REF-26, p.231]

9-5 MECHANISM OF ACTION:

    ... Interfere(s) with axonic transmission of nerve impulses and, therefore, disrupts the function of the nervous system, principally that of the brain. [REF-51, p.14]

9-6 INTERACTIONS:

    ... REPORTED THAT HEPTACHLOR, 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE, ENDRIN, & ALDRIN WERE TERATOGENIC IN CHICKEN EGGS & THAT COMBINATIONS OF THESE INSECTICIDES HAD /SYNERGISTIC/ EFFECTS ... . [REF-50, p.329]

    Endrin alone, malathion alone, and mixtures were tested concurrently with flagfish (fresh-water fish; Jordanella floridae) to determine if chronic joint toxicity (lethal and sublethal effects) and acute joint toxicity (lethal effects) are the same for a mixture of the two insecticides in fish. Chronic effects of mixtures on growth followed a simple additive effects model. Malathion did not alter the endrin effects on egg production, and it did not affect the uptake or elimination of endrin. Joint action on mortality in acute exposures occurred at 48 and 72 hr but not at 10 and 24 hr. [REF-63]

    Experiments were conducted to determine whether interactions in diposition between 2 insecticides might occur within the first few hours of exposure. Levels of both (14)C-labeled endrin and 3H-labeled 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane were monitored in serum, gall bladder, and whole bodies during pre- and post-exposures to each cmpd. in mosquitofish. Dichloro diphenyltrichloroethane for 4 hr generally reduced (14) C-labeled endrin accumulation in serum, gall bladders and whole bodies, whereas prior exposure to (14)C-labeled endrin exerted little effect on (3)H-labeled 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane accumulation. Simultaneous exposure to 3H-labeled 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane and (14) C-labeled endrin reduced (3)H-labeled 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane accumulation in the gall bladder at all times and in the whole body during the first 2 hr; (14)C-labeled endrin accumulation was generally reduced in the gall bladder and whole body. (14) C-labeled endrin levels in fish exposed subsequently to only (3)H-labeled 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane or 1,1-dichloro-2,2-bis(p-chlorophenyl)ethene were significantly higher in the gall bladder at all times after 0.5 hr and were reduced in the whole body at all times tested, compared to fish exposed subsequently only to uncontaminated water. The insecticide interactions observed may be the result of competition for and/or displacement of insecticides from mutual binding sites. [REF-64]

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

10-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Endrin has been formely used as an insecticide on cotton (its major use) and grains, and as an avicide, and rodenticide. EPA presently considers the pesticide cancelled. Endrin is very persistent, but it is known to photodegrade to delta-ketoendrin (half-life 7 days - June). Endrin released to soil will persist for long periods (up to 14 yrs or more), will reach the air either through very slow evaporation or adsorption on dust particles, will not leach to groundwater, and will reach surface water with surface runoff. Once endrin reaches surface waters it will adsorb strongly to sediments, bioconcentrate in fish, and photodegrade. Biodegradation will not be an important process. Fate of endrin in the atmosphere is unknown, but it probably will be primarily associated with particulate matter and be removed mainly by rainout and dry deposition. Monitoring data demonstrates that endrin continues to be a contaminant in air, water, sediment, soil, fish, and other aquatic organisms. Human exposure appears to come mostly from food or occupational exposure. (SRC) 

10-2 ECOTOXICITY VALUES:

  . EC50 SIMOCEPHALUS SERRULATUS LIZATION 45 UG/L/48 HR @ 21 DEG C (95% CONFIDENCE LIMIT 35-58 UG/L), FIRST INSTAR STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. UG/L), FIRST INSTAR STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. $o /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . EC50 DAPHNIA MAGNA (DAPHNID) 4.2 UG/L/48 HR @ 21 DEG C, FIRST INSTAR STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . EC50 DAPHNIA PULEX (DAPHNID) 20 UG/L/48 HR @ 15 DEG C (95% CONFIDENCE LIMIT 13-30 UG/L), FIRST INSTAR STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . EC50 CYPRIDOPSIS VIUDA (SEED SHRIMP) 1.8 UG/L/48 HR @ 21 DEG C, MATURE STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 ASELLUS BREVICAUDUS (SOWBUG) 1.5 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 0.9-3.7 UG/L), MATURE. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 GAMMARUS LACUSTRIS (SCUD) 3.0 UG/L/96 HR @ 21 DEG C (95% CONFIDENCE LIMIT 2.0-4.5 UG/L), MATURE. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 GAMMARUS FASCIATUS (SCUD) 4.3 UG/L/96 HR @ 21 DEG C (95% CONFIDENCE LIMIT 3.5-5.2 UG/L), MATURE. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 ORCONECTES NAIS (CRAYFISH) 3.2 UG/L/96 HR @ 21 DEG C (95% CONFIDENCE LIMIT 1.6-7.5 UG/L), EARLY INSTAR. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 PALAEMONETES KADIAKENSIS (GLASS SHRIMP) 3.2 UG/L/96 HR @ 21 DEG C (95% CONFIDENCE LIMIT 1.8-5.8 UG/L), MATURE. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 PTERONARCELLA BADIA (STONE FLY) 0.54 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 0.40-0.72 UG/L), NAIAD. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 PTERONARCYS CALIFORNICA (STONE FLY) 0.25 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 0.20-0.31 UG/L), 2ND YR CLASS. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 CLAASSENIA SABULOSA (STONE FLY) 0.08 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 0.06-0.09 UG/L), 2ND YEAR CLASS. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 ACRONEURIA (STONE FLY) LESS THAN 0.18 UG/L/96 HR @ 15 DEG C, 2ND YEAR CLASS. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 HEXAGENIA BILINEATA (MAYFLY) 62 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 41-95 UG/L), FIRST INSTAR. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 BAETIS (MAYFLY) 0.90 UG/L/96 HR @ 15 DEG C, (95% CONFIDENCE LIMIT 0.57-1.4 UG/L), JUVENILE. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 ISCHNURA VENTICALIS (DAMSELFLY) 2.4 UG/L/96 HR @ 21 DEG C (95% CONFIDENCE LIMIT 1.5-3.8 UG/L), JUVENILE. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 TIPULA (CRANE FLY) 12 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 7.3-18 UG/L), JUVENILE. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 ATHERIX (SNIPE FLY) 4.6 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 3.1-6.8UG/L), JUVENILE. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 SALMO GAIRDNERI (RAINBOW TROUT) 0.75 UG/L/96 HR @ 13 DEG C (95% CONFIDENCE LIMIT 0.64-0.88 UG/L), WT 1.0 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 CARASSIUS AURATUS (GOLDFISH) 0.44 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 0.29-0.66 UG/L), FINGERLING /TECHNICAL MATERIAL, 99%/ /FLOW-THROUGH TOXICITY TEST/ [REF-65, p.37]

