
                      1***SUBSTANCE IDENTIFICATION*** 
1-1 HSDB CHEMICAL NAME           : ALDRIN

1-2 CAS REGISTRY NUMBER               : 309-00-2

1-3 SYNONYMS:

    ALDOCIT ; Aldrec [REF-1, p.39]; Aldrex [REF-2, p.A007/Aug 87]; Aldrex 40 ; Aldrine (France) [REF-3, p.C-15]; Aldron [REF-2, p.A007/Aug 87]; ALDROSOL ; Algran [REF-1, p.39]; COMPOUND 118 [REF-4, p.39]; 1,4:5,8-DIMETHANONAPHTHALENE, 1,2,3,4,10,10-HEXACHLORO-1,4,4A,5,8,8A-HEXAHYDRO-, ENDO,EXO- ; 1,4:5,8-DIMETHANONAPHTHALENE, 1,2,3,4,10,10-HEXACHLORO-1,4,4A,5,8,8A-HEXAHYDRO-, (1ALPHA,4ALPHA,4ABETA,5ALPHA,8ALPHA,8ABETA)- ; ENT 15,949 ; 1,2,3,4,10,10-Hexachloro-1alpha, 4alpha, 4abeta, 5alpha, 8alpha, 8abeta- hexahydro-1,4:5,8-dimethanonaphthalene [REF-2, p.A007/Aug 87]; endo, exo-1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4:5,8- dimethanonaphthalene [REF-5, p.11]; 1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4-endo,exo-5,8-dimethan onaphthalene [REF-6, p.168]; 1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-exo-1,4-endo-5,8- dimethanonaphthalene [REF-5, p.11]; (1R,4S,5S,8R)-1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4:5,8- dimethanonaphthalene [REF-2, p.A007/Aug 87]; HEXACHLOROHEXAHYDRO-ENDO-EXO-DIMETHANONAPHTHALENE [REF-7, p.V5 25]; 1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4:5,8-dimethanonaphthalene [REF-4, p.39]; (1alpha, 4alpha, 4abeta, 5alpha, 8alpha, 8abeta)-1,2,3,4,10,10-Hexachloro- 1,4,4a,5,8,8a-hexahydro-1,4:5,8-dimethanonaphthalene [REF-5, p.11]; (1R,4S,4aS,5S,8R,8aR) -1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4:5,8-di methanonaphthalene, not less than 95% [REF-8, p.C-15]; HHDN [REF-4, p.39]; KORTOFIN ; NCI-C00044 ; OCTALENE [REF-4, p.39]; SD 2794 ; SEEDRIN ; Soilgrin [REF-1, p.39]; TATUZINHO ; TIPULA 
   1-4 MOLECULAR FORMULA            : C12-H8-Cl6 [REF-4, p.39]
   1-5 SHIPPING NUMBER/NAME:

    NA 2761; Aldrin
   . UN 2761; Organochlorine pesticide, solid, nos

   . IMO 6.1; Organochlorine pesticide, solid, nos

    . UN 2995; Organochlorine pesticides, liquid, toxic, flammable, nos, flashpoint 23 deg C or more
    . IMO 6.1; Organochlorine pesticides, liquid, toxic, flammable, nos, flashpoint 23 deg C or more

    . UN 2996; Organochlorine pesticides, liquid, toxic, nos

    . IMO 6.1; Organochlorine pesticides, liquid, toxic, nos

   1-6 STCC NUMBER/NAME:

    49 214 03;          Aldrin
    49 214 06;         Aldrin mixture, liquid (with more than 60% aldrin)

    49 214 07;         Aldrin mixture, dry (with more than 65% aldrin)

    49 411 07;         Aldrin, cast solid
    49 411 08;         Aldrin mixture, liquid, with 60% or less aldrin
    49 411 09;         Aldrin mixture, dry, with 65% or less aldrin

              2*** DESCRIPTION AND WARNING PROPERTIES  ***

2-1 COLOR/FORM:

    COLORLESS CRYSTALLINE SOLID [REF-5, p.11]

    White crystalline substance. [REF-9, p.A-2]

    Colorless needles [REF-2, p.A007/Aug 87]

    Brown to white, crystalline solid [REF-10]

    Tan to dark brown solid [REF-11, p.17]

    Colorless to dark brown crystalline solid ... [QR] [REF-12, p.8]

2-2 ODOR:

    Mild chemical odor [REF-13]

    ... Mild chemical odor ... [QR] [REF-12, p.8]

SKIN, EYE, AND RESPIRATORY IRRITATIONS:

    ... EYE, SKIN, OR RESP IRRITATION ... . [REF-14, p.3686]

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. /Aldrin, liquid/ [QR] [REF-15, 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. /Aldrin, liquid/ [QR] [REF-15, 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. /Aldrin, liquid/ [QR] [REF-15, 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. /Aldrin, liquid/ [QR]  [REF-15, 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. /Aldrin, liquid/ [QR] [REF-15, 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. /Aldrin, liquid/ [QR] [REF-15, 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. /Aldrin, liquid/ [QR] [REF-15, 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. /Aldrin, liquid/ [QR] [REF-15, 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. /Aldrin, solid/ [QR] [REF-15, 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. /Aldrin, solid/ [QR] [REF-15, 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. /Aldrin, solid/ [QR] [REF-15, 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. /Aldrin, solid/ [QR] [REF-15, 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. /Aldrin, solid/ [QR] [REF-15, 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. /Aldrin, solid/ [QR] [REF-15, 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. /Aldrin, solid/ [QR] [REF-15, 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. /Aldrin, solid/ [QR] [REF-15, p.G-151]

4                                      *** FIRE AND REACTIVITY*** 

4-1 FIRE POTENTIAL: 

  . DRY POWDER WILL NOT BURN ... COMMERCIAL SOLN MAY CONTAIN FLAMMABLE OR COMBUSTIBLE LIQUIDS ... . [REF-16, p.49-37]

4-2 NFPA HAZARD CLASSIFICATION: 

  . 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. /Aldrin solution/ [REF-16, p.49-37]

  . Health 2, 2= Materials hazardous to health, but areas may be entered freely with self-contained breathing apparatus. /Aldrin dry/ [REF-16, p.49-37]

  . 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. /Aldrin solution/ [REF-16, p.49-37]

  . Flammability 0, 0= Materials that will not burn. /Aldrin dry/ [REF-16, p.49-37]

  . 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. /Aldrin solution & dry/ [REF-17]

4-3 FLASH POINT:

    APPROX 150 DEG F OR HIGHER (CLOSED CUP) [REF-16, p.49-37]

4-4 FIRE FIGHTING PROCEDURES: 

  . Fire Fighting: Self-contained breathing apparatus with a full facepiece operated in pressure-demand or other positive pressure mode. /Endrin/ [REF-18, p.5]

  . 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. /ENDRIN/ [REF-16, p.49-146]

  . Cool fire-exposed containers with water. [REF-13]

  . Fire extinguishing agents: Water spray, dry chemical, foam, or carbon dioxide for fires involving solutions of aldrin in hydrocarbon solvents. [REF-13]

4-5 TOXIC COMBUSTION PRODUCTS: 

  . EMITS HIGHLY TOXIC FUMES OF HYDROGEN CHLORIDE & CHLORINATED BREAKDOWN PRODUCTS. [REF-16, p.49-37]

4-6 REACTIVITIES AND INCOMPATIBILITIES: 

  . Concentrated mineral acids, active metals, acid catalysts, acid oxidizing agents, phenol. [QR] [REF-12, p.8]

  . Reacts with concentrated acids and phenols in the presence of oxidizing agents to give dieldrin. [REF-2, p.A007/Aug 87]

4-7 DECOMPOSITION: 

  . When heated to decomposition it emits toxic fumes of /hydrogen chloride/. [REF-19, p.85]

                       5***PROTECTIVE EQUIPMENT AND CONTROLS *** 

5-1 PROTECTIVE EQUIPMENT AND CLOTHING:

  . WHEN OPENING CONTAINERS, MIXING, OR APPLYING PRODUCT, WEAR PROTECTIVE RUBBER OR PVC GLOVES, RUBBER BOOTS, & CLEAN OVERALLS. WEAR /NIOSH APPROVED/ DUST MASK WHEN HANDLING DUST CONCENTRATES. [REF-20, p.C-15]

  . 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 continous 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. /Endrin/ [REF-18, p.5]

  . Wear appropriate personal protective clothing to prevent skin contact. [QR] [REF-12, p.9]

  . Wear appropriate eye protection to prevent eye contact. [QR] [REF-12, p.9]

  . 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-12, p.9]

  . 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-12, p.9]

  . Recommendations for respirator selection. Condition: At concentrations above the NIOSH REL, or where there is no REL, at any detectable concentration. 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 with a full facepiece and operated in 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-12, p.9]

  . 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-12, p.9]

5-2 PRECAUTIONS FOR "CARCINOGENS": ... Dispensers of liq detergent /should be available./ ... Safety pipettes should be used for all pipetting. ... In animal laboratory, personnel should ... wear protective suits (preferably disposable, one-piece & close-fitting at ankles & wrists), gloves, hair covering & overshoes. ... In chemical laboratory, gloves & gowns should always be worn ... however, gloves should not be assumed to provide full protection. Carefully fitted masks or respirators may be necessary when working with particulates or gases, & disposable plastic aprons might provide addnl protection. ... Gowns ... /should be/ of distinctive color, this is a reminder that they are not to be worn outside the laboratory. /Chemical Carcinogens/ [REF-21, p.8]

                           6***OTHER PREVENTATIVE MEASURES***
  . Provide an eyewash station. Where there is any possibility of exposure of an employee's 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. /Endrin/ [REF-18, p.3]

  . Eating and smoking should not be permitted in areas where endrin or liquids containing endrin are handled, processed, or stored. Wash hands with soap and water before eating, smoking, or using toilet facilities. /Endrin/ [REF-18, p.3]

  . 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. /Endrin/ [REF-18, p.2]

  . Clothing which has had any possibility of being contaminated ... should be placed in closed containers for storage until it can be discarded or until provision is made for the removal of /material/ from the clothing. ... If clothing has had any possibility of being contaminated ... employees should change into uncontaminated clothing before leaving the work premises. If the clothing is to be laundered or otherwise cleaned to remove the endrin, the person performing the operation should be informed of its hazardous properties. /Endrin/ [REF-18, p.2]

  . Employees should be provided with and required to use impervous clothing, gloves, face shields (eight-inch minimum), and other appropriate protective clothing necessary to prevent any possibility of skin contact. ... /Endrin/ [REF-18, p.2]

  . /In case of a spill/ notify local health and wildlife officials. Also, notify operators of nearby water intakes. [REF-13]

  . Contact lenses should not be worn when working with this chemical. [QR] [REF-12, p.9]

  . 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-12, p.9]

  . The worker should wash daily at the end of each work shift. [QR] [REF-12, p.9]

  . Work clothing that becomes wet or significantly contaminated should be removed and replaced. [QR] [REF-12, p.9]

  . Workers whose clothing may have become contaminated should change into uncontaminated clothing before leaving the work premises. [QR] [REF-12, p.9]

  . Employees should wash immediately when skin is wet or contaminated. ... Provide emergency showers. [REF-22, p.52]

. PRECAUTIONS FOR "CARCINOGENS": Smoking, drinking, eating, storage of food or of food & beverage containers or utensils, & the application of cosmetics should be prohibited in any laboratory. All personnel should remove gloves, if worn, after completion of procedures in which carcinogens have been used. They should ... wash ... hands, preferably using dispensers of liq detergent, & rinse ... thoroughly. Consideration should be given to appropriate methods for cleaning the skin, depending on nature of the contaminant. No standard procedure can be recommended, but the use of organic solvents should be avoided. Safety pipettes should be used for all pipetting. /Chemical Carcinogens/ [REF-21, p.8]

 . PRECAUTIONS FOR "CARCINOGENS": In animal laboratory, personnel should remove their outdoor clothes & wear protective suits (preferably disposable, one-piece & close-fitting at ankles & wrists), gloves, hair covering & overshoes. ... Clothing should be changed daily but ... discarded immediately if obvious contamination occurs ... /also,/ workers should shower immediately. In chemical laboratory, gloves & gowns should always be worn ... however, gloves should not be assumed to provide full protection. Carefully fitted masks or respirators may be necessary when working with particulates or gases, & disposable plastic aprons might provide addnl protection. If gowns are of distinctive color, this is a reminder that they should not be worn outside of lab. /Chemical Carcinogens/ [REF-21, p.8]

. PRECAUTIONS FOR "CARCINOGENS": ... Operations connected with synth & purification ... should be carried out under well-ventilated hood. Analytical procedures ... should be carried out with care & vapors evolved during ... procedures should be removed. ... Expert advice should be obtained before existing fume cupboards are used ... & when new fume cupboards are installed. It is desirable that there be means for decreasing the rate of air extraction, so that carcinogenic powders can be handled without ... powder being blown around the hood. Glove boxes should be kept under negative air pressure. Air changes should be adequate, so that concn of vapors of volatile carcinogens will not occur. /Chemical Carcinogens/ [REF-21, p.8]

. PRECAUTIONS FOR "CARCINOGENS": Vertical laminar-flow biological safety cabinets may be used for containment of in vitro procedures ... provided that the exhaust air flow is sufficient to provide an inward air flow at the face opening of the cabinet, & contaminated air plenums that are under positive pressure are leak-tight. Horizontal laminar-flow hoods or safety cabinets, where filtered air is blown across the working area towards the operator, should never be used ... Each cabinet or fume cupboard to be used ... should be tested before work is begun (eg, with fume bomb) & label fixed to it, giving date of test & avg air-flow measured. This test should be repeated periodically & after any structural changes. /Chemical Carcinogens/ [REF-21, p.9]