  . LC50 CYPRINUS CARPIO (CARP) 0.32 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 0.25-0.41 UG/L), FINGERLING /TECHNICAL MATERIAL, 99%/ /FLOW-THROUGH TOXICITY TEST/ [REF-65, p.37]

  . LC50 PIMEPHALES PROMELA (FATHEAD MINNOW) 1.8 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 1.0-3.0 UG/L), WT 1.2 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 ICTALURUS MELAS (BLACK BULLHEAD) 1.1 UG/L/96 HR @ 24 DEG C (95% CONFIDENCE LIMIT 1.0-1.3 UG/L), WT 1.5 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 ICTALURUS PUNCTATUS (CHANNEL CATFISH) 0.32 UG/L/96 HR @ 24 DEG C (95% CONFIDENCE LIMIT 0.29-0.35 UG/L), WT 1.4 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 GAMBUSIA AFFINIS (MOSQUITOFISH) 1.1 UG/L/96 HR @ 17 DEG C (95% CONFIDENCE LIMIT 0.4-3.4 UG/L), WT 0.6 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.37]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 0.61 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 0.50-0.74 UG/L), WT 1.5 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.38]

  . LC50 MICROPTERUS SALMOIDES (LARGEMOUTH BASS) 0.31 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 0.25-0.39 UG/L), WT 2.5 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 99%/ [REF-65, p.38]

  . LC50 PERCA FLAVESCENS (YELLOW PERCH) 0.15 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 0.12-0.18 UG/L) FINGERLING /TECHNICAL MATERIAL, 99%/ /FLOW-THROUGH TOXICITY TEST/ [REF-65, p.38]

  . LC50 BOBWHITE QUAIL ORAL 14 PPM (95% CONFIDENCE LIMIT 11-24 PPM), AGE 17 DAYS [REF-66, p.21]

  . LC50 JAPANESE QUAIL ORAL 18 PPM (95% CONFIDENCE LIMIT 15-20 PPM), AGE 14 DAYS [REF-66, p.21]

  . LC50 RING NECKED PHEASANT ORAL 14 PPM (95% CONFIDENCE LIMIT 11-17 PPM), AGE 22 DAYS [REF-66, p.21]

  . LC50 MALLARD ORAL 22 PPM (95% CONFIDENCE LIMIT 17-31 PPM), AGE 8 DAYS [REF-66, p.21]

  . LC50 MALLARD ORAL 18 PPM (95% CONFIDENCE LIMIT 15-21 PPM), AGE 5 DAYS [REF-66, p.21]

  . LC50 Ophiocephalus punctatus (fish) 0.033 ppm/96 hr /Conditions of bioassay not specified/ [REF-42]

  . LC50 Eupera singleyi 60 ug/l/72 hr /Conditions of bioassay not specified/ [REF-67, p.B-33]

  . LD50 Anas platyrhynchos (Mallard) female oral 5.64 mg/kg (95% Confidence limit 2.71-11.7 mg/kg) 12 mo old [REF-52, p.38]

  . LD50 Tympanuchus phasianellus (Sharp-tailed grouse) female oral 1.06 mg/kg (95% Confidence limit) [REF-52, p.38]

  . LD50 Callipepla Californica (California quail) female oral 1.19 mg/kg (95% Confidence limit 0.857-1.65 mg/kg) 9-10 mo old [REF-52, p.38]

  . LD50 Pheasant male oral 1.78 mg/kg (95% Confidence limit 1.12-2.83 mg/kg) 3-4 mo old [REF-52, p.38]

  . LD50 Columba livia (Rock dove) oral 2.0-5.0 mg/kg [REF-52, p.38]

  . LD50 Odocoileus Hemionus hemionus (Mule deer) female oral 6.25-12.5 mg/kg, 10 mo old [REF-52, p.38]

  . LC50 Pagurus longicarpus (Hermit crab) 12 ppb/96 hr, static lab bioassay [REF-68, p.608]

  . LC50 Coturonix 17 ppm (95% confidence interval 25-20 ppm) [REF-69, p.70]

10-3 ENVIRONMENTAL FATE:

  . TERRESTRIAL FATE: Endrin released to soils will persist for extremely long periods of time (up to 14 yr or more). Biodegradation may be enhanced somewhat in flooded soils or under anaerobic conditions. Its low water solubility and strong adsorption to soil makes leaching into groundwater unlikely; However, the detection of endrin in certain groundwater samples suggest that leaching may be possible in some soils. Small amounts may volatilize from soil or be carried by dust particles into the air. Runoff from rain or irrigation of particle-associated endrin will carry particle-associated endrin to water systems(1,SRC). [REF-70, p.124]

  . AQUATIC FATE: Endrin released to water systems will not hydrolyze or biodegrade. It will be subject to photoisomerization to ketoendrin. It will extensively sorb to sediment and will significantly bioconcentrate in aquatic organisms. Evaporation from water will not be significant based on a calculated Henry's law constant of 4X10-7 atm cu m/mol(1,SRC). [REF-71]

  . ATMOSPHERIC FATE: Little is known about the fate of endrin in the atmosphere. Because of its low vapor pressure and high Koc, endrin is probably associated with particulate matter. It will likely be subject to photoisomerization to ketoendrin. A half-life of 1.45 hrs has been predicted for reaction with hydroxyl radicals(1,SRC). [REF-72]

10-4 BIODEGRADATION:

  . Endrin appears to be resistant to biodegradation in natural waters and most soils. Greater than 80% of endrin recovered from sterilized and unsterilized natural water (drainage canal of Holland Marsh, Ontario, Canada) and distilled water after 16 weeks(1). No degradation of endrin observed - Little Miami River water, 8 weeks(2). Soil biodegradation half-lives of approximately 4 to 8 years(3) and 14 yrs(4) or more(5) have been reported. Considerable degradation (51% - 4 days in Rutledge sand to essentially 100% in Magnolia sandy loam) has been reported(6); However, biodegradation was not conclusively proven to be the degradation route nor were the products identified(6). After 2 months endrin recovery in flooded Casiguran soil was only 8.4% while 88.24% was recovered in the upland soil(7); Endrin persisted in all other soils for 2 months(7). Anaerobic conditions apparently stimulate biodegradation of endrin, although it remains persistent(8). The half-life in thick anaerobic sewage sludge is 5-14 days with 4 unidentified products observed(9). [REF-73]