. PRECAUTIONS FOR "CARCINOGENS": Principles that apply to chem or biochem lab also apply to microbiological & cell-culture labs ... Special consideration should be given to route of admin. ... Safest method of administering volatile carcinogen is by injection of a soln. Admin by topical application, gavage, or intratracheal instillation should be performed under hood. If chem will be exhaled, animals should be kept under hood during this period. Inhalation exposure requires special equipment. ... Unless specifically required, routes of admin other than in the diet should be used. Mixing of carcinogen in diet should be carried out in sealed mixers under fume hood, from which the exhaust is fitted with an efficient particulate filter. Techniques for cleaning mixer & hood should be devised before expt begun. When mixing diets, special protective clothing &, possibly, respirators may be required. /Chemical Carcinogens/ [REF-21, p.9]

. PRECAUTIONS FOR "CARCINOGENS": When ... admin in diet or applied to skin, animals should be kept in cages with solid bottoms & sides & fitted with a filter top. When volatile carcinogens are given, filter tops should not be used. Cages which have been used to house animals that received carcinogens should be decontaminated. Cage-cleaning facilities should be installed in area in which carcinogens are being used, to avoid moving of ... contaminated /cages/. It is difficult to ensure that cages are decontaminated, & monitoring methods are necessary. Situations may exist in which the use of disposable cages should be recommended, depending on type & amt of carcinogen & efficiency with which it can be removed. /Chemical Carcinogens/ [REF-21, p.10]

. PRECAUTIONS FOR "CARCINOGENS": To eliminate risk that ... contamination in lab could build up during conduct of expt, periodic checks should be carried out on lab atmospheres, surfaces, such as walls, floors & benches, & ... interior of fume hoods & airducts. As well as regular monitoring, check must be carried out after cleaning-up of spillage. Sensitive methods are required when testing lab atmospheres. ... Methods ... should ... where possible, be simple & sensitive. /Chemical Carcinogens/ [REF-21, p.10]

. PRECAUTIONS FOR "CARCINOGENS": Rooms in which obvious contamination has occurred, such as spillage, should be decontaminated by lab personnel engaged in expt. Design of expt should ... avoid contamination of permanent equipment. ... Procedures should ensure that maintenance workers are not exposed to carcinogens. ... Particular care should be taken to avoid contamination of drains or ventilation ducts. In cleaning labs, procedures should be used which do not produce aerosols or dispersal of dust, ie, wet mop or vacuum cleaner equipped with high-efficiency particulate filter on exhaust, which are avail commercially, should be used. Sweeping, brushing & use of dry dusters or mops should be prohibited. Grossly contaminated cleaning materials should not be re-used ... If gowns or towels are contaminated, they should not be sent to laundry, but ... decontaminated or burnt, to avoid any hazard to laundry personnel. /Chemical Carcinogens/ [REF-21, p.10]

. PRECAUTIONS FOR "CARCINOGENS": Doors leading into areas where carcinogens are used ... should be marked distinctively with appropriate labels. Access ... limited to persons involved in expt. ... A prominently displayed notice should give the name of the Scientific Investigator or other person who can advise in an emergency & who can inform others (such as firemen) on the handling of carcinogenic substances. /Chemical Carcinogens/ [REF-21, p.11]

 ***7                            STORAGE, CLEANUP AND DISPOSAL *** 

7-1 STABILITY/SHELF LIFE: 

  . STABLE IN PRESENCE OF ORG & INORG BASES & STABLE TO ACTION OF HYDRATED METAL CHLORIDES AND MILD ACIDS [REF-7, p.V5 26]

  . Thermally stable up to 200 deg C. Stable between pH 4 and 8. [REF-2, p.A007/Aug 87]

  . Aldrin is stable > 200 deg C and at 4 < pH > 8, but oxidizing agents and concentrated acids attack the unchlorinated ring. [REF-5, p.11]

7-2 STORAGE CONDITIONS: 

  . Protect containers against physical damage. Store in well-ventilated, cool, dark place separated from sources of ignition. Outdoor or detached storage is preferred. [REF-23, p.19]

  . For liquids and solids: glass bottles, packed with inert cushioning material, or plastic bottles, together in a wooden box (15 l receptacle net, 75 kg package gross) or fiberboard box (5 l net, 40 kg package gross); cans, packed together in a wooden box of 75 kg gross or fiberboard box of 20 l receptacle net, 40 kg package gross; in metal drums of 450 kg gross. For solids only: paper or plastic bags packed together in a wooden box (5 kg receptacle, 75 kg package gross) or in a fiberboard box (5 kg receptacle, 40 kg package gross); wooden barrel, fiber or plywood drum of 200 kg package gross; waterproof multi-ply paper bag of 50 kg package gross. [REF-24, p.8:2/1988]

7-3 PRECAUTIONS FOR "CARCINOGENS": Storage site should be as close as practical to lab in which carcinogens are to be used, so that only small quantities required for ... expt need to be carried. Carcinogens should be kept in only one section of cupboard, an explosion-proof refrigerator or freezer (depending on chemicophysical properties ...) that bears appropriate label. An inventory ... should be kept, showing quantity of carcinogen & date it was acquired ... Facilities for dispensing ... should be contiguous to storage area. /Chemical Carcinogens/ [REF-21, p.13]

7-4 CLEANUP METHODS: 

  . A PROCESS FOR REMOVING POLLUTANTS FROM DU PONT'S CHAMBERS WORKS PLANT IN DEEPWATER, NJ IS DESCRIBED. PROCESS CALLS FOR TREATMENT OF WASTES FROM ORG CHEM MFR PROCESSES BY NEUTRALIZATION & SETTLING, FOLLOWED BY A COMBINED POWDERED CARBON-BIOLOGICAL PROCESS. [REF-25]

  . Survey reports six case histories employing EPA's hazardous materials spills treatment trailer are reviewed. The trailer's ... treatment system has three mixed-media filters and three activated carbon columns to remove suspended, precipitated, and organic soluble materials. Spills of PCB, pentachlorophenol, kepone, termide (chlordane), heptachlor, aldrin, and dieldrin, toxaphene, and dinitrobutylphenol were treated by the EPA trailer, which was generally successful in mitigating environmental effects by filtering and carbon-adsorption. 90% removal was achieved for 21 of 23 compounds. [REF-26]

  . The effectiveness of reverse osmosis for removing toxic substances from municipal effluents was investigated. Laboratory and pilot plant studies on the removal of such substances as arsenic, cyanide, nitrilotriacetic acid, phenols, aldrin, 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane, chlordane, malathion, and parathion are described. Reverse osmosis system permeation rates, variations in permeation rates with time, and removal efficiencies for various substances are presented. Chlorinated hydrocarbon and organic phosphate pesticides were almost completely removed by reverse osmosis, while heavy metal removal was consistently greater than 95%. Removal rates for other substances varied from 43-90%, depending on the substance and on the type of membrane used. [REF-27]

  . 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 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-28, p.548]

  . PRECAUTIONS FOR "CARCINOGENS": A high-efficiency particulate arrestor (HEPA) or charcoal filters can be used to minimize amt of carcinogen in exhausted air ventilated safety cabinets, lab hoods, glove boxes or animal rooms ... Filter housing that is designed so that used filters can be transferred into plastic bag without contaminating maintenance staff is avail commercially. Filters should be placed in plastic bags immediately after removal ... The plastic bag should be sealed immediately ... The sealed bag should be labelled properly ... Waste liquids ... should be placed or collected in proper containers for disposal. The lid should be secured & the bottles properly labelled. Once filled, bottles should be placed in plastic bag, so that outer surface ... is not contaminated ... The plastic bag should also be sealed & labelled. ... Broken glassware ... should be decontaminated by solvent extraction, by chemical destruction, or in specially designed incinerators. /Chemical Carcinogens/ [REF-21, p.15]

7-5 DISPOSAL METHODS: 

  . Potential candidate for rotary kiln incineration with a temperature of 820-1600 deg C with residence times for liquids and gases: seconds; solids: hours. Also, a potential candidate for fluidized bed incineration with a temperature range of 450-980 deg C with residence times for liquids and gases: seconds; Solids, longer. [REF-29, p.3-8]

  . Group I Containers: Combustible containers from organic or metallo-organic pesticides (except organic mercury, lead, cadmium, or arsenic compounds) should be disposed of in pesticide incinerators or in specified landfill sites. /Organic or metallo-organic pesticides/ [REF-30]

  . Generators of waste (equal to or greater than 100 kg/mo) containing this contaminant, EPA hazardous waste number P004, must conform with USEPA regulations in storage, transportation, treatment and disposal of waste. [REF-31]

  . Group II Containers: Non-combustible containers from organic or metallo-organic pesticides (except organic mercury, lead, cadmium, or arsenic compounds) must first be triple-rinsed. Containers that are in good condition may be returned to the manufacturer or formulator of the pesticide product, or to a drum reconditioner for reuse with the same type of pesticide product, if such reuse is legal under Department of Transportation regulations (eg 49 CFR 173.28). Containers that are not to be reused should be punctured ... and transported to a scrap metal facility for recycling, disposal or burial in a designated landfill. /Organic or metallo-organic pesticides/ [REF-32]

7-6 PRECAUTIONS FOR "CARCINOGENS": There is no universal method of disposal that has been proved satisfactory for all carcinogenic compounds & specific methods of chem destruction ... published have not been tested on all kinds of carcinogen-containing waste. ... summary of avail methods & recommendations ... /given/ must be treated as guide only. /Chemical Carcinogens/ [REF-21, p.14]

7-7 PRECAUTIONS FOR "CARCINOGENS": ... Incineration may be only feasible method for disposal of contaminated laboratory waste from biological expt. However, not all incinerators are suitable for this purpose. The most efficient type ... is probably the gas-fired type, in which a first-stage combustion with a less than stoichiometric air:fuel ratio is followed by a second stage with excess air. Some ... are designed to accept ... aqueous & organic-solvent solutions, otherwise it is necessary ... to absorb soln onto suitable combustible material, such as sawdust. Alternatively, chem destruction may be used, esp when small quantities ... are to be destroyed in laboratory. /Chemical Carcinogens/ [REF-21, p.15]

7-8 PRECAUTIONS FOR "CARCINOGENS": HEPA (high-efficiency particulate arrestor) filters ... can be disposed of by incineration. For spent charcoal filters, the adsorbed material can be stripped off at high temp & carcinogenic wastes generated by this treatment conducted to & burned in an incinerator. ... LIQUID WASTE: ... Disposal should be carried out by incineration at temp that ... ensure complete combustion. SOLID WASTE: Carcasses of lab animals, cage litter & misc solid wastes ... should be disposed of by incineration at temp high enough to ensure destruction of chem carcinogens or their metabolites. /Chemical Carcinogens/ [REF-21, p.15]

7-9 PRECAUTIONS FOR "CARCINOGENS": ... Small quantities of ... some carcinogens can be destroyed using chem reactions ... but no general rules can be given. ... As a general technique ... treatment with sodium dichromate in strong sulfuric acid can be used. The time necessary for destruction ... is seldom known ... but 1-2 days is generally considered sufficient when freshly prepd reagent is used. ... Carcinogens that are easily oxidizable can be destroyed with milder oxidative agents, such as saturated soln of potassium permanganate in acetone, which appears to be a suitable agent for destruction of hydrazines or of compounds containing isolated carbon-carbon double bonds. Concn or 50% aqueous sodium hypochlorite can also be used as an oxidizing agent. /Chemical Carcinogens/ [REF-21, p.16]

7-10 PRECAUTIONS FOR "CARCINOGENS": Carcinogens that are alkylating, arylating or acylating agents per se can be destroyed by reaction with appropriate nucleophiles, such as water, hydroxyl ions, ammonia, thiols & thiosulfate. The reactivity of various alkylating agents varies greatly ... & is also influenced by sol of agent in the reaction medium. To facilitate the complete reaction, it is suggested that the agents be dissolved in ethanol or similar solvents. ... No method should be applied ... until it has been thoroughly tested for its effectiveness & safety on material to be inactivated. For example, in case of destruction of alkylating agents, it is possible to detect residual compounds by reaction with 4(4-nitrobenzyl)-pyridine. /Chemical Carcinogens/ [REF-21, p.17]

 ***8                HEALTH HAZARDS AND TOXIC EFFECTS *** 

8-1 NON-HUMAN TOXICITY VALUES:

    LD50 Rat male oral 39 mg/kg [REF-33, p.825]

    LD50 Rat female oral 45 mg/kg [REF-33, p.825]

    LD50 Rat dermal 98 mg/kg [REF-33, p.825]

    LD50 Rabbit dermal 150 mg/kg [REF-33, p.825]

8-2 HUMAN TOXICITY EXCERPTS:

    WORKERS EXPOSED TO DUSTS OF ALDRIN ... /COMPLAINED/ OF HEADACHE, DIZZINESS, NAUSEA, & VOMITING ... NO EVIDENCE OF LIVER INJURY /WAS FOUND/ IN THESE INDIVIDUALS. ... ONLY MINOR ERYTHEMA IS OBSERVED FROM SKIN CONTACT ... . [REF-14, p.3707]

    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-34, 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-34, p.II-285]

    INDUSTRIAL WORKERS (MOSTLY MEN) ... ENGAGED IN MANUFACTURE, HANDLING, & SPRAYING ... ALDRIN ... HAVE BEEN EXPOSED TO VERY CONSIDERABLY HIGHER CONCN & QUANTITIES ... THAN GENERAL US PUBLIC. AMONG THESE POPULATION GROUPS, ASIDE FROM EYE, SKIN, OR RESP IRRITATION ... FROM DUST MATERIALS ... INSTANCES OF ACUTE OVEREXPOSURE ... OR INDUCTION OF MICROSOMAL ENZYMES & ABILITY OF SOME HIGHLY EXPOSED WORKERS TO INCR THEIR DRUG-METABOLIZING ABILITY, FRANK & UNDISPUTED INJURY TO LIVER OR OTHER ORGANS HAS NOT BEEN REPORTED IN US, CANADA, & WESTERN EUROPEAN LITERATURE. [REF-14, p.3686]

    Toxic level in human blood: 0.00035 mg% or 0.0035 ug/ml [REF-35, p.1]

    Seventy two hour human lymphocyte cultures exposed to 9.68, 19.1, and 38.3 ug/ml of aldrin. At the high dose, complete cytotoxicity was reported. At 19.1 ug/ml, 0.20 chromosomal aberrations per cell were scored as compared to 0.01 /SRP: in untreated cells/ and 0.30 for positive control, mitomycin C (1 ug/ml). The aberrations observed included both chromosomal and chromatid gaps, breaks, and fragments. ... Aldrin /exhibited/ a narrow range of clastogenic doses, between 19.1 and 38.3 ug/ml, and that since these doses are near the limit for cell survival, the observed lesions are probably not perpetuated in other abnormal cells. [REF-36]

    EPIDEMIOLOGICAL STUDY WHICH WAS CARRIED OUT ON OCCUPATIONALLY EXPOSED WORKERS DOES NOT ALLOW ANY CONCLUSIONS TO BE DRAWN CONCERNING EXISTENCE OF EXCESS RISK OF DEVELOPING CANCER. [REF-7, p.V5 33]

    Vital status and cause of death were assessed for 232 of a group of 233 workers engaged in the manufacturing and 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 years) and observation (mean 24 years) 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, as well as observation periods, were 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-37]

    TOXICITY ... IS BELIEVED TO DIFFER TO SOME EXTENT ACCORDING TO METHOD OF PREPN, POSSIBLY OWING TO PRESENCE ... OF VARIABLE QUANTITY OF MORE HIGHLY TOXIC IMPURITY. [REF-38, p.146]

8-3 NON-HUMAN TOXICITY EXCERPTS:

    ... ALDRIN ... FREQUENTLY PRODUCE ILLNESS IN WHICH CONVULSION IS FIRST SIGN OF INJURY. ... INCOORDINATION OBSERVED IN ANIMALS ... /FROM ALDRIN/ IS DIFFERENT FROM TREMOR CAUSED BY 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE ... . [REF-39, p.172]

    ... RATS /WERE FED/ FOR A PERIOD OF 2 YR AT CONCN OF 2.5, 12.5, & 25 PPM BY WT OF DIET. ... NO INCR IN MORTALITY OR DECR IN GROWTH AT ANY ... LEVELS ... /WERE OBSERVED/. AT 12.5 PPM & ABOVE, SOME ANIMALS SHOWED INCR LIVER WT & SOME DEGENERATIVE HEPATIC CELL CHANGES. ... RATS FED CONCN OF 5, 10, & 20 PPM /OF PURE COMPD/ IN DIET ... /SHOWED/ NO RESPONSE OVER 6-WK PERIOD ... . [REF-14, p.3703]

    ACUTE SYMPTOMS /OBSERVED IN DUCKS, PHEASANTS, & BOBWHITE QUAIL FOLLOWING ACUTE ORAL LD50 EXPOSURE WERE/ ATAXIA, ... LOW CARRIAGE, NICTITATING MEMBRANE CLOSED FOR LONG PERIODS, FLUFFED FEATHERS, TREMORS, PHONATION, VIOLENT WING-BEAT CONVULSIONS, SEIZURES, & OPISTHOTONOS. DEATH OCCURRED 1/2 HOUR TO 10 DAYS POST-TREATMENT. WT LOSSES OCCURRED AMONG SURVIVORS OF HIGHER LEVELS. GROSS AUTOPSIES REVEALED OCCASIONAL LIVER ADHESIONS TO PARIETAL PERITONEUM. [REF-40, p.17]

    GROUPS OF 12 MALE & 12 FEMALE OSBORNE-MENDEL RATS WERE FED DIETS CONTAINING 0, 0.5, 2, 10, 50, 100, OR 150 PPM RECRYSTALLIZED ALDRIN FOR 2 YR. ... CONSIDERING TOGETHER GROUPS GIVEN 0.5, 2, OR 10 PPM ... (IE, THE GROUPS SHOWING SURVIVAL RATES AT 2 YR COMPARABLE TO THOSE OF CONTROLS), NUMBER OF TUMOR-BEARING ANIMALS WAS 25/60 ... COMPARED WITH 3/17 CONTROLS. AMONG TREATED ... 12 DEVELOPED LYMPHOMAS (9 ... LOCATED IN LUNGS), 13 HAD MAMMARY TUMORS (MALIGNANT IN 4 RATS), 2 HAD FIBROSARCOMAS & 3 HAD TUMORS AT OTHER SITES. THE 3 TUMOR-BEARING CONTROL RATS, HAD, RESPECTIVELY, A PULMONARY LYMPHOMA, A BENIGN MAMMARY TUMOR & A TUMOR AT ANOTHER SITE. [REF-7, p.V5 31]

    ... VERY LOW DOSAGES AFFECT CNS, PRODUCING ENCEPHALOGRAPHIC CHANGES & ALTERING BEHAVIOR. ... CATS FED ALDRIN AT 1 MG/KG/DAY OR MADE TO INHALE 0.1 UG/L OF AIR HAD MARKED LOWERING OF CONDITIONED REFLEXES & OF UNCONDITIONED FOOD & ORIENTATION REFLEXES, WHICH REQUIRED UP TO 8 DAYS TO RETURN TO NORMAL. [REF-41, p.565]

    FOR CALVES 1-2 WK OLD MIN TOXIC /ORAL/ DOSE ... WAS 5.0 MG/KG & FOR CATTLE & SHEEP 25 MG/KG. ALDRIN ALSO HAS HIGH LEVEL OF CHRONIC DIETARY TOXICITY. ... FOLLOWING REPEATED ADMIN TOTAL DOSE PROVING TOXIC TO FARM ANIMALS ... /IS ABOUT/ SAME AS THAT REQUIRED TO PRODUCE TOXIC EFFECTS WHEN GIVEN AS SINGLE DOSE, IE, 15-30 MG/KG. CUTANEOUS TOXICITY ... IS HIGH: MIN TOXIC DOSE APPLIED AS SPRAY TO CALVES IS 0.25% OR LESS. [REF-42, p.141]

    ALDRIN HAD NO EFFECT ON REPRODUCTIVE FUNCTION IN MALE & FEMALE OFFSPRINGS OF FEMALE RATS WHICH HAD BEEN FED ALDRIN DURING PREGNANCY. [REF-43]

    ALDRIN WAS ADMIN DAILY TO 30 & 90 DAY-OLD WISTAR RATS AT 8 OR 11 PPM IN DIET. AT 60 DAYS, RATS WERE INOCULATED WITH ESCHERICHIA COLI. CAPACITY TO FORM ANTIBODIES AT 90 & 150 DAYS WAS CHANGED. ... FUNCTIONAL DISORDERS OF THYMUS & ADRENAL GLANDS & IN PROTEIN SYNTH WERE NOTED. YOUNGER RATS WERE MORE STRONGLY AFFECTED THAN OLDER RATS. [REF-44]

    MINIMAL IP DOSAGE /OF ALDRIN/ ... THAT INDUCED CHROMOSOMAL ABERRATIONS IN BONE MARROW CELLS OF RATS & MICE WAS 9.56 MG/KG. THIS ... IS CONTRADICTORY TO NEGATIVE RESULTS REPORTED FOR DIELDRIN. DOGS WERE ABLE TO REPRODUCE WHEN RECEIVING ORAL DOSES AT ... 0.2 TO 2.0 MG/KG/DAY /OF ALDRIN/, BUT PUPS DIED EARLY, PROBABLY BECAUSE OF HIGH LEVELS OF /SRP: THE METABOLITE/ DIELDRIN IN MILK OF DAMS. IN 3 GENERATION TEST IN RATS, NUMBER OF PREGNANCIES WAS REDUCED & MORTALITY OF PUPS WAS SEVERELY INCR AT MATERNAL DIETARY LEVELS OF 12.5 PPM & 25 PPM (ABOUT 0.65 & 1.3 MG/KG/DAY EXCEPT DURING LACTATION WHEN DOSAGE ... WAS MUCH HIGHER). AT DIETARY LEVEL OF ... 2.5 PPM (ABOUT 0.4 MG/KG/DAY DURING LACTATION) THERE WAS SLIGHT TO MODERATE INCR IN MORTALITY OF PUPS. [REF-39, p.235]

    MICROSOCOPIC EXAM OF COSTOCHONDRAL JUNCTION OF GOATS AFTER CHRONIC ALDRIN INTOXICATION REVEALED DRASTIC REDUCTION IN WIDTH OF PROLIFERATING, MATURING & DEGENERATING CARTILAGE CELLS. ZONE OF PROVISIONAL CALCIFICATION WAS ALMOST NEGLIGIBLE, & APPOSITIONAL BONE GROWTH SHOWED MARKED REDUCTION. IT WAS CONCLUDED THAT DECR IN RATE OF APPOSITIONAL BONE GROWTH AT ENDOSTEAL PERIOSTEAL & OSTEONIC SURFACES MIGHT BE DUE TO POOR SYNTHESIS OF BONE MATRIX BY OSTEOBLASTS. [REF-45]

    IN 1972 & 1974, 112 DEAD OR MORIBUND SNOW GEESE (CHEN C CAERULESCENS), MOSTLY IMMATURE WHITE PHASE MALES, WERE FOUND IN AREA OF GARWOOD PRAIRIE, TEXAS. DYING GEESE WERE OBSERVED WITHIN 2 DAYS AFTER RICE FIELDS PLANTED WITH ALDRIN TREATED SEED WERE FLOODED BY HEAVY RAINS. BRAINS FROM 8 MORIBUND SNOW GEESE CONTAINED AVG OF 8.2 PPM (4.9-14.0 PPM) DIELDRIN; BRAINS OF 14 DEAD GEESE SHOWED AVG OF 14.1 PPM (2.1-31 PPM). IT APPEARED CERTAIN THAT ALDRIN CAUSED THE MORTALITIES. [REF-46]

    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. ALDRIN WAS THE MOST POTENT INHIBITOR WITH IC50 OF 40 UMOLAR; ABOUT 30% WAS OBSERVED WITH DIELDRIN & INHIBITION WAS NOT CONCN-DEPENDENT. RAT BRAIN SYNAPTOSOMAL ATPASES WERE MOST SENSITIVE TO ALDRIN & TELODRIN. A 50% INHIBITION OF OLIGOMYCIN-SENSITIVE MG(2+) ATPASE ACTIVITY WAS OBTAINED AT 80 UMOLAR OF ALDRIN. NA+K+ ATPASE & OLIGOMYCIN INSENSITIVE MG(2+) ATPASE ACTIVITIES SHOWED MAX INHIBITION OF 40% AT HIGHEST CONCN TESTED FOR ALDRIN. RESULTS SUGGEST THAT ATPASE SYSTEM IN RAT HEART & CNS MAY BE SELECTIVELY INHIBITIED BY ALDRIN, BUT NOT BY ITS STRUCTURAL ANALOGS. [REF-47]

    ALDRIN WAS NONMUTAGENIC ATDOSES UP TO 5000 UG/PLATE IN TESTS FOR MUTAGENICITY USING BACTERIAL REVERSION ASSAY SYSTEMS WITH 5 SALMONELLA TYPHIMURIUM STRAINS (TA100, TA98, TA1535, TA1537, & TA1538) & AN ESCHERICHIA COLI STRAIN, WP2 HCR. [REF-48]

    Acanthamoeba castellianii (amoeba) exposed to 10,000 ug/l/6 days no effect on survival /was observed/. [REF-49, p.B-38]

    Feeding of aldrin at 1 mg/kg/day or by inhalation at 0.1 mg/cu m for an unspecified period caused marked lowering of conditioned reflexes and of unconditioned orientation reflexes. These reflexes required as much as 6-8 days to return to normal after exposure. [REF-50, p.46]

    IN FEMALE OSBORNE-MENDEL RATS, SINGLE ORAL DOSE OF 20 MG/KG OF ALDRIN (APPROX 25% OF LD50) INCR LIVER ENZYME ACTIVITIES AS FOLLOWS: O-DEMETHYLASE, 320%; O-DEARYLASE, 410%; N-DEMETHYLASE, 350%; AZOREDUCTASE, 190%; & NITROREDUCTASE, 300%. ORAL ADMIN OF 1.5 MG/KG PARATHION 1 HR AFTER ... ALDRIN DECR ABOVE ... ACTIVITIES SIGNIFICANTLY. HIGHEST LEVELS REACHED WERE 110, 100, 105, 95 & 81%, RESPECTIVELY. ... PRETREATMENT OF MALE OSBORNE-MENDEL RATS WITH ORAL DOSE OF 30 MG/KG OF ALDRIN ... PROVIDED SIGNIFICANT DEGREE OF PROTECTION AGAINST TOXIC EFFECTS OF AN LD50 OF PARATHION. [REF-14, p.3705]

    ... EPOXIDATION OF ... ALDRIN WAS SHOWN TO BE INHIBITED BY SKF 525A & PIPERONYL BUTOXIDE, EACH KNOWN TO BE INHIBITORS OF MICROSOMAL OXIDASES. [REF-51, p.209]

    N-ALKYL HOMOLOGUES OF PARAQUAT (VIOLOGENS) WERE NONCOMPETITIVE INHIBITORS OF ALDRIN EPOXIDATION. [REF-52]