10-5 ABIOTIC DEGRADATION:

  . 100% recovery of endrin after 8 weeks dissolved in water from Little Miami River, OH (pH 7.3 - 8.0) in glass jars under sunlight and artificial fluorescent light indicates strong resistance to hydrolysis and photolysis(1); half-life greater than 4 years(1,2). Solid endrin exposed to sunlight for 12 days in glass panchets isomerized to ketoendrin in yields of 30% in October and 65% in June(3); Isomerization half-life in June - 7 days; Complete conversion in 17 days(3). Endrin exposed to sunlight for 1 hr on bean leaves - 1.8% photodecomposition products recovered; 15.4% decomposition when sensitized with 10 ppm retenone(4). 52.4% loss of solid endrin irradiated with blacklight (max output at 350 nm) for 24 hr at 35 deg C; 20.1% loss in 24 hrs shielded from light at 30 deg C(5). A half-life of 1.45 hr is predicted for reaction of endrin with photochemically produced hydroxyl radicals in the atmosphere(6). [REF-74]

10-6 BIOCONCENTRATION:

  . STONEFLIES CONCENTRATED ENDRIN 1150 TIMES ABOVE TEST WATER LEVEL; SNAILS 8600 TIMES. [REF-75]

  . Significant bioconcentration of endrin in fish: BCF of 1335-10,000 reported(1-2). Moderate to extensive bioconcentration in shellfish: BCF of 500-1250(1); In snail (Physa): BCF of 49,000(3). [REF-76]

  . Microcystis aeruginosa (alga) exhibited a bioconcentration factor of 200 after 7 days. [REF-77, p.B-29]

  . American oyster (Crassostrea virginica) exhibited a bioconcentration factor of 1670-2780 after 7 days. [REF-78, p.B-29]

  . Pimephales promelas (fathead minnow) exhibited a bioconcentration factor of 7000 after 300 days. [REF-79, p.B-29]

  . Ictalurus punctatus (channel catfish) exhibited a bioconcentration factor of 1,640-2000 after 41 and 55 days, respectively. [REF-80, p.B-29]

  . Anabaena cylindrica (alga) exhibited a bioconcentration factor of 222 after 7 days. [REF-77, p.B-29]

  . Scenedesmus quadricauda (alga) exhibited a bioconcentration factor of 156 after 7 days. [REF-77, p.B-29]

  . Oedogonium sp (alga) exhibited a bioconcentration factor of 140 after 7 days. [REF-77, p.B-29]

10-7 SOIL ADSORPTION/MOBILITY:

  . A Koc of 34,000 has been calculated(1). Endrin did not move on soil thin layer chromatography plates coated with Hagerstown silt clay loam(2). [REF-81]

10-8 VOLATILIZATION FROM WATER/SOIL:

  . No data concerning the volatilization of endrin from water were located in the literature. Using a water solubility value of 0.23 ppm(2) and a vapor pressure of 2X10-7 mmHg(3), a Henry Law constant of 4X10-7 atm cu m/mol can be estimated(1) and, therefore, it appears that volatilization from water will not be significant(1). Endrin's low vapor pressure suggests only limited evaporation from soil(SRC). However, several studies have suggested that moderate to extensive loss of endrin from soils and crops was due to evaporation(4). The loss of endrin from a glass surface at 45 deg C was 38% after 4 days and 82% after 8 days; No degradation products were detected(5). [REF-82]

11***SOURCES AND CONCENTRATIONS ***
11-1 NATURAL OCCURRING SOURCES: 

  . None. (SRC) 

11-2 ARTIFICIAL SOURCES: 

  . Endrin's former source in the environment is from use as an insecticide, avicide, and rodenticide(1). It has been used on agricultural crops, cotton seeds, control of birds on buildings and mice in orchards(1). Its major use has been on cotton crops(2). The U.S. EPA presently considers the pesticide cancelled(3). [REF-83]

11-3 WATER CONCENTRATIONS: 

  . DRINKING WATER: Endrin has been detected in 3 New Orleans, LA finished drinking waters at 4-8 parts/trillion(1) and in Ottawa, Canada tap water at <13 parts/trillion(2). Drinking water from Franklin, LA - 1961-62 (area of high endrin use) contained a maximum of 23 parts/trillion(3). [REF-84]

  . GROUNDWATER: New Jersey, 1977-79, detected in 114 of 1076 samples - max 0.2 ppb(1). Detected, not quantified in 1 or more of 54 wells in California(2) and 1 or more of 40 wells in New Jersey(3). [REF-85]

  . SURFACE WATER: Major river basins, US 1957-65, 732 samples, 38% pos, 7-149 parts/trillion(1); New Jersey, 1977-79, 604 samples, 18% pos, 0.5 ppb max(11). US, 1964-68, 529 samples, 13% pos, 0.086-0.133 ppb(2). Western US streams, 1968-71, detected in 1 of 20 sited,0.01-0.03 ppb(3); 1967-68, 333 samples from 20 stations, 1% pos, 0.01-0.07 ppb(4); 1965, 114 samples, 6% pos, 5-40 parts/trillion(5). Major US streams, 96 stations, 0.094 ppb max(6). Habitant Creek, Nova Scotia, Canada farm area, fall, 1972 - not detected to 18.46 ppb, median - 0.04 ppb(7). Tule Lake, CA - April, 1965-Feb 1967, 44 samples, 41% pos, .7-100 parts/trillion(8). Northeast LA, 1 of 3 lakes, 6 parts/trillion ave(9); Bayou Yokely, LA, fall, 1964 - not detected to 530 parts/trillion, 130 parts/trillion avg(10). [REF-86]

  . SEAWATER: Dutch estuarian mixing area, June 1974, 5 to 60 ppt, Dec 1974, 2 to 8 ppt; Dutch coastal waters, June 1979, <0.01 to 0.3 parts/trillion(1). Galveston Bay, TX, fall 1964, not detected(2). [REF-87]

  . RAIN WATER: 12 locations across Canada, April 1977 - Dec 1980, 210 samples, 44% pos detection limit (>1 parts/trillion, detection limit = .001 ppb), 10 ppb max(1). [REF-88, p.49]

11-4 EFFLUENTS CONCENTRATIONS: 

  . Not detected in 51 catchments of runoff in 19 cities, 1977-82(1). Industrial raw wastewater, 148 samples, 6% pos, 8 quantitative results ranged 5 to 10 ppb(2). [REF-89]