    ALDRIN PRODUCED MARKED INHIBITION OF C3H10 HALF LIFE CELL TRANSFORMATION CAUSED BY 3-METHYLCHOLANTHRENE OR BENZO(A)PYRENE. [REF-53]

    The neurotoxic insecticide /endrin or aldrin/ inhibited gamma-aminobutyric acid dependent (36) Cl- uptake by mouse brain vescles. [REF-54]

    REPORTED THAT HEPTACHLOR, 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE, ENDRIN, & ALDRIN WERE TERATOGENIC IN CHICKEN EGGS. [REF-55, p.329]

    Nephrosis has been observed in goats that were drenched with aldrin (2.5 mg/kg) every day for 21 days. Many convoluted tubules showed almost complete necrosis of the lining of the epithilial cells. Hyperplasia of the thyroid was also severe in all animals compared to controls. Kidney damage has also been observed in dogs and rats after chronic administration of aldrin. [REF-33, p.825]

    Following repeated administration, the total dose of aldrin proving toxic to farm animals has been found to be roughly the same as the required to produce toxic effects when given as a single dose, namely, 15-30 mg/kg. The cutaneous toxicity of aldrin is also high, the minimum toxic level applied as a spray to calves being 0.2% or less. For calves one to two weeks old the minimum toxic dose was found to be 5 mg/kg and for cattle and sheep 25 mg/kg. A concentration of 5 ppm in the diet is fatal to young pheasants. [REF-38, p.146]

    Aldrin deranges the electroretinogram and viual evoked (cortical) response when given ip in mice. [REF-56, p.60]

    Heteropneustes (Saccobranchus) fossilis was exposed to aldrin for 30 days at a concentration of 0.03 mg/l. Respiration, hematological parameters, and the activity of two enzymes in liver, kidneys, and gills were determined. The respiration rate decreased and the blood concentrations of glucose, sodium, and chloride ions showed significant increases. The cholesterol content and clotting time were decreased, and the adenosine triphosphatase activity in the three tissues was significantly reduced. [REF-57, p.166]

    Goats administered 50 aldrin/kg body weight showed mild degenerative changes, congestion and petechial haemorrhages, in various organs. In the kidneys degenerative changes of the proximal convuluted tubules were found. Clinical changes were also found, eg, salivation and convulsions. [REF-58, p.191]

    Aldrin and dieldrin and other cyclodienes inhibit the gamma amino butyric acid induced chloride ion uptake into skeletal muscles and the binding of tritiated dihydropicrotoxinin (anion channel probe) to the membrane. This results in central nervous system excitation adn convulsions due to the blocking of gamma amino butyric acid transmitters. [REF-59, p.217]

    /Aldrin/ did not induce dominant lethal mutations in mice. In single studies, itinduced chromosomal aberrations in bone-marrow cells of rats nad mice, but no micronuclei in bone-marrow cells of mice treated in vivo. It induced chromosomal aberrations in cultured human lymphocytes; studies of DNA damage in human and rodent cells in vitro were inconclusive. Aldrin inhibited intercellular communication in both human and rodent cell systems. It did not induce sex-linked recessive
    lethal mutations in Drosophila but was mutagenic to yeast: It was not mutagenic to bacteria and did not induce breakage of plasmid DNA. [REF-60, p.S7 88]

    ... Interfere(s) with axonic transmission of nerve impulses and, therefore, disrupts the function of the nervous system, principally that of the brain. [REF-61, p.14]

    The mode of action of aldrin and dieldrin on the liver involves an increase in the activity of microsomal biotransformation enzymes, particularly of the monooxygenase system with cytochrome p450. This induction of liver microsomal enzymes is reversible and, if exceeding a certain degree, appears to be associated with the occurrence of reversible hypertrophy of centrilobular hepatocytes with cytoplastic changes and hepatomegaly in the liver of rodents. [REF-62, p.217]

8-4 EVIDENCE FOR CARCINOGENICITY:

    Inadequate evidence of carcinogenicity in humans. Limited evidence of carcinogenicity in animals. OVERALL EVALUATION: Group 3: The agent is not classifiable as to its carcinogenicity to humans. [REF-60, p.S7 56]

    CLASSIFICATION: B2; probable human carcinogen. BASIS FOR CLASSIFICATION: Orally administered aldrin produced significant increases in tumor responses in three different strains of mice in both males and females. Tumor induction has been observed for structurally related chemicals, including dieldrin, a metabolite. HUMAN CARCINOGENICITY DATA: Inadequate. ANIMAL CARCINOGENICITY DATA: Sufficient. [REF-63]

8-5 NATIONAL TOXICOLOGY PROGRAM REPORTS:

    A bioassay of technical grade aldrin for possible carcinogenicity was conducted by administering the test /cmpd/ in feed to Osborne-Mendel rats and B6C3F1 mice. Groups of 50 rats of each sex were administered aldrin at one of two doses, either 30 or 60 ppm. Male rats were treated for 74 wk, followed by 37-38 wk of observation. Matched controls consisted of groups of 10 untreated rats of each sex; pooled controls, used for statistical evaluation, consisted of the matched control groups combined with 58 untreated males and 60 untreated females from similar bioassays of other chemicals. All surviving rats were killed at 111-113 wk. Groups of 50 mice of each sex were administered aldrin at one of two doses for 80 wk, then observed for 10-13 wk. TWA doses were 4 or 8 ppm for the males and 3 or 6 ppm for females. Matched controls consisted of 20 untreated male mice and 10 female mice; pooled controls, used for statistical evaluation, consisted of matched-control groups combined with 92 untreated male and 79 untreated female mice from similar bioassays of other chemicals. All surviving mice were killed at 90-93 wk. ... Under the conditions of /this bioassay/, none of the tumors occurring in Osborne-Mendel rats treated with aldrin ... could be clearly associated with treatment. Aldrin was carcinogenic for the liver in male B6C3F1 mice producing hepatocellular carcinomas. [REF-64]

 *** 9                            EMERGENCY TREATMENT *** 

9-1 ANTIDOTE AND EMERGENCY TREATMENT:

    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. Respiratory 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-65, p.1084]

9-2 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. ... Examination of the nervous system and liver should be stressed. The aforementioned medical examination should be repeated on an annual basis. /Endrin/ [REF-18, p.1]

    PRECAUTIONS FOR "CARCINOGENS": Whenever medical surveillance is indicated, in particular when exposure to a carcinogen has occurred, ad hoc decisions should be taken concerning ... /cytogenetic and/or other/ tests that might become useful or mandatory. /Chemical Carcinogens/ [REF-21, p.23]

***10                    METABOLISM AND PHARMACOLOGY *** 

10-1 POPULATIONS AT SPECIAL RISK: 

    ... /INDIVIDUALS/ WITH LIVER DISEASE. [REF-4, p.39]

    Individuals who have a history of convulsive disorders may be at an increased risk. /Endrin/ [REF-18, p.1]

10-2 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    ... INHALED ALDRIN CAN BE ABSORBED. [REF-14, p.3703]

    MATERNAL BLOOD, PLACENTA, & UMBILICAL CORD BLOOD OF SAME MOTHER/CHILD PAIR WERE ANALYZED TO DETERMINE ORGANOCHLORINE PESTICIDE TRANSFER FROM MOTHER TO FETUS IN STUDY OF 100 WOMEN. ALDRIN WAS DETECTED IN ALL SAMPLES ANALYZED, INDICATING PLACENTAL TRANSFER. CORRELATION WAS FOUND BETWEEN PESTICIDE CONCN & AGE, DIETETIC HABITS & AREA OF RESIDENCE OF PREGNANT WOMEN. [REF-66]

    IN PLASMA, BOTH ALDRIN & DIELDRIN ARE ASSOCIATED MAINLY WITH ALPHA- & BETA-LIPOPROTEIN FRACTIONS ... . [REF-67, p.132]

    ALDRIN HAS NOT BEEN FOUND IN ... GENERAL POPULATION OR ... IN BODY FAT OF MEN ENGAGED IN MANUFACTURING IT; ONLY TRACES ARE FOUND IN BLOOD OF SUCH MEN. PERSONS ACUTELY POISONED ... MAKE THE CONVERSION /TO DIELDRIN/ ... RAPIDLY. [REF-39, p.234]

    (36)CL ALDRIN ... IS RAPIDLY ABSORBED AFTER ORAL ADMIN TO RATS & WEANLING PIGS & BECOME LOCALIZED IN LIVER & FAT DEPOTS, FROM WHICH ... IT IS ONLY SLOWLY EXCRETED. (14)C ALDRIN FED TO RATS IS EXCRETED IN FECES (90% OF DOSE IN TWELVE WK) & URINE (10%), AS MIXT OF HYDROPHILIC METABOLITES TOGETHER WITH SMALL AMT OF UNCHANGED ALDRIN & DIELDRIN. [REF-68, p.20]

    STUDIES WITH (14)C LABELED ALDRIN & DIELDRIN SHOWED THAT, AFTER IV INJECTION IN RATS, RADIOACTIVITY INCR IN ORDER OF LIVER, DUODENUM, INTESTINE, & FECES & PERCENTAGE OF METABOLITES INCR IN SAME FASHION. [REF-69, p.25]

    In humans, dermal absorption of aldrin was reported to 7.8 + or - 2.9% of the applied dose in acetone over a period of 5 days. [REF-7]

    ADMIN OF ALDRIN /BY CAPSULES AT/ (0.6 MG/KG/DAY) /TO PURE BRED BEAGLES/ RESULTEDIN CONSTANTLY INCREASING CONCN OF DIELDRIN IN BLOOD & ... BODY FAT WHICH, AFTER 10 MO, REACHED BODY FAT CONCN OF 75 PPM. DISCONTINUATION ... RESULTED IN GRADUAL DECLINE IN DIELDRIN FAT CONCN TO 25 PPM AFTER 12 ADDNL MONTHS. ADMIN ... AT HALF THIS DOSAGE (0.3 MG/KG/DAY) BUT IN COMBINATION WITH 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE (12 MG/KG/DAY) RESULTED IN RETENTION OF ROUGHLY SAME CONCN OF DIELDRIN IN BODY FAT (70 PPM). ... AT 10 MONTHS, /FEEDING/ 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE ALONE (24 MG/KG/DAY) HAD PRODUCED RETENTION OF 550 PPM OF P,P'- 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE IN BODY FAT. FEEDING ... ONLY HALF THIS DOSE (12 MG/KG/DAY), BUT IN COMBINATION WITH ALDRIN /BY CAPSULES/ (0.3 MG/KG/DAY), RESULTED IN BODY FAT CONCN OF 1200 PPM OF 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE. ... IN DOG, THE FATE OF ALDRIN (DIELDRIN) IS SIGNIFICANTLY INFLUENCED BY PRESENCE OF 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE, & VICE VERSA. [REF-14, p.3705]

    Normal level in human blood: 0.00015 mg% or 0.0015 ug/ml [REF-35, p.1]

    The distribution of (14)C aldrin and (14)C dieldrin given to pregnant mice /was examined by autoradiography/. ... A slow but persistent uptake of both chemicals into cartilaginous tissue of both the mothers and fetuses /was observed/. [REF-33, p.824]

    Biliary excretion /in rats/ has been shown for /aldrin/. [REF-71, p.154]

    In living organisms /animals/, aldrin is rapidly epoxidized to dieldrin. This is oxidized in the liver to a hydrophilic hydroxy compound, and is subsequently eliminated in the urine as the glucuronic acid conjugate. [REF-2, p.A007/Aug 87]

    Exposure of mammals to aldrin results in the deposition of dieldrin in the adipose tissue of the body. [REF-7, p.V5 3]

    Aldrin could not be detected in the milk fat or body fat of treated cows, ... but aldrin residues in most body tissues in aldrin-treated buffalo calves /has been reported/. [REF-38, p.146]

10-3 METABOLISM/METABOLITES:

    DOMINANT REACTION OF ALDRIN IS EPOXIDATION AT DOUBLE BOND TO FORM 6,7-EPOXIDE B DIELDRIN. ... /SRP: THIS OXIDN CAN BE PHOTOCHEMICAL OR BIOLOGICAL (MIXED-FUNCTION OXIDASES) & OCCURS/ IN SOILS, PLANT TISSUES, & IN ALL ANIMALS STUDIED. ... ALDRIN IS ALSO DEGRADED IN PLANTS & ANIMALS TO HEXACHLORO-HEXAHYDRO-1,4-ENDO-METHYLENE-INDENE-5,7-DICARBOXYLIC ACID & TO ALDRIN-TRANS-DIOL. IN ANIMALS 5-HYDROXYDIELDRIN, 9-KETO-DIELDRIN & KETO-PHOTODIELDRIN ARE ... FORMED AS EXCRETORY METABOLITES. BEFORE EXCRETION THE HYDROXY METABOLITES ARE LARGELY CONJUGATED. [REF-41, p.562]

    THE MOST EXTENSIVELY DEGRADED EXCRETION PRODUCT OF ALDRIN & DIELDRIN REPORTED ... IS A HEXACHLORINATED DICARBOXYLIC ACID /4,5-SECO-ALDRIN-4,5-DICARBOXYLIC ACID/, & IT HAS BEEN WIDELY ASSUMED THAT THIS IS A TERMINAL MAMMALIAN METABOLITE. THIS ASSUMPTION ... /IS/ DISCREDITED BY IDENTIFICATION OF TWO PENTACHLORINATED DICARBOXYLIC ACIDS (22%) IN URINE OF RATS DOSED IV (3.5 MG/KG) WITH ... /4,5-SECO-ALDRIN-4,5-DICARBOXYLIC ACID/. [REF-72, p.205]

    TIME COURSES (0-100 DAYS) OF UPTAKE & METABOLISM OF ALDRIN & DIELDRIN ADDED AT SUBCULTURE TO SUSPENSION CULTURES FROM PHASEOLUS VULGARIS (FRENCH BEAN) ROOT & SHOOT & SOLANUM TUBEROSUM (POTATO) TUBER WERE COMPARABLE, WITH RAPID DIELDRIN PRODN & DELAYED APPEARANCE OF OTHER METABOLITES. WHEN ALDRIN & DIELDRIN WERE ADDED TO PHASEOLUS CULTURES AT 10 OR 20 DAYS AFTER SUBCULTURE, USUAL EXTENT OF CONVERSION OF ALDRIN TO DIELDRIN OCCURRED, BUT WITH REDUCED PRODN OF OTHER METABOLITES. DIELDRIN PRODN WAS MAXIMUM DURING RAPID GROWTH PHASE & PROBABLY INDEPENDENT OF OTHER CONVERSIONS. [REF-73]

    In microsomes from rat liver, aldrin epoxidation into dieldrin was stimulated by reduced nicotinamide adenine dinucleotide . ... In microsomes from seminal vesicles and granulation tissue, reduced nicotinamide adenine dinucleotide had no effect on aldrin epoxidation. ... Apparently, in the liver, aldrin is epoxidized by monooxygenase pathway, in granulation tissue and seminal vesicles by prostaglandin synthase-mediated pathway, and in the lung by both pathways. [REF-74]

    The conversion of aldrin to dieldrin by mammals has been demonstrated ... . ... The conversion occurs also in lower animals, plants, and microorganisms. [REF-33, p.825]

    Liver microsomes were prepared from male Sprague-Dawley rats and incubated with aldrin. Analyses indicated conversion of aldrin to dieldrin. Preexposure of rats to phenobarbital increased the microsomal conversion of aldrin to dieldrin. [REF-75, p.12]

    In the earthworm (Lumbricus terrestris), aldrin epoxidation occurred primarily in the intestine; and electron microscopy was used to identify the microsomal fraction as the locus of aldrin epoxidase. The involvement of cytochrome p450 was suggested by CO inhibition of the epoxidase. [REF-75, p.13]

    With midge (Chironomus riparius) larvae, piperonyl butoxide inhibited mixed function oxidase in vivo and in vitro, thereby preventing dieldrin formation. Aldrin epoxidation was observed in six species of saturniid larvae. The epoxidase activity was higher in the midgut microsomal fractions from ultimate stage larvae. In Prodenia litura (Lepomis Noctuidae), aldrin was converted to the epoxide dieldrin by a mixed-function oxidase that requires O2 and NADPH. [REF-75, p.13]

    Using microsomal preparation, the conversion of aldrin to dieldrin was found to be much slower in trout liver microsomes than in male rat liver microsomes. [REF-76, p.5]

    Mixed function oxidase activity in liver of bluegill (Lepomis macrochirus) converted aldrin to dieldrin in the presence of reduced nicotinamide adenine dinucleotide phosphate. Optimal activity occurred at pH 8.2-8.4 and 22-26 deg C. Bass (Micropterus dolomeiux) mixed function oxidase was linear with aldrin for 4.6 min at pH 7.4 and 25 deg C Mouse mixed function oxidase also epoxidized aldrin to dieldrin. [REF-76, p.5]

    The freshwater ostracod (Chlamydotheca arcuata) metabolized aldrin to dieldrin. No metabolism of dieldrin was observed. [REF-76, p.7]

    Larvae of Heliothis zea and Heliothis virescens metabolized aldrin to dieldrin. larvae of the latter exhibited a greater rate of conversion. Most of the labeled material used was excreted as metabolites more polar than dieldrin. Treatment with HCl indicated that these polar metabolites were primarily conjugated. None were identified. Within 24 hr of treatment with labeled aldrin, Heliothis zea excreted the radioactivity as aldrin (5%), dieldrin (12%), and polar metabolites (83%). With Heliothis virescens, it was 3, 5 and 92%, respectively. [REF-76, p.7]

    Pea and bean root preparations degraded aldrin to a series of related polar metabolites (in addition to dieldrin, aldrin ketone, cis- and trans-aldrin diols, and exo-aldrin alcohol). [REF-76, p.7]

    A rat hepatocyte culture suspension effectively epoxidized aldrin to dieldrin. [REF-77, p.140]

10-4 INTERACTIONS:

    /IT WAS/ 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-55, p.329]

    Experiments were conducted to detect whether interactions in disposition between 2 insecticides might occur within the first few hours of exposure. Levels of both (14)C-labeled endrin and (3)H-labeled 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane were monitored in serum, gall bladders, and whole bodies during pre- and post exposures to each cmpd in mosquitofish. (3)H-labeled 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane 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 (3)H-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. While (14)C-labeled endrin post-treatment had no effect on (3)H-labeled 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane levels in the gall bladder, aldrin and dieldrin exposure resulted in significantly higher gall bladder levels of 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane 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-78]

*** 11                                      PHARMACOLOGY *** 

11-1 DRUG WARNING:

    Food and Environmental Agents: Effect on Breast-Feeding: Aldrin: None. /from Table 7/ [QR] [REF-79]

***12                         ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL *** 
12-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Aldrin is no longer produced or used in the United States and any past releases have probably been converted to dieldrin. Aldrin residues in soil and plants will volatilize from soil surfaces or be slowly transformed to dieldrin in soil. Biodegradation is expected to be slow and aldrin is not expected to leach. Aldrin was classified as moderately persistent meaning its half-life in soil ranged from 20-100 days. Aldrin residues in water will volatilize from the water surface and photooxidization is expected to be significant. Photolysis has been observed in water, although the absorption characteristics of aldrin indicate it should not extensively directly photolyze in the environment. Bioconcentration will be significant. Adsorption to sediments is expected and biodegradation is expected to be slow. Vapor phase xpected to be slow. Vapor phase aldrin residues in the atmosphere are expected to react with photochemically erated hydroxyl radicals with an estimated half-life of 35.46 min. Aldrin in s expected to be adsorbed to particulate matter and no rate can ed for the reaction of adsorbed aldrin with hydroxyl radicals. Direct lysis may also occur, in spite of the low absorption of aldrin at >290 nm. r, is expected to be a slow process relative to reaction with icals. Due to the cessation of aldrin manufacture and use in the posure of humans in the USA to the chemical is expected to be low. (SRC) 

12-2 ECOTOXICITY VALUES:

  . LD50 ANAS PLATYRHYNCHOS (MALLARD) ORAL FEMALE 520 MG/KG (95% CONFIDENCE LIMIT 229-1210 MG/KG) 3-4 MO OLD [REF-80, p.10]

  . LD50 PHASIANUS COLCHICUS (PHEASANT) FEMALE ORAL 16.8 MG/KG (95% CONFIDENCE LIMIT) 3-4 MO OLD [REF-80, p.10]

  . LD50 COLINIS VIRGINIANUS (BOBWHITE) FEMALE ORAL 6.59 MG/KG (95% CONFIDENCE LIMIT) 3-4 MO OLD [REF-80, p.10]

  . LD50 DENDROCYGNA BICOLOR (FULVOUS WHISTLING DUCK) MALE ORAL 29.2 MG/KG (95% CONFIDENCE LIMIT) 3-6 MO OLD [REF-80, p.10]

  . LC50 GAMMARUS FASCIATUS (SCUD) 4300 UG/L/96 HR, MATURE, AT 21 DEG C (95% CONFIDENCE LIMIT 3500-5300 UG/L) 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, 90%/ [REF-81, p.10]

  . LC50 PALAEMONETES KADIAKENSIS (GLASS SHRIMP) 50 UG/L/96 HR, MATURE, AT 21 DEG C (95% CONFIDENCE LIMIT 38-65 UG/L) 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, 90%/ [REF-81, p.10]

  . LC50 PTERONARCYS CALIFORNICA (STONEFLY) 1.3 UG/L/96 HR, SECOND YEAR CLASS, AT 15 DEG C (95% CONFIDENCE LIMIT 0.8-2.2 UG/L) 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, 90%/ [REF-81, p.10]

  . LC50 ONCORHYNCHUS TSHAWYTSCHA (CHINOOK SALMON) 14.3 UG/L/96 HR, WT 0.8 G, AT 15 DEG C STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L ASCALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL, 90%/ [REF-81, p.10]

  . LC50 SALMO GAIRDNERI (RAINBOW TROUT) 2.6 UG/L/96 HR, WT 0.6 G, AT 13 DEG C (95% CONFIDENCE LIMIT 2.3-2.9 UG/L) 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, 90%/ [REF-81, p.10]

  . LC50 PIMEPHALES PROMELAS (FATHEAD MINNOW) 8.2 UG/L/96 HR, WT 0.6 G, AT 18 DEG C 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, 90%/ [REF-81, p.10]

  . LC50 ICTALURUS MELAS (BLACK BULLHEAD) 19 UG/L/96 HR, WT 1.5 G, AT 24 DEG C 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, 90%/ [REF-81, p.10]

  . LC50 ICTALURUS PUNCTATUS (CHANNEL CATFISH) 53 UG/L/96 HR, WT 5.2 G, AT 18 DEG C 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, 90%/ [REF-81, p.10]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 6.2 UG/L/96 HR, WT 0.7 G, AT 18 DEG C (95% CONFIDENCE LIMIT 5.2-7.7 UG/L) 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, 90%/ [REF-81, p.10]

  . LC50 MICROPTERUS SALMOIDES (LARGEMOUTH BASS) 5 UG/L/96 HR, WT 2.5 G, AT 18 DEG CSTATIC 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, 90%/ [REF-81, p.10]

  . EC50 SIMOCEPHALUS SERRULATUS (DAPHNID) 23 UG/L/48 HR, FIRST INSTAR, AT 15 DEG C (95% CONFIDENCE LIMIT 17-30 UG/L) 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, 90%/ [REF-81, p.10]

  . EC50 SIMOCEPHALUS SERRULATUS (DAPHNID) 32 UG/L/48 HR, FIRST INSTAR, AT 21 DEG C (95% CONFIDENCE LIMIT 22-36 UG/L) 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, 90%/ [REF-81, p.10]

  . EC50 DAPHNIA PULEX (DAPHNID) 28 UG/L/48 HR, FIRST INSTAR, AT 15 DEG C, (95% CONFIDENCE LIMIT 20-39 UG/L) 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, 90%/ [REF-81, p.10]

  . EC50 CYPRIDOPSIS VIDUA (SEED SHRIMP) 18 UG/L/48 HR, MATURE, AT 21 DEG C (95% CONFIDENCE LIMIT 15-21 UG/L) 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, 90%/ [REF-81, p.10]

  . LC50 Leiostomus xanthurus (spot) 3.2 ug/l/2 days /Conditions of bioassay not specified/ [REF-9, p.B-42]

  . LC50 Mugil curema (white mullet) 2.8 ug/l/2 days /Conditions of bioassay not specified/ [REF-9, p.B-42]

  . LC50 Mugil cephalus (striped mullet) 2.0 ug/l/2 days /Conditions of bioassay not specified/ [REF-9, p.B-42]

  . LC50 Aeroneuria pacifica (stonefly) 22 ug/l/30 days /Conditions of bioassay not specified/ [REF-82, p.B-39]

  . LC50 Anguilla rostrata (American eel) 5 ppb/96 hr /Static bioassay/ [REF-6, p.172]

  . TLm Gasterosteus aculeatus (Threespine stickleback) 27.4 ppb/96 hr /Static bioassay/ [REF-6, p.172]

  . LC50 Sphaeroides maculatus (Northern puffer) 36 ppb/96 hr /Static bioassay/ [REF-6, p.171]

12-3 ENVIRONMENTAL FATE:

  . TERRESTRIAL FATE: APPLICATION OF ALDRIN AT 3, 9, & 15 KG AI/HA IN CLAY LOAM & SANDY LOAM SOIL EVERY YEAR FROM 1972-1974 SHOWED RESIDUES REMAINED LONGER IN CLAY LOAM THAN IN SANDY LOAM SOIL. RATE OF CONVERSION TO DIELDRIN WAS HIGHER IN SANDY LOAM THAN IN CLAY LOAM SOIL. ALDRIN RESIDUES LEACHED INTO SOIL WITH RAIN WATER. NEITHER ALDRIN NOR DIELDRIN TRANSLOCATED IN MAIZE, PEARL MILLET PLANTS & GRAINS. [REF-83]

  . ... UNDER MOST ENVIRONMENTAL CONDITIONS ALDRIN IS GRADUALLY CONVERTED TO DIELDRIN. [REF-7, p.V5 26]

  . AFTER ADDITION OF ALDRIN TO SOIL SAMPLES, WATER SOLUBLE DICARBOXYLIC ACID WAS ISOLATED. AFTER PREPARATIVE ISOLATION & METHYLATION, GC, MS ... SHOWED MATERIAL TO BE IDENTICAL WITH AUTHENTIC DIHYDROCHLORDENDICARBOXYLIC ACID DIMETHYL ESTER ... . [REF-84, p.14]