11-5 SEDIMENT/SOIL CONCENTRATIONS: 

  . SEDIMENT: Bayou Yokely, LA, Sept-Nov 1964, 65 to 165 ppb(1); Habitant Creek, Nova Scotia, Canada, Fall 1972, 4 of 25 sites: 145-309 parts/trillion and 21 of 25 sites: 0-46 ppb(2); Northeast LA, 1 of 3 lakes at <1 ppb(3). Rivers in Maryland, Virginia, West Virginia, 1 of 13 sites -0.4 ppb(1972) and 4.8 ppb (1976)(4). Salt Marsh, James Bay, Canada 1976 - 1 of 5 samples, <1 ppb(5). SOIL: Cropland sites, fiscal year 1970, 1506 samples from 35 states, 1.8% pos - 0.01-0.90 parts/trillion(6); 1971, 1486 samples from 37 states, 0.9% pos - <0.02 ppm to 1 ppm(7); 1972, 1483 samples from 37 states, 0.7% pos -0.01 ppm to 2.13 ppm max(8); 5 metropolitan areas, US 1971, 380 samples, 0.3% pos - <0.01 ppm(9). Rice growing areas, US 1972, 99 samples, 1% pos, max 0.17 ppm(10). US Air Force bases, residential, 1975-76, 41 sites, 5% pos - 10 ppb max(11). Farms, southwestern Ontario: 1964, 1966, 1969, 16 farms, 56% pos, 0.01 ppm to 6.55 ppm, ave 0.89 ppm(12). Cropland in Colorado - 1967, 50 samples, 4% pos, trace levels(14). Bayou Yokely, LA - fall 1964, 425 to 1,450 ppb(1). Kitakyushu, Japan - 16 ppb to 629 ppb(13). [REF-90]

11-6 ATMOSPHERIC CONCENTRATIONS: 

  . Mean airborne conc US, 1970-71, 8% pos, 0.2 ng/cu m overall mean, 2.6 ng/cu m mean of pos, 19.2 ng/cu m max(1). SUBURBAN: Jackson, MS, 1970-71, 1 of 3 sites pos, 20% of samples pos, 0.1 ng/cu m mean, 2 ng/cu m max(2). Columbia, SC, 9 samples, 11% pos 0.2 ng/cu m ave; Boston, MA, not detected in 9 samples(3). INDUSTRIAL/SOURCE DOMINATED: 800 meters from 2 formulations plants, one in Arkansas, 1970-72, 90 samples, 20% pos, 0.4-12.5 ng/cu m, mean 3.3 ng/cu m; Tennessee, 1971, 56 samples, 95% pos, 0.3-19.2 ng/cu m, mean 3.5 ng/cu m(4). Agricultural areas - ambient air, not detected to 6.5 ng/cu m(5). Stoneville, MS, 1972-74, 3.6 ng/cu m avg monthly samples, 27.2 ng/cu m max of monthly samples (Aug, 1974), 39.3 ng/cu m max of weekly samples(6); 1967-68, 1 of 9 locations pos, 98 samples, 26% pos, 58.5 ng/cu m max(7). [REF-91]

11-7 FOOD SURVEY VALUES: 

  . Market basket surveys - US: 1964-69, yearly range of pos diet composites - 0.3-2.8%, daily intake <1-1ug/day; 0.006 ug/kg body weight/day overall avg dietary intake(1); 1969-76, yearly range of pos diet composites 0.3-1% daily intake 0.02-0.04 ug overall avg dietary intake 0.001 ug/kg body weight/day(2); Oct 1977-Sept 1978, Adult total diet composites, 1 of 240 composites pos - 2 ppb (garden fruits)(3); Aug 1975-July 1976, diet composites infants, 2 of 10 pos - 6 ppb avg, toddlers, 1 of 10 pos - 1 ppb avg (found in fats and oils)(4); Aug 1976-Sept 1977, not detected in 117 infant and 132 toddler diet composites from 12 US cities(5); Oct 1977-Sept 1978, diet composites: infants - 1 of 98 pos, 1 ppb avg; Toddlers - not detected in 110 samples(6). US 1969-76: cheese, domestic, 784 samples, 0.1% pos, <0.1 ppb avg, imported, 5471 samples, not detected(2); red meat, 1520 samples, 1.8% pos, 2 ppb avg; poultry, 11340 samples, 6.3% pos, 4 ppb avg; eggs, 2303 samples, 0.8% pos, 0.5 ppb avg; large fruits, domestic, 3281 samples, 1.2% pos, 0.3 ppb avg, imported, 1048 samples, 5.9% pos, 1 ppb avg; small fruits, domestic, 1445 samples, 0.2% pos, 0.6 ppb avg, imported, 2119 samples, 7.4% pos, 5 ppb avg; Leaf and stem vegetables, 5319 samples, 0.8% pos, 5 ppb avg; Vine and ear vegetables, domestic, 2954 samples, 1.0% pos, 0.4 ppb avg, imported, 4112 samples, 7.6% pos, 2 ppb avg; Soy beans and soy bean products, 690 samples, 9.5% pos (highest frequency of occurrence), 8 ppb avg (highest ave level); Also frequently detected in beans, root vegetables, processed foods, corn and corn products, cotton seed meal, peanuts, miscellaneous animal feeds, hay and found infrequently in nuts and grains(2). US: 1964-69, detected most often in imported large fruits, 2556 samples, 30.6% pos, 10 ppb avg, max ave level: 118 samples, 9.3% pos, 28 ppb avg(1). Poultry products, 1804 samples, 3.3% pos, 0.01-0.1 ppm(7). US adult total diet, detected in 1 of 300 composites at trace level(5). [REF-92]

11-8 PLANT CONCENTRATIONS: 

  . Cotton stalks: 1972, 40 samples, 5% pos, 0.25 ppm ave(1); Cotton: 1971, 28 samples, 3.6% pos, 0.09 ppm max; Cotton stalks: 44 samples, 2.3% pos, 6.26 ppm avg(2). [REF-93]

11-9 FISH/SEAFOOD CONCENTRATIONS: 

  . US, 1970-76: fish, domestic, 2901 samples, 8.9% pos, 4 ppb avg, imported, 361 samples, 3.6% pos, 0.7 ppb avg; shellfish, domestic, 291 samples, 0.7% pos, 0.1 ppb avg, imported, 152 samples,0.2% pos, <0.1 ppb avg(1). Dutch Wadden Sea: invertebrates-Cerastoderma edule, 320 specimens,0.2 ppb avg pos samples, 0.3 ppb max; Mya arenaria, 20 specimens,0.61 ppb avg,0.9 ppb max(2). 3 Oxbow lakes, northeast LA - detected in 1 of 8 species (lake 1), 2 of 7 species (lake 2), and not detected in species from lake 3(3). US fish, major drainages, 1970-74, detected at 2.7% (1974) to 82.4% (1971) of stations, 10 ppm max (found in lipids)(4). Lakes Michigan and Huron, lake whitefish - 8 of 11 pos, 8-54 ppb; sea lamprey - 10 of 11 pos, 2-10 ppb(5). Eastern oyster, South Atlantic and Gulf of Mexico, 1964-65, 115 samples, 23% pos, <0.01-0.07 ppm(6). Clam, Corbicula manilensis, Apalachicola River, FL, 3 of 9 pos, <0.1-0.4 ppb(7). Gulf of Mexico amd Northwest Atlantic, red snapper - 3 ppb max, king mackeral - 14 ppb max, Spanish mackerel - 26 ppb max(8). Apalachicola River, FL, 1978, largemouth bass, not detected to 0.02 ppm, catfish, not detected to 0.01 ppm(10). Mussel, Mytilus edulis, Dutch Coastal waters, 0.03-0.13 ppm(11); Asiatic clam, Corbicula fluminea, California estuaries, 1967, <10-10 ppb(12). Fish, Nile River, Aug 1981-July 1982, 6 sites, avg 18.2-31.0 ppb, 86.2 ppb max(9). [REF-94]

  . Differentfish species from Abu Qir Bay, Idku Lake, and Maryut Lake in Alexandria, Egypt, were assayed for residues of organochlorine insecticides and polychlorinated biphenyls (PCBs). The fish were obtained from commercial fishermen in 1985: Pagellus erythrinus, Sargus vulgarius, Siganus rivulatus, Sphyraena sphyraena, and Trigla hirundo were obtained from Abu Qir Bay; and Tilapia fish from Idku and Maryut Lakes. Twenty grams of dorsal fish muscle were extracted and the residues analyzed by GLC; reagent blanks and spike samples were included with each sample. The waters from which the fish were obtained receive drainage from industrial, agricultural and urban activities. Water samples were not assayed for specific components. Assays for endrin indicated its presence in all fish. The highest concentration was found in Pagellus erythrinus (12.2 ug/kg) from Abu Qir Bay, and the lowest concentration was found in Telapia nilotica (0.88 ug/kg) from Idku and Maryut Lakes. All samples were well below permissible levels for endrin. [REF-95]

11-10 ANIMAL CONCENTRATIONS: 

  . US - herons found dead, moribund or shot, 105 samples, 7.6% pos, 0.86 ppm max(1). Oxbow Lake area, northeast LA, herons, 10 of 34 pos, 50 ppb ave, 0.38 ppm max; Water snakes - 1 of 10 pos, 0.42 ppm(2). Water snakes, Mississippi River, southern LA, 1977-79, 21 fat samples, 14% pos, 10 ppb, 28 liver samples, 32% pos, <10-20 ppb, 28 muscle samples, not detected(3). [REF-96]

  . /Endrin/ accumulates in the body fat /of cattle/ [REF-51, p.152]

11-11 MILK CONCENTRATIONS: 

  . USA, 1970-76, 4638 samples, 0.4% pos, 0.3 ppb avg endrin in fluid milk(1). [REF-97, p.240]

  . /Endrin/ is excreted in the milk of cattle [REF-51, p.152]

  . The rate of excretion in the milk /in dairy cows/ is proportional to dosage. [REF-53, p.155]

  . ... Residues found in the milk of cows fed known amounts of endrin in their daily ration; the average amount excreted in the milk/ppm intake ranged from 0.05-0.08 ppm. [REF-98, p.V5 161]

12*** HUMAN ENVIRONMENTAL EXPOSURE ***
12-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . Major general population exposure to endrin will occur through consumption of contaminated food and drinking water. Inhalation of contaminated air, especially near areas of high usage, may also provide significant exposure. Occupational exposure during application and other work in treated fields may be significant but it is presently not used in the U.S. (SRC) 

  . Potential exposure to endrin during orchard spraying was 0.01 mg/hr by inhalation and 2.5-3 mg/hr by dermal exposure(1). Dusting of potatoes led to exposure levels of 0.41 mg/hr by inhalation and dermal exposure of 18.5 mg/hr(1). Typical levels of airborne pesticides in formulating plants was 107 ng/cu m and in storage shed - 5.6 ng/cu m(2). [REF-99]

12-2 AVERAGE DAILY INTAKE: 

  . AIR INTAKE: (Assume 0.1-0.2 mg/cu m) 0.002-0.004 ug; WATER INTAKE: (assume 4-8 ppt) 0.008-0.016 ug; FOOD INTAKE: 0.02-0.04 ug(1). (SRC) [REF-100]

12-3 BODY BURDENS: 

  . 0.0003 mg% or 0.0030 ug/ml normal value found in human blood. [REF-31, p.2]

13*** STANDARDS AND REGULATIONS ***

13-1 IMMEDIATELY DANGEROUS TO LIFE OR HEALTH (IDLH): 

  . 2 mg/cu m [QR] [REF-7, p.126]

13-2 ACCEPTABLE DAILY INTAKES: 

  . FAO/WHO ADI: 0.0002 mg/kg [QR] [REF-101]

13-3 ALLOWABLE TOLERANCES: 

  . Tolerances are established for residues of the insecticide endrin (hexachloroepoxyoctahydro-endo, endo-dimethanonaphthalene) in or on raw agricultural commodities, as follows: 0 ppm for beets (sugar), beets (sugar, tops), broccoli, brussels sprouts, cabbage, cauliflower, cottonseed, cucumbers, eggplant, peppers, potatoes, squash (summer), and tomatoes. [REF-102]

13-4 OSHA STANDARDS: 

  . Permissible Exposure Limit: Table Z-1 8-hr Time-Weighted Avg: 0.1 mg/cu m). Skin Designation. [QR] [REF-103]

13-5 NIOSH RECOMMENDATIONS: 

  . Recommended Exposure Limit: 10 Hr Time-Weighted Avg: 0.1 mg/cu m. Skin. [QR] [REF-7, p.126]

13-6 THRESHOLD LIMIT VALUES: 

  . 8 hr Time Weighted Avg (TWA) 0.1 mg/cu m, skin [QR] [REF-104, p.35]

  . 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-104, p.6]

  . A4. A4= Not classifiable as a human carcinogen. [QR] [REF-104, p.35]