12-4 TERRESTRIAL FATE: Aldrin was applied at 1.5 kg ai/ha to flooded soil. After 30, 90, 120, 240, and 270 days, 44.2%, 55.4%, 74.13%, 88.07%, and 100% of the aldrin had dissipated from the soil(1). Aldrin applied at 20 lb/6 "in" acre to muck and loam had respective half-lives of 3.75 and 2.40 months for the first half-year and 13.0 and 9.7 months for the following three years(2). Three and one-half years following the application to a Miami silt loam of 20 and 200 lb aldrin/6 in acre, 1.12% and 2.55%, respectively, of the calculated initial amount of aldrin remained(2). Aldrin was applied 20 lb/6 "in" acre to Miami silt loam and at 100 lb/6 in acre to Plainfield sand(2). After incubation for 56 days at 6, 26, and 46 deg C, 83.8%, 55.7% and 13.7% of the initial amount of recoverable aldrin remained on the Miami silt loam and 63%, 38%, and 10.2% remained on the Plainfield sand, respectively(2). After 2 months incubation at 30 deg C, 44%, 58%, and 33% of about 15 ppm of aldrin applied remained in the Maahas, Louisiana, and Casiguran soils under upland (80% water saturated), respectively, and under flooded conditions, 65%, 81%, 74%, and 64% remained in the Pila, Maahas< uisiana and Casiguran soils, respectively(3). Soils were treated with aldrin at 5 lb/acre from 1958-62(4). Dieldrin was formed from aldrin in the soil and constituted 50 and 90% of the aldrin plus dieldrin residues recovered in 1959 and 1963, respectively(4). Soils from AR, FL, HI, MD, MT, OR, and SC were treated with 10 ml of 0.5% aqueous aldrin emulsion/10 g soil(5). The preparations were placed randomly around a test site in the Harrison Experimental Forest in southern Mississippi. In all preparations except the Hawaiian soil, the percent degradation in the upper 0.5 inch layer (36-72%) was greater than in the lower layer (unspecified depth) (11-33%). In the Hawaiian soil samples, degradation in the lower layer was 63% and in the upper layer was 49%(5). Aldrin was converted into dieldrin in these studies(5). When aldrin was applied to agricultural soils in Germany, Spain, England and the United States, significant amounts of dieldrin derived from the applied aldrin were detected in the soils within 6 months of aldrin application(6). Aldrin was classified as moderately persistent meaning its half-life in soil ranged from 20-100 days(7). [REF-85]

12-5 AQUATIC FATE: A river die away test was conducted in capped bottles with aldrin in raw water from the Little Miami River in Ohio. The river receives domestic and industrial wastes and farm runoff. After 2, 4, and 8 weeks, 20, 60, and 80% of the initial amount of aldrin had degraded(1). Volatilization from water is also expected to be significant and will occur at a rate directly proportional to the rapidity of wind and current velocity and inversely proportional to the depth of the water body(SRC). Bioconcentration and adsorption to sediments are expected to be significant. Photooxidation is expected to be significant. Biodegradation is expected to be slow(SRC). [REF-86]

12-6 ATMOSPHERIC FATE: The half-life for the reaction of vapor phase aldrin with photochemically generated hydroxyl radicals in the atmosphere was estimated to be 35 min(1). Slow photolysis of aldrin vapor (60% in one week vs 16% in a dark control) was observed(2). This is expected due to the weak absorption of aldrin above 290 nm(3). Direct photolysis, therefore, is not expected to be significant compared to reaction with hydroxyl radicals(SRC). [REF-87]

12-7 BIODEGRADATION:

  . ABILITY OF FUNGI ISOLATED FROM SOILS TO DEGRADE (14)C ALDRIN & ITS METABOLITES WAS ASSAYED IN CULTURE GROWTH MEDIUM. PENICILLIUM METABOLIZED PARENT CMPD OR ONE OF ITS METABOLITES. FIELD STUDIES PERFORMED WITH SOILS PACKED INTO PVC TUBES SHOWED THAT ADDED (14)C ALDRIN LEACHED FASTEST IN SOIL POOR IN ORGANIC MATTER. [REF-88]

  . No biodegradation of aldrin at 5 and 10 mg/l was observed through the third subculture of a mixed culture inoculum from sewage(1). Activated sludge biodegraded 1.5% of the initial aldrin in an unspecified amount of time(2). Aldrin incubated for 30 days in a water surface film collected off of Hawaii was degraded by 8.1% to the diol(3). A pure culture of the marine alga, Dunaliella sp, degraded 23.3% of the initial aldrin to dieldrin and 5.2% to the diol(3). A pure culture of Aerobacter aerogenes degraded 36-46% of the initial amount of aldrin in 24 hours(4). Aldrin was classified as refractory to biodegradation(5,6). [REF-89]

12-8 ABIOTIC DEGRADATION:

  . INSECTIDES SUCH AS ALDRIN MINERALIZE DURING IRRADIATION WITH PYREX FILTERED UV LIGHT; AMT OF MINERALIZATION INCR WITH USE OF SHORT WAVE UV LIGHT. [REF-90]

  . NO REACTION OF OZONE WITH CHLORINATED DOUBLE BOND OF ALDRIN HAS BEEN FOUND. IT IS BELIEVED THAT SHIELDING OF CHLORINATED DOUBLE BOND BY BULKY CHLORINE SUBSTITUENTS & ENDO-SUBSTITUENTS PREVENTS SUCH AN ATTACK. [REF-91]

  . Treatment of saturated aldrin vapor (5000 ug) with a sunlamp for 45 hours resulted in 14-34% degradation (based on the amount aldrin recoverable from the reactor walls)(1). Dieldrin (50-60 ug) and photoaldrin (20-30 ug) were the photoproducts. Irradiation of 1 ug of aldrin vapor with the sunlamp for 168 hours resulted in 60% degradation compared to 16% degradation in a dark control(1). Dieldrin (0.63 ug) was the primary photoproduct and photoaldrin (0.02 ug) and photodieldrin (0.02 ug) were also detected(1). A photolysis half-life of 1.1 day was determined for 0.33 ppb aldrin in San Francisco Bay water exposed to sunlight, although insufficient detail concerning the experimental conditions is available to conclude that this result was due solely to direct photolysis(2). Exposure of an aldrin film to sunlight for 1 month resulted in a solution containing 2.6% unchanged aldrin and 9.6% photoaldrin, 4.1% dieldrin, 24.1% photodieldrin and 59.7% of an unidentified product(3). Photolysis half-lives of thin films of aldrin irradiated at >300 nm were 4.7, 8.3, and 11 days, respectively(4). Solid aldrin adsorbed on silica gel irradiated at >290 nm for 6 days was 11% mineralized(5). A 0.07 M aqueous solution of aldrin was 25% photooxidized by constituents of natural waters(6). Irradiation of aldrin in 0.05 M hydrogen peroxide for 12 hr at >290 nm reduced the aldrin concentration by 79.5% compared to a dark control in which the aldrin concentration decreased by 32.9%(7). Photoaldrin, dieldrin, and one unidentified product were isolated from the 0.05 M hydrogen peroxide solution(7). [REF-92]

  . Aqueous reactions: persistence in river water in a sealed glass jar under sunlight and artificial fluorescent light-initial concn of 10 ug/l: after 1 hr: 100%; 1 wk: 100%; 2 wk: 80%; 4 wk: 40%; 8 wk: 20%. [REF-6, p.170]

12-9 BIOCONCENTRATION:

  . SUSCEPTIBLE MOSQUITOFISH, GAMBUSIA AFFINIS, EXPERIENCED GREATER ACCUM OF ALDRIN IN TISSUES THAN RESISTANT MOSQUITOFISH. PROBABLE CAUSES FOR RESISTANCE IN DECR ORDERS OF IMPORTANCE: IMPLIED SITE INSENSITIVITY; BARRIERS TO PENETRATION; & BIOTRANSFORMATION. [REF-93]

  . BLUE MUSSELS (MYTILUS SPECIES) USED AS INDICATORS FOR MONITORING POLLUTION OF LAGOON WATERS SHOWED ALDRIN TO BE PRESENT UP TO 0.4 UG/KG IN WET TISSUE. [REF-94]

  . The bioconcentration factor of aldrin in molluscs is 4571(1), in the golden orfe is 3890(2), in an unspecified fish is 10715(3) and in the alga, Chlorella fusca, is 12,260(4). Bioconcentration of aldrin is expected to be significant(SRC). [REF-95]

12-10 SOIL ADSORPTION/MOBILITY:

  . Aldrin was applied to silty soil at 1.5 kg/ha as a surface spray. Following one simulated rainfall, 5.2% of the aldrin was lost in runoff(1). Aldrin was immobile in columns containing Hagerstown silty clay loam or Lakeland sandy loam through which water moved upward for 3 days(2). The amount of water which moved up the columns was not specified(2). Aldrin was applied to the upper 5 inches of a silt loam soil(3). The percent distribution of aldrin after 10 years in nondisked soil was 0-2 in - 11%, 2-4 in - 33%, 4-6 in - 33%, and 6-9 in - 23% and in disked (for one summer only) soil was 0-2 in - 13%, 2-4 in - 29%, 4-6 in - 29%, and 6-9 in - 29%(3). Aldrin in soil was quantified 5, 6, 4, and 3 months following its application at 2.9, 3.0, 3.0, and 3.0 kg/ha to soils used for growing maize in Germany, England, Spain, and the United States, respectively(4). For soil depths of 0-10 cm, 10-20 cm, 20-40 cm, and 40-60 cm, respective residue levels in ppm (% total aldrin extractble) were: Germany - 0.78 ppm (78%), 0.18 ppm (18%), 0.03 ppm (3%), and <0.01 ppm (<1%); England - 1.30 ppm (ca 100%), <0.01 ppm (<1%) at all other levels; Spain - 0.83 ppm (96.5%), 0.02 ppm (2.3%), 0.01 ppm (1.2%) and <0.01 ppm (<1%); US - 0.50 ppm,(98%), 0.01 ppm (1.96%), <0.01 ppm (<1%) at all other levels(4). Aldrin in soil was quantified 5 and 4 months following application of aldrin at 2.9 and 3.2 kg/ha to soils used for growing wheat in Germany and England, respectively(4). For soil depths of 0-10 cm, 10-20 cm, 20-40 cm, and 40-60 cm, respective residue levels in ppm (% total aldrin residues) were: Germany - 1.09 ppm (66.9%), 0.45 ppm (27.6%), 0.09 ppm (5.5%), <0.01 ppm (<1%); England - 2.00 ppm (ca 100%), <0.01 ppm (<1%) at all other levels(4). A leaching index of 1 (<10 cm leaching through soil column with 150 cm annual rainfall) was assigned to aldrin(5). Experimentally determined log soil sorption coefficients (Koc) for aldrin ranged from 2.61-4.45(6). Soil sorption coefficients of these magnitudes suggest that aldrin will not be highly mobile in soil(7). Minimal leaching to groundwater is expected from these results(SRC). [REF-96]

12-11 VOLATILIZATION FROM WATER/SOIL:

  . SOIL: Aldrin was applied at 4 ppm to wet and dry quartz and Plainfield sands. Analysis of air passed over the sand at 1 l/min windspeed for 6 hrs at 22 deg C and 38% relative humidity revealed no volatilization of aldrin from the dry Plainfield sand and only a trace from the dry quartz sand (<0.50% of initial aldrin). Four percent and 2.19% of the initial aldrin volatilized from wet quartz and Plainfield sands, respectively, at the same relative humidity. At 100% relative humidity, 1.28% and 6.16% of the aldrin volatilized from dry Plainfield and quartz sands, respectively, and 4.52% and 7.33% of the aldrin volatilized from the wet Plainfield and quartz sands, respectively(1). Following passage of air at 1 l/min windspeed at 22 deg C and 100% relative humidity over quartz sand and Miami silt loam treated with 4 ppm aldrin, 37.9% and 16.3% of the initial aldrin were recovered in the vapor from the quartz sand and Miami silt loam, respectively, and 55.3% and 79.7% recovered from the two soils, respectively(1). Volatilization rates of aldrin from sand, loam, and humus were 1.08%, 0.21% and 0.8%/ml evaporated water after the first hour and 0.59%, 0.18%, and 0.09%/ml evaporated water in the second hour, respectively(2). Aldrin was assigned a vaporization index of 1 (<0.1 kg/ha/yr) for volatilization from soil(3). [REF-97]

  . WATER: After 20 hr at 26.5 deg C, 93% of the aldrin initially present (24 ppb), had codistilled with water(2). Half-lives for the volatilization of aldrin from purewater and waters of the San Franscisco Bay, the American River and the Sacramento River are 0.38 hr, 0.59 hr, 0.60 hr, and 0.60 hr, respectively(3). The volatilization rate of aldrin from water was 16.3%/ml evaporated water after one hour and 6.03%/ml evaporated water in the second hour(1). The estimated volatilization half-life of aldrin from 1 m deep water at 25 deg C is 7.7 days(4). [REF-98]

  . WATER: Using a water solubility of 0.20 mg/l(1) and a vapor pressure of 6X10-6 mm Hg(2), both measured at 25 deg C, a Henry's Law constant of 1.27X10-5 can be estimated(3,SRC). Using these parameters, half-lives for the volatilization of aldrin from model streams, rivers and lakes were estimated(3,SRC). The wind velocity was assumed to be 3 m/s, the current velocities of the streams, rivers and lakes to be 2,1, and 0.01 m/s, respectively, the depths of the streams and rivers to be 1 m and that of the lakes, 50 m(SRC). The estimated volatility half-lives were 105.5 hr, 133.9 hr, and 6873.1 hr (285.6 days), for the streams, rivers and lakes, respectively(SRC). [REF-99]

 ***13                      SOURCES AND CONCENTRATIONS *** 

13-1 NATURAL OCCURRING SOURCES: 

  . None. (SRC) 

13-2 ARTIFICIAL SOURCES: 

  . Aldrin is an insecticide formerly used against termites and soil-dwelling pests such as ants(1), wireworms, whitegrubs, etc(5). Aldrin in the environment has resulted from these insecticidal uses(SRC). The manufacture and use of aldrin has been discontinued in the United States(2). Based upon monitoring data, mean loadings of aldrin in kg/day are coal mining - 0.0081, foundries - 0.019 and nonferrous metals manufacturing - 0.0016(3). Loading of aldrin in kg/yr to Lake Ontario by Niagara River unfiltered water were: 1980 - <83, 1981 - <79, 1982 - <79(4). [REF-100]

13-3 WATER CONCENTRATIONS: 

  . SURFACE WATER: Major USA rivers - 100 sites, maximum residue 0.085 ug/l(1). Niagara-on-the-Lake, 1980-82, 75 samples, 1% pos, <0.1 ng/l avg(2). New Jersey - 604 samples, 23.5% pos, 0.6 ppb max(3). Ohio River (various sites) - 11 samples, 9% pos, <0.1 ug/l max, 12 samples, 8, 35 pos, <0.1 ug/l max, 21 samples, 57% pos, 2.0 ug/l max, 11 samples, 54.5% pos, 1.3 ug/l max, 11 samples, 36.3% pos, 0.5 ug/l max, 11 samples, 18.2% pos, 0.5 ug/l max(4). Inner Harbor Navigation Canal, Lake Pontchartrain, LA - Ebb tide: 0.3 parts/trillion (1.5 m), Flood Tide: 5.6 parts/trillion (1.5 m) and 2.6 parts/trillion (10 m)(5). Unspecified US surface waters - 7891 samples, 40.0% pos, 0.001 ug/l median(6). [REF-101]

13-4 DRINKING WATER: United States (unspecified location) - 5.4 ug/l, The Hague, Netherlands - 0.01 ug/l, Ottawa, Canada - Tap water, 0.7 ug/l(1). Aldrin was detected but not quantified in USA drinking water from unspecified locations(2,3). [REF-102]

  . GROUNDWATER: New Jersey -1076 samples, 26% pos, 1.2 ppb max(1). [REF-103]

  . RAIN/SNOW: Unspecified urban location - 7 ng/cu m (rain/snow) (1). Unspecified USA rural location - 0.5-3 ng/cu m (rain/snow)(1). Aldrin was detected but not quantified in snow samples collected in Finland and at the North Pole(2). [REF-104]

13-5 EFFLUENTS CONCENTRATIONS: 

  . . Aldrin residues in treated wastewater effluents from a variety of industries were as follows: coal mining - 47 samples, 4.3% pos, 2.2 ppb avg; Foundries - 10 samples, 100% pos, 5-10 ppb, 5.5 ppb avg; nonferrous metals manufacturing - ND-0.5 ppb, 0.2 ppb avg(1). Unspecified industrial effluents - 677 samples, 3.1% pos, <0.010 ug/l median(2). Urban runoff samples from Washington, DC were 20% positive and contained 0.0027-0.1 ug/l aldrin(3). Flint, MI - municipal plant effluent, 0.04-0.06 ppb(4). Owossa, MI - municipal plant effluent, 0.22 ppb(4). [REF-105]

13-6 SEDIMENT/SOIL CONCENTRATIONS: 

  . ALDRIN UP TO 25.5 PPB WAS DETECTED AMONG SEDIMENT SAMPLES FROM 20 RIVERS IN TAIWAN. NO CORRELATION WAS OBSERVED BETWEEN RESIDUE LEVEL & ORG MATTER OR PH OF SEDIMENTS. [REF-106]

  . /IT WAS SHOWN/ ... THAT APPLICATION UP TO 25 LB ALDRIN/ACRE OF CORN SOILS RESULTED IN RETENTION OF 10% OF APPLIED LEVEL AFTER 4 YR, THIS REMAINING MAINLY IN FORM OF DIELDRIN. [REF-7, p.V5 29]

13-7 SEDIMENT: Niagara-on-the-lake suspended sediments, 1979-81, 70 samples, 7% pos, 2 ng/g avg(1). Unspecified US sediments - 2,048 samples, 33.0% pos, 0.1 ug/kg dry weight median(2). Detected but not quantified in sediments from the Puget Sound, WA(3). SOIL: Nebraska soils - 1969, 106 sites, 1% pos, ND-0.01 ppm, <0.01 ppm avg, 1970, 106 samples, 3.77% pos, 0.01 ppm max and min, <0.01 ppm avg, 1971, 106 samples, 0.905 pos, ND-0.02 ppm, <0.01 ppm avg, 1973, 101 samples, 2% pos, 0.01-0.06 ppm, <0.01 ppm(4). Ontario, Canada - 1976, agricultural soils, ND-0.06 ppm(5). [REF-107]

13-8 ATMOSPHERIC CONCENTRATIONS: 

  . Aldrin was detected within 800 m of two formulation plants in Arkansas in 1970 and 1971(1). Residues were: 1970 - 66 samples, 24% pos, 0.6-1.4 ng/cu m, 0.9 ng/cu m avg; 1971 - 60 samples, 10% pos, 0.4-6.3 ng/cu m, 1.5 ng/cu m avg(1). Among air samples taken in Iowa City, Iowa during 1967-68, only one was positive for aldrin and contained 8.0 ng/cu m(1). Air samples taken in Miami were 14.3% pos, and ranged from ND-1.1 ng/cu m with a 0.2 ng/cu m avg and in the Everglades National Park were 7.1% pos, and ranged from ND-0.5 ng/cu m with a 0.04 ng/cu m avg(1). The aldrin concentration in the air of a South Florida Formulation plant was 437.0 ng/cu m in 1974(1). Aldrin concentrations in the air above a hazardous liquid waste impoundment at an unspecified location ranged from ND-380 ng/cu m(2). Unspecified US urban location - 1-10 ng/cu m (vapor/particulate)(3). Unspecified US rural location - 0.1-1 ng/cu m (vapor/particulate)(3). [REF-108]

13-9 FOOD SURVEY VALUES: 

  . IT IS TRANSLOCATED SHORT DISTANCES IN SOME PLANTS, & IT GIVES AN OFF FLAVOR TO ... /SOME/ FOODS, NOTABLY JAM MADE FROM STRAWBERRIES RAISED IN TREATED SOIL. [REF-39, p.234]

  . Average dietary intake 0.5 ng/kg body weight/day(1). Year-positive composites (daily intake in ug) for aldrin: 1971 - not found, 1972 - 0.2 (Trace), 1973 - 0.3 (0.006), 1974 - 0.3 (0.006), 1975 - 0.4 (0.2), 1976 - not found(1). Cheese - domestic 784 samples, 0.7% pos, 0.004 ppm avg, imported 5471 samples, 0.08% pos, <0.0001 ppm avg(1). Red meat - 15200 samples (1972- 76 only), 0.8% pos, 0.0007 ppm avg, fat basis(1). Poultry (1972-76 only), 0.7% pos, 0.0005 ppm avg, fat basis(1). Large fruits - domestic 3281 samples, 0.8% pos, 0.0002 ppm avg, imported 1048 samples, 0.3% pos, <0.0001 ppm avg(1). Small fruits - domestic 1445 samples, 0.3% pos, <0.0001 ppm avg, imported 2119 samples, 0.4% pos, <0.0001 ppm avg(1). Vine and ear vegetables - domestic 2954 samples, 0.2% pos, <0.0001 ppm avg, imported 4117 samples, 0.3% pos, 0.0001 ppm avg(1). Root vegetables - domestic 3248 samples, 0.7% pos, 0.0002 ppm avg, imported 609 samples, 0.3% pos, <0.0001 ppm avg(1). Whole grains - domestic 947 samples, 0.1% pos, <0.0001 ppm avg, imported 85 samples, 1.2% pos, 0.0002 ppm avg(1). Corn - 280 samples, 0.4% pos, <0.0001 ppm(1). Cottonseed - 54 samples, 4.3% pos, 0.409 ppm avg(1). Peanuts and peanut products - 148 samples, 0.7% pos, 0.0005 ppm avg(1). Aldrin was infrequently found in eggs and egg products, leaf and stem vegetables, and nuts(1). These values were determined on foods prior to the cessation of aldrin use in the early 1980's(SRC). One August 1973-July 1984 food composite (fruits) contained 0.001 ppm aldrin(2). [REF-109]

13-10 PLANT CONCENTRATIONS: 

  . /In/ aquatic vascular plants /collected from/ Lake Pajjanne, Finland /during/ 1972-1973 the concn for aldrin was 2 ug/kg + or - 5 ug/kg (dry weight) n= 114. [REF-6, p.170]

13-11 FISH/SEAFOOD CONCENTRATIONS: 

  . Fish - domestic 2901 samples, 0.5% pos, 0.0002 ppm avg(1). Mussel - 1 ppb(2). Crab - 16 ng/g(2). Aldrin was detected but not quantified in bottom-dwelling fish taken from the Puget Sound, WA(3). [REF-110]

  . 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 vulgaris, Siganus rivulatis, Sphyraena sphyraena, and Trigla herundo 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 aldrin indicated it was present in low concentrations. The highest value obtained was 19.9 ug/kg in Sargus vulgarius from Abu Qir Bay. Aldrin was present in low and similar amounts (1.1-3.5 ug/kg) in small and medium sized Tilapia nilotica. Size ranges of Tilapia zilli showed variation of 5.7 ug/kg (small) to 13.1 ug/kg (large) in the concentration of aldrin in muscle tissue. All samples were well below permissible levels for aldrin. [REF-111]

13-4 ANIMAL CONCENTRATIONS: 

  . Water snakes taken in Louisiana contained ND-0.02 ppm (wet weight) aldrin(1). Bryde's whale - blubber 0.0005 mg/kg, ND in liver(2). Measurements were made on fresh tissue of cetaceans taken off Chile(2). [REF-112]

  . Hooded seal, Greenland: Fat: 0.028 mg/g [REF-6, p.173]

13-5 MILK CONCENTRATIONS: 

  . Fluid milk - domestic 4638 samples, 0.3% pos, 0.0002 ppm aldrin avg(1). [REF-113]

  . ALDRIN (0.041 + or - 0.068 MG/KG) EXCEEDED THE CODEX ALIMENTARIUS COMMISSION MAXIMUM RESIDUE LIMITS IN 3% OF 154 SAMPLES OF HUMAN MILK COLLECTED 3-6 DAYS AFTER PARTURITION FROM MOTHERS AT 4 HOSPITALS IN QUEBEC. [REF-114]

  . IN 45 SAMPLES OF HUMAN MILK, MEAN CONTENT OF ALDRIN & DIELDRIN WAS 0.002 & 0.020 PPM. [REF-115]

  . The rate of excretion in the milk /in dairy cows/ is proportional to dosage. [REF-71, p.155]

***14                                HUMAN ENVIRONMENTAL EXPOSURE *** 

14-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . ... POISONING ... /IN/ PEOPLE ... /HAS OCCURRED/ BY CONSUMPTION OF SEED GRAIN CONTAMINATED WITH ALDRIN, SOMETIMES IN COMBINATION WITH OTHER PESTICIDES. [REF-39, p.235]

  . Cessation of aldrin production and use is expected to eventually eliminate human exposure to the insecticide in the USA but will result in dieldrin exposure. This latter exposure will also decrease with time. (SRC) 

  . ... IN INDUSTRIAL & OTHER OCCUPATIONAL (AGRICULTURAL & PUBLIC HEALTH USE) SITUATIONS, THE PRINCIPAL ROUTE OF INTAKE IS PERCUTANEOUS. AMT DEPOSITED ON SKIN IS MUCH GREATER ... THAN AMT INHALED. THIS HAS BEEN MEASURED FOR ENDRIN, & CONSIDERING PHYSICO-CHEMICAL PROPERTIES, SAME MUST BE TRUE FOR ALDRIN ... RESP EXPOSURE IS ONLY FEW PERCENT OF TOTAL INTAKE. [REF-14, p.3707]

  . Individuals residing in countries where aldrin is still used are expected to be exposed to the compound by ingestion of contaminated food and drinking water. (SRC) 

  . Poisoning may occur by ingestion, inhalation, skin absorption. [REF-4, p.39]

  . The people in the US are exposed to aldrin ... in air, water and food because of its persistence in the environment. [REF-22, p.51]

14-2 AVERAGE DAILY INTAKE: 

  . FOOD: 0.053 ug(1). [REF-113]

14-3 BODY BURDENS: 

  . Aldrin was identified but not quantified in human adipose tissue(1). [REF-116]

  . ALDRIN (0.041 + OR - 0.068 MG/KG) EXCEEDED THE CODEX ALIMENTARIUS COMMISSION MAXIMUM RESIDUE LIMITSIN 3% OF 154 SAMPLES OF HUMAN MILK COLLECTED 3-6 DAYS AFTER PARTURITION FROM MOTHERS AT 4 HOSPITALS IN QUEBEC. [REF-114]

  . IN 45 SAMPLES OF HUMAN MILK, MEAN CONTENT OF ALDRIN & DIELDRIN WAS 0.002 & 0.020 PPM. [REF-115]

***15                    STANDARDS AND REGULATIONS *** 

15-1 IMMEDIATELY DANGEROUS TO LIFE OR HEALTH (IDLH): 

  . NIOSH considers aldrin to be a potential occupational carcinogen. [QR] [REF-12, p.8]

15-2 ACCEPTABLE DAILY INTAKES: 

  . FAO/WHO ADI: 0.0001 mg/kg /Aldrin, dieldrin/ [QR] [REF-117]

15-3 OSHA STANDARDS: 

  . Permissible Exposure Limit: Table Z-1 8-hr Time-Weighted Avg: 0.25 mg/cu m). Skin Designation. [QR] [REF-118]

15-4 NIOSH RECOMMENDATIONS: 

  . NIOSH considers aldrin to be a potential occupational carcinogen. [QR] [REF-12, p.8]