13-7 FEDERAL DRINKING WATER STANDARDS: 

  . EPA 2 ug/l [REF-105]

13-8 FEDERAL DRINKING WATER GUIDELINES: 

  . EPA 2 ug/l [REF-105]

  . NY) NEW YORK 0.2 ug/l [REF-105]

13-9 STATE DRINKING WATER GUIDELINES: 

  . AZ) ARIZONA 0.32 ug/l [REF-105]

  . ME) MAINE 0.2 ug/l [REF-105]

13-10 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-106]

  . 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-107, p.189]

  . 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-108, p.6193-5]

13-11 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 1 lb or 0.454 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-109]

  . 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. Endrin 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-110]

13-12 RCRA REQUIREMENTS: 

  . P051; As stipulated in 40 CFR 261.33, when endrin, 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-111]

    D012; A solid waste containing endrin may or may not become characterized as a hazardous waste when subjected to the Toxicity Characteristic Leaching Procedure listed in 40 CFR 261.24, and if so characterized, must be managed as a hazardous waste. [REF-112]

13-13 FIFRA REQUIREMENTS: 

  . Classified for restricted use, limited to use by or under the direct supervision of a certified applicator. Formulations: All emulsions, dusts, wettable powders, pastes, and grandular formulations 2% and above. Use Patterns: All uses. Classification: Restricted. Criteria influencing restrictions: Acute dermal toxicity. Hazard to nontarget organisms. [REF-113]

  . Classified for restricted use, limited to use by or under the direct supervision of a certified applicator. Formulation: All concentrations less than 2%. Use Patterns: All uses. Classification: Restricted. Criteria influencing restrictions: Hazard to nontarget organisms. [REF-113]

  . Tolerances are established for residues of the insecticide endrin (hexachloroepoxyoctahydro-endo, endodimethanonaphthalene) in or on the following raw agricultural commodities: beets (sugar), beets (sugar, tops), broccoli, brussel sprouts, cabbage, cauliflower, cottonseed, cucumbers, eggplant, peppers, potatoes, squash (summer), and tomatoes. [REF-102]

  . As the federal pesticide law FIFRA directs, EPA is conducting a comprehensive review of older pesticides to consider their health and environmental effects and make decisions about their future use. Under this pesticide reregistration program, EPA examines health and safety data for pesticide active ingredients initially registered before November 1, 1984, and determines whether they are eligible for reregistration. In addition, all pesticides must meet the new safety standard of the Food Quality Protection Act of 1996. Pesticides for which EPA had not issued Registration Standards prior to the effective date of FIFRA, as amended in 1988, were divided into three lists based upon their potential for human exposure and other factors, with List B containing pesticides of greater concern and List D pesticides of less concern. Endrin is found on List B. Case No: 2250; Pesticide type: insecticide, rodenticide; Case Status: No products containing the pesticide are actively registered ... The case /is characterized/ as "cancelled." Under FIFRA, pesticide producers may voluntarily cancel their registered products. EPA also may cancel pesticide registrations if registrants fail to pay required fees or make/meet certain reregistration commitments, or if EPA reaches findings of unreasonable adverse effects.; Active ingredient (AI): Hexachloroepoxyoctahydro-endo, endo-dimethanonapthalene; AI Status: The active ingredient is no longer contained in any registered pesticide products ... "cancelled." [QR] [REF-114, p.180]

14*** MONITORING AND ANALYSIS METHODS ***

14-1 SAMPLING PROCEDURES:

  . NIOSH Method 5519. Analyte: Endrin. Matrix: Air. Sampler: Filter and solid sorbent tube (0.8 um cellulose ester membrane plus chromosorb 102, 100/50 mg). Flow Rate: 0.5 to 1 l/min. Sample Size: 120 liters. Shipment: Routine. Sample Stability: 100% recovered after 1 week at 25 deg C. [REF-115, p.5519-1]

14-2 ANALYTIC LABORATORY METHODS:

  . The method used to analyze ... crude vegetable oil and its ... refinery for endrin and dieldrin involved dissolution of the samples in ethyl acetate-toluene, filtration if necessary, clean-up by gel permeation chromatography and then florisil column chromatography. The oil was isolated from aqueous oil mixtures by extraction with hexane before analysis. [REF-116]

  . PRODUCT ANALYSIS IS BY GLC OR BY IR SPECTROSCOPY. [REF-117, p.235]

  . RESIDUES MAY BE DETERMINED BY GLC WITH ECD. [REF-117, p.235]

  . Endrin in pesticide formulations is determined by IR spectroscopic method. [REF-118, p.V1 175]

  . EPA Method 505. Microextraction and GC with ECD for the analysis of organohalide pesticides and aroclors in drinking water including finished drinking water and drinking water during intermediate stages of treatment. For endrin the method has a detection limit of 0.063 ug/l, a percent recovery of 119%, and a relative standard deviation of 25.0% in reagent water. [REF-119]

  . EPA Method 608. GC with ECD for the analyis of organochlorine pesticides and polychlorinated biphenyls including endrin in municipal and industrial discharge. Under the prescribed conditions for endrin, the method has a detection limit of 0.006 ug/l. Precision and method accuracy were found to be directly related to the concentration of the parameter and essentially independent of the sample matrix. Interferences: Phthalate esters and PCBs. [REF-120]

  . EPA Method 625. GC/MS for the analysis of acid/base/neutral extractables including endrin in municipal and industrial discharges. Under the prescribed conditions for endrin, the method detection limit is not determined. Precision and method accuracy were found to be directly related to the concentration of the parameter and essentially independent of the sample matrix. Interferences: PCBs. [REF-120]

  . EPA Method 8080. GC for the detection of organochlorine pesticides and polychlorinated biphenyls in solid waste. Detection is achieved by an electron capture detector or a halogen-specific detector. Sensitivity and reliability of this method usually depend on the level of interferences rather than on instrumental limitations. If interferences prevent detection of the analytes, the method may also be performed on samples that have undergone cleanup. EPA Method 3620. Florisil Column Cleanup, by itself or followed by EPA Method 3660, Sulfur Cleanup, may be used to eliminate interferences in the analysis. Under the prescribed conditions for endrin, the method has a detection limit of 0.006 ug/l. Precision and method accuracy were found to be directly related to the concentration of the parameter and essentially independent of the sample matrix. [REF-121]