  . NIOSH usually recommends that occupational exposures to carcinogens be limited to the lowest feasible concn. [QR] [REF-12, p.8]

  . Recommended Exposure Limit: 10 Hr Time-Weighted Avg: 0.25 mg/cu m. Skin. [QR] [REF-12, p.8]

15-5 THRESHOLD LIMIT VALUES: 

  . 8 hr Time Weighted Avg (TWA) 0.25 mg/cu m, skin [QR] [REF-119, p.16]

  . 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-119, p.6]

  . A3. A3= Confirmed animal carcinogen with unknown relevance to humans. [QR] [REF-119, p.16]

15-6 OTHER OCCUPATIONAL PERMISSIBLE LEVELS: 

  . FAO/WHO Residue tolerance limit: 0.03-0.3 mg/kg/day [REF-6, p.172]

  . (IL) ILLINOIS 1 ug/l [REF-120]

15-7 STATE DRINKING WATER GUIDELINES: 

  . (AZ) ARIZONA 0.002 ug/l [REF-120]

  . (FL) FLORIDA 0.05 ug/l [REF-120]

  . (CA) CALIFORNIA 0.05 ug/l [REF-120]

  . (NH) NEW HAMPSHIRE 0.002 ug/l [REF-120]

15-8 TRANSPORT METHODS AND REGULATIONS: 

  . No person may /transport,/ offer or accept a hazardous material for transportation in commerce unless that person is registered in conformance ... and the hazardous material is properly classed, described, packaged, marked, labeled, and in condition for shipment as required or authorized by ... /the hazardous materials regulations (49 CFR 171-177)./ [QR] [REF-121]

  . 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-122, 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-123, p.6193-5]

. PRECAUTIONS FOR "CARCINOGENS": Procurement ... of unduly large amt ... should be avoided. To avoid spilling, carcinogens should be transported in securely sealed glass bottles or ampoules, which should themselves be placed inside strong screw-cap or snap-top container that will not open when dropped & will resist attack from the carcinogen. Both bottle & the outside container should be appropriately labelled. ... National post offices, railway companies, road haulage companies & airlines have regulations governing transport of hazardous materials. These authorities should be consulted before ... material is shipped. /Chemical Carcinogens/ [QR] [REF-21, p.13]

. PRECAUTIONS FOR "CARCINOGENS": When no regulations exist, the following procedure must be adopted. The carcinogen should be enclosed in a securely sealed, watertight container (primary container), which should be enclosed in a second, unbreakable, leakproof container that will withstand chem attack from the carcinogen (secondary container). The space between primary & secondary container should be filled with absorbent material, which would withstand chem attack from the carcinogen & is sufficient to absorb the entire contents of the primary container in the event of breakage or leakage. Each secondary container should then be enclosed in a strong outer box. The space between the secondary container & the outer box should be filled with an appropriate quantity of shock-absorbent material. Sender should use fastest & most secure form of transport & notify recipient of its departure. If parcel is not received when expected, carrier should be informed so that immediate effort can be made to find it. Traffic schedules should be consulted to avoid ... arrival on weekend or holiday ... /Chemical Carcinogens/ [QR] [REF-21, p.13]

15-9 CERCLA REPORTABLE QUANTITIES: 

  . Persons in charge of vessels or facilities are required to notify the National Response Center (NRC) immediately, when there is a release of this designated hazardous substance, in an amount equal to or greater than its reportable quantity of 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-124]

  . 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. Aldrin 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-125]

15-10 RCRA REQUIREMENTS: 

  . P004; As stipulated in 40 CFR 261.33, when aldrin, 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-126]

15-11 FIFRA REQUIREMENTS: 

  . 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. Aldrin is found on List A, which contains most food use pesticides and consists of the 194 chemical cases (or 350 individual active ingredients) for which EPA issued registration standards prior to FIFRA, as amended in 1988. Case No: 0172; Pesticide type: Insecticide; Registration Standard Date: 09/29/86; 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): Aldrin; AI Status: The active ingredient is no longer contained in any registered pesticide products ... "cancelled." [QR] [REF-127, p.83]

 ***16                   MONITORING AND ANALYSIS METHODS *** 

16-1 SAMPLING PROCEDURES:

  . NIOSH Method 5502. Analyte: Aldrin. Matrix: Air. Sampler: Filter and bubbler (glass fiber plus 15 ml isooctane). Flow Rate: 0.2 to 1 l/min. Sample Size: 90 liters. Shipment: Transfer bubbler solutions and filters in scintillation vials; pack carefully. Sample Stability: At least one week at 25 deg C. [REF-128, p.5502-1]

16-2 ANALYTIC LABORATORY METHODS:

  . IDENTIFICATION BY MS. [REF-7, p.V5 30]

  . ... A method /to test for aldrin and endrin/ ... involves dilution of sludge aliquots to 0.1% total solids and extraction with hexane. Concentrated extracts were cleaned up by column chromatography on alumina/silver nitrate and then separated into polar and non-polar components. The method proved to be applicable to aldrin and endrin content detection in sewage sludges. [REF-129]

  . 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 aldrin the method has a detection limit of 0.007 ug/l, a percent recovery of 106%, and a relative standard deviation of 18.9% in reagent water. [REF-130]

  . EPA Method 608. GC with ECD for the analyis of organochlorine pesticides and polychlorinated biphenyls including aldrin in municipal and industrial discharge. Under the prescribed conditions for aldrin, the method has a detection limit of 0.004 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-131]

  . EPA Method 625. GC/MS for the analysis of acid/base/neutral extractables including aldrin in municipal and industrial discharges. Under the prescribed conditions for aldrin, the method has a detection limit of 1.9 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: PCBs. [REF-131]

  . EPA Method 8080. GC for the detection of organochlorine pesticides and polychlorinated biphenyls in solid waste. Detection is achieved by an ECD 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 aldrin, the method has a detection limit of 0.004 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-132]

  . EPA Method 8270. Capillary Column GC/MS. This method is used for the determination of semivolatile organic compounds in extracts prepared from all types of solid waste matrices, soils, and groundwater. This method is applicable to quantify most acidic, basic, and neutral organic compounds that are soluble in methylene chloride and are capable of being eluted without derivatization as sharp peaks from a capillary column (DB-5 or equivalent). The Practical Quantitation Limit for aldrin is 0.00 ug/l in ground water and 0.00 ug/kg in low soil/sediment. The precision and a method accuracy were found to be directly related to the concentration of the analyte and essentially independent of the sample matrix. [REF-132]

  . 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 GC packed column. Under the prescribed conditions, aldrin has a detection limit of 1.9 ug/l. Precision and method accuracy were found to be directly related to the concentration of the analyte and essentially independent of the sample matrix. [REF-132]

  . 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 aldrin, the method has a detection limit of 8.0 ng/l as defined by EPA. [REF-133, p.122]

  . EPA Method 525.Determination of organic compounds in drinking water by liquid-solid extraction and capillary column GC/MS. Under the prescribed conditions for aldrin, the method has a detection limit of 0.10 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-133, p.122]

  . EPA Method 508.GC with an ECD for the determination of chlorinated pesticides in drinking water. Under the prescribed conditions for aldrin, the method detection limit is 0.07 ug/l as defined by EPA. [REF-133, p.122]

  . 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, aldrin has a method detection limit of 0.60 ug/l. No interferences were present as defined by EPA. [REF-133, p.122]

  . EPA Method D3086. GC method with electron capture detector for the determination of organochlorine pesticides in water and wastewater. Under the prescribed conditions, aldrin has range of 1.0 ug/l as used by American Society for Testing Materials. [REF-133, p.122]

  . EPA Method MOLM01. Combined method using GC with ECD for the determination of volatiles; semivolatiles; and pesticides and aroclors. Under the prescribed conditions for aldrin, the Contract Required Quantitation limit is 1.70 ug/kg in low solids and 0.05 ug/l in water as defined by EPA. [REF-133, p.122]

  . EPA Method O-3104. GC with FPD for the determination of organic substances including aldrin in water and fluvial sediments. Under the prescribed conditions, aldrin has an estimated detection limit of 0.01 ug/l as used by United States Geological Survey. [REF-133, p.122]

  . 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, aldrin has an estimated detection limit of 0.10 ug/l as used by United States Geological Survey. [REF-133, p.122]

  . NIOSH Method: 5502. Analyte: Aldrin. Matrix: Air. Procedure: GC, electrolytic conductivity detector. For aldrin this method has an estimated detection limit of 3 ug sample. The precision/RSD is 0.012 and the recovery is not determined. Applicability: The working range is 0.05 to 1.5 mg/cu m of either pesticide for a 90 liter air sampole. Interferences: None identified. [REF-128, p.5502-1]

16-3 CLINICAL LABORATORY METHODS:

  . HUMAN MILK SAMPLESWERE ANALYZED BY EC-GLC. [REF-114]

 ***17                   MANUFACTURING AND USE INFORMATION *** 

17-1 METHODS OF MANUFACTURING: 

  . [SRI] DIELS-ALDER ADDITION OF HEXACHLOROCYCLOPENTADIENE WITH EXCESS OF BICYCLOHEPTADIENE 

17-2 FORMULATIONS/PREPARATIONS: 

  . TECHNICAL ALDRIN CONTAINS NOT LESS THAN 90% OF ALDRIN DEFINED AS MIXTURE ... NOT LESS THAN 85.5% OF MAIN INGREDIENT, NOT LESS THAN 4.5% OF /SRP: OTHER IMPURITIES WITH INSECTICIDAL ACTIVITY/, & NOT MORE THAN 10% OF OTHER COMPOUNDS. [REF-39, p.234]

  . EMULSIFIABLE CONCENTRATE: 2 LB TECHNICAL ALDRIN/IMPERIAL GALLON & (EPICHLORHYDRIN MAY BE INCORPORATED ... TO PREVENT CORROSION BY HYDROCHLORIC ACID ... ) 20-25%. /SRP: NOTE THAT EPICHLOROHYDRIN IS A KNOWN CARCINOGEN/. WETTABLE POWDERS DEHYDROCHLORINATION BY SOME CATALYTICALLY-ACTIVE CARRIERS PREVENTED BY ADDITION OF UREA. 2% & 5% DUSTS. 5% & 20% GRANULES. 75% WETTABLE POWDERS FOR SEED TREATMENT. INSECTICIDAL LACQUERS. AQUEOUS EMULSIONS CONTAINING ALDRIN & THE SULFOSUCCINIC ACID ESTER OF OLEIC ACID ... . [REF-134, p.6]

  . Urea may be added to prevent dehydrochlorination by certain carriers [REF-5, p.11]

  . /Aldrin/ has been formulated as a seed dressing (75%), wettable powders (20-40%), dust concentrates (75%), low percentage dusts, granules (2-25%), emulsifiable concentrates (24-48%), and mixtures (0.4-2%) with fertilizer. [REF-33, p.824]

  . Dust concentrates; oil solutions; seed dressings [REF-20, p.C-15]

17-3 OTHER MANUFACTURING INFORMATION: 

  . IN USA, UNITED KINGDOM, & NUMBER OF OTHER COUNTRIES ALDRIN (BSI, ISO) STANDS FOR FORMULATIONS CONTAINING NOT LESS THAN 95% OF /PURE/ CMPD ... & NOT MORE THAN 5% OF INSECTICIDALLY ACTIVE RELATED COMPOUNDS. IN CANADA, DENMARK, & USSR ALDRIN STANDS FOR PURE CMPD. ... HHDN (ISO) ALSO IS RECOGNIZED AS A NON-PROPRIETARY NAME & MEANS ... PURE CHEMICAL. [REF-39, p.234]

  . COMPATIBLE WITH MOST FERTILIZERS, HERBICIDES, FUNGICIDES, & INSECTICIDES. [REF-10]

  . All uses of aldrin have been cancelled in US. [REF-20, p.C-15]

  . AS OF AUGUST, 1974 EPA SUSPENDED MFR OF ALL PESTICIDES CONTAINING ALDRIN OR ITS METABOLITE DIELDRIN AS "IMMINENT HAZARD TO PUBLIC". HOWEVER, EPA WILL CONTINUE USE OF THESE CMPDS AGAINST TERMITES, AS DIP FOR ROOTS & TOPS OF NONFOOD PLANTS, & AGAINST CLOTHES MOTHS UNDER CERTAIN CIRCUMSTANCES. [REF-135, p.1200]

  . Aldrin use in the USA peaked at 19 million lb in 1966 and dropped to about 10.5 million lb in 1970. During that same period dieldrin use decreased from 1 million lb to about 670,000 lb. The decrease has been attributed primarily to increased insect resistance of the two chemicals and to development and availability of better and safer substitute /chemicals/. [REF-9, p.A-1]

  . Non-systemic insecticide with contact, stomach and respiratory action. [REF-2, p.A007/Aug 87]

  . Canadian aldrin, pure compound; US aldrin material not less than 95% HHDN. [REF-20, p.C-15]

  . ... Manufacture and use has been discontinued in the US. [REF-4, p.39]

  . /Aldrin/ acts by contact and ingestion. [REF-5, p.11]

17-4 MAJOR USES: 

  . The active ingredient is no longer contained in any registered pesticide products ... "cancelled." [QR] [REF-127, p.83]

  . [SRI] INSECTICIDE (ESP AGAINST TERMITES); INSECTICIDE AGAINST SOIL & COTTON INSECTS, TURF PESTS, WHITE GRUBS & CORN ROOTWORMS. /SRP: FORMER USE/ 

  . INSECTICIDE HIGHLY EFFECTIVE AGAINST A RANGE OF SOIL-DWELLING PESTS ... AT 0.5 TO 5.0 KG/HECTARE. /SRP: FORMER USE/ [REF-5, p.11]

  . Aldrin has been used mainly against insects