  . EPA Method 8250. Packed Column GC/MS Technique for the determination of semivolatile organic compounds in extracts prepared from all types of solid waste matrices, soil, and groundwater. This method is applicable to quantify most neutral, acidic, and basic organic compounds that are soluble in methylene chloride and capable of being eluted with derivatization as sharp peaks from a gas chromatographic packed column. Under the prescribed conditions, endrin detection limit is not given. Precision and method accuracy were found to be directly related to the concentration of the analyte and essentially independent of the sample matrix. [REF-121]

  . EPA Method 525.Determination of organic compounds in drinking water by liquid-solid extraction and capillary column GC/MS. Under the prescribed conditions for endrin, the method has a detection limit of 0.50 ug/l as defined by EPA. Precision and method accuracy were found to be directly related to the concentration of the parameter and essentially independent of the sample matrix. [REF-122, p.159]

  . EPA Method 1618. Combined method using wide bore capillary column GC with selective ECD for the determination of organo-halide pesticides and PCBs, organo-phosphorus pesticides, and phenoxy-acid herbicides. Under the prescribed conditions for endrin, the method has a detection limit of 4.00 ng/l as defined by EPA. [REF-122, p.159]

  . EPA Method 508.GC with an ECD for the determination of chlorinated pesticides in drinking water. Under the prescribed conditions for endrin, the method detection limit is 0.01 ug/l as defined by EPA. [REF-122, p.180]

  . EPA Method 680.Determination of pesticides and PCBs in water and soil/sediment by GC/MS. This method is applicable to samples containing PCBs as single congeners or as complex mixtures. Two internal standards, chrysene-d12 and phenanthrene-d10, are added to each sample extract before analysis. Under the prescribed conditions, endrin has a method detection limit of 0.80 ug/l. No interferences were present as defined by EPA. [REF-122, p.180]

  . EPA Method D3086. GC method with ECD for the determination of organochlorine pesticides in water and wastewater. Under the prescribed conditions, endrin has range of 1.00 ug/l as used by American Society for Testing Materials. [REF-122, p.180]

  . EPA Method MOLM01. Combined method using GC with ECD for the determination of volatiles; semivolatiles; and pesticides and aroclors. Under the prescribed conditions for endrin, the Contract Required Quantitation limit is 3.30 ug/kg in low solids and 0.10 ug/l in water as defined by EPA. [REF-122, p.180]

  . EPA Method 8270. Capillary Column GC/MS. This method is used for the determination of semivolatile organic compounds in extracts prepared from all types of solid waste matrices, soils, and groundwater. This method is applicable to quantify most acidic, basic, and neutral organic compounds that are soluble in methylene chloride and are capable of being eluted without derivatization as sharp peaks from a capillary column (DB-5 or equivalent). The estimated quantitation limit for endrin in water is not determined as defined by EPA. [REF-122, p.180]

  . EPA Method O-3104. GC with FPD for the determination of organic substances including endrin in water and fluvial sediments. Under the prescribed conditions, endrin has an estimated detection limit of 0.01 ug/l as used by United States Geological Survey. [REF-122, p.180]

  . EPA Method O-5104. Determination of organophosphorus insecticides using GC with FPD; and determination of organochlorine compounds by using GC with ECD in water and fluvial sediments. Organochlorine and organophosphorus cmpds are extracted from suspended sediment and bottom material with acetone and hexane. Under the prescribed conditions, endrin has an estimated detection limit of 0.10 ug/l as used by United States Geological Survey. [REF-122, p.180]

  . NIOSH Method: 5519. Analyte: Endrin. Matrix: Air. Procedure: GC, nickel ECD. For endrin this method has an estimated detection limit of 0.02 ug sample. The precision/RSD is 0.016 at 1.2 to 24.5 ug/sample and the recovery is not determined. Applicability: The working range is 0.01 to 0.33 mg/cu m for a 120 liter air sample. Interferences: None identified. [REF-115, p.5519-1]

  . Endrin in pesticide formulations such as in dusts, granules, wettable powders, emulsifiable concentrates, and solutions are purified on adsorbent columns using the infrared spectroscopic method. Method is not applicable to emulsifiable concentrates or granules containing petroleum hydrocarbon solvents or to mixtures containing other common pesticides or adjuvants that absorb in same wavelength region as hexachloro-hexahydro-endo,exo-dimethanonaphthalene. [REF-118, p.V1 175]

15***MANUFACTURING AND USE INFORMATION ***

15-1 METHODS OF MANUFACTURING: 

  . PREPN FROM ISODRIN. [REF-1, p.560]

  . PREPN: ENDRIN IS PRODUCED BY CONDENSING HEXACHLOROCYCLOPENTADIENE WITH VINYL CHLORIDE TO PRODUCE HEPTACHLORBICYCLO-(2.2.1)-2-HEPTENE. THIS IS CONDENSED WITH CYCLOPENTADIENE TO FORM ISODRIN & THAT IS OXIDIZED TO THE 6,7-EPOXIDE WITH PERACETIC OR PERBENZOIC ACID. [REF-28, p.556]

15-2 IMPURITIES: 

  . Impurities found in a technical grade endrin sample included the following: dieldrin, isodrin, aldrin, heptachloronorbornadiene, heptachloronorbornene, endrin aldehyde, and delta-ketoendrin. [REF-123, p.28-1]

15-3 FORMULATIONS/PREPARATIONS: 

  . Grades or purity: technical 95-98%; Dry formulations, up to 75% endrin; liquid formulations, up to 25% in ... xylene. [REF-8]

  . Endrin has a minimum purity of 95% active ingredient with 55.57% chlorine content, less than 0.4% free acid and less than 0.1% water. It is formulated into emulsifiable dusts, concentrates granules and baits. [REF-15, p.V5 158]

  . /Endrin/ is formulated as 19.2-20% emulsifiable concentrates, 50% water-wettable powders, 1-5% granules, and 1-2% dusts. [REF-25, p.841]

15-4 OTHER MANUFACTURING INFORMATION: 

  . FOR USE ON COTTON: CANCEL ALL USES IN ALL STATES EAST OF MISS RIVER & IN ARK, LA, OKLA, TEX, EAST OF INTERSTATE HIGHWAY 35. CONTINUE REGISTRATION FOR USE IN OTHER AREAS, PROVIDED LABEL MODIFICATIONS ARE MADE INCL CLOTHING REQUIREMENTS FOR FEMALE WORKERS. WARNINGS TO FEMALE WORKERS. [REF-124]

  . FOR USE ON COTTON: CONTINUE EQUIPMENT & APPLICATION RESTRICTIONS; PROCEDURES TO BE FOLLOWED IF FISH KILL OCCURS; AND CAUTION AGAINST PROPHYLACTIC USE. [REF-124]

  . WITH SMALL GRAINS: CANCEL ALL USES OTHER THAN FOR CONTROL OF ARMY CUTWORM, THE PALE WESTERN CUTWORM & GRASSHOPPERS; CONTINUE THESE USES PROVIDED VARIOUS LABEL MODIFICATIONS ARE MADE SIMILAR TO COTTON. [REF-124]

  . IN ORCHARD USE: CANCEL USES TO CONTROL EASTERN MEADOW VOLE; CONTINUE USES IN ORCHARDS TO CONTROL PINE VOLE & WESTERN MEADOW VOLE WITH THE REQUIREMENT FOR SIMILAR LABEL MODIFICATIONS AS FOR COTTON. FOR ORNAMENTALS; CANCEL ALL USES. [REF-124]

  . FOR SUGARCANE: CANCEL USE TO CONTROL SUGARCANE BORER. CONTINUE USE TO CONTROL SUGARCANE BEETLE, AGAIN WITH LABEL MODIFICATIONS IN THE SAME CATEGORIES AS COTTON. CONIFER SEED TREATMENTS: CONTINUE USES WITH LABEL MODIFICATION TO INCORPORATE RESTRICTIONS IN SAME CATEGORY AS FOR COTTON. [REF-124]

  . TREE PAINT: CONTINUE WITH FURTHER LABEL RESTRICTIONS AS FOR COTTON. ALFALFA & CLOVER SEED CROPS: CONTINUE WITH FURTHER LABEL RESTRICTIONS AS FOR COTTON. BIRD PERCHES: CANCEL "SORBIKIL"; CONTINUE "RID-A-BIRD" WITH FURTHER LABEL RESTRICTIONS AS FOR COTTON. [REF-124]

  . Persistent insecticide with contact and stomach action. [REF-2, p.A177/Aug 87]

  . Discontinued /in/ 1987 by Shell International Chemical Co., Ltd. [REF-125, p.C-137]

15-5 MAJOR USES: 

  . The active ingredient is no longer contained in any registered pesticide products ... "cancelled." [QR] [REF-114, p.180]

  . IT IS A NON-SYSTEMIC & PERSISTENT INSECTICIDE USED MAINLY ON FIELD CROPS. IT IS NON-PHYTOTOXIC @ INSECTICIDAL CONCN, BUT IS SUSPECTED OF /CAUSING/ DAMAGE TO MAIZE. /SRP: FORMER USE/ [REF-117, p.235]

  . Insecticide used to control the army cutworm (Euxoa aoxiliaris), the pale western cutworm (Agrotis orthogonia), pine vole (Microtus pinetorium), meadow voles (Microtus species), and grasshoppers, but only when federal regulations are strictly followed. /SRP: Former use/ [REF-126]

  . [SRI] INSECTICIDE FOR SMALL GRAINS, SUGARCANE, & APPLE ORCHARDS /SRP: FORMER USE/ 

  . The only known use of endrin is as an insecticide, as an avicide, and as a rodenticide. /Former use/ [REF-15, p.V5 159]

  . Endrin has been used mainly on field crops such as cotton and grains. It has also been used for grasshoppers in noncropland and to control voles and mice in orchards. /SRP: Former use/ [REF-25, p.841]

  . Control of a wide range of insects (particularly Lepidoptera) in cotton, maize, sugarcane, rice, cereals, ornamentals, and other crops. /SRP: Former use/ [REF-2, p.A177/Aug 87]

15-6 CONSUMPTION PATTERNS:

    [SRI] ESSENTIALLY 100% AS AN INSECTICIDE 

15-7 U.S. PRODUCTION:

    [SRI] (1977) PROBABLY GREATER THAN 2.27X10+6 G 

    [SRI] (1980) 4.54X10+7 G (CONSUMPTION) 

16***CHEMICAL AND PHYSICAL PROPERTIES ***

16-1 MOLECULAR WEIGHT             : 380.93 [REF-1, p.560]

16-2 MELTING POINT                : BELOW 392 DEG F [REF-6, p.49-146]

16-3 DENSITY/SPECIFIC GRAVITY     : Specific gravity 1.7 @ 20 deg C. [REF-127, p.A-1]

16-4 VAPOR PRESSURE               : 2X10-7 MM HG @ 25 DEG C [REF-117, p.235]

16-5 CORROSIVITY                  : Slightly corrosive to metals [REF-2, p.A177/Aug 87]

16-6 OCTANOL/WATER PARTITION COEFFICIENT:

  log Kow= 5.20 [QR] [REF-128]

16-7 SOLUBILITIES: 

  . Solubility in g/100 ml solvent at 25 deg C: acetone 17, benzene 13.8, carbon tetrachloride 3.3, hexane 7.1, and xylene 18.3 [REF-1, p.560]

  . Solubility of endrin in fresh water: 200 ug/l. [REF-129, p.A-1]

  . Insol in methanol [REF-26, p.231]

16-8 SPECTRAL PROPERTIES: 

  . Intense mass spectral peaks: 81 m/z (100%), 263 m/z (98%), 265 m/z (65%), 261 m/z (65%) [REF-130, p.103]

16-9 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . AN ISOMER OF DIELDRIN [REF-15, p.V5 159]

  . LIGHT TAN COLOR /TECHNICAL GRADE/ [REF-6, p.49-146]

  . MILD CHEMICAL ODOR /TECHNICAL GRADE/ [REF-15, p.V5 158]

  . Melting Point: 200 deg C [REF-26, p.231]

  . Compatible with non-acidic fertilizers, herbicides, fungicides, and insecticides.          
     [REF-5]

  . Decomposes at 245 deg C [REF-1, p.560]

  . Henry's Law constant = 4X10-7 atm cu m/mol (est) [REF-131]

17***REFERENCES ***

17-1 SPECIAL REPORTS:
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  . SCHMITT CJ ET AL; ORGANOCHLORINE RESIDUES IN FISH: NATIONAL PESTICIDE MONITORING PROGRAM 1970-74; PESTIC MONIT J 14 (4): 136 (1981).
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  . Dangerous Properities of Industrial Materials Report 5 (2): 7 (1985). Usage, standards, and toxicological properties associated with the insecticide endrin. Federal restrictions on endrin's storage and disposal are reviewed. Bioaccumulation, carcinogenicity, mutagenicity, teratogenicity, and toxicity are discussed for fish, animals, birds, and humans.
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  . DHEW/NCI; Bioassay of Endrin for Possible Carcinogenicity Technical Rpt Series No. 012 NTIS Pub No. PB288461/AS
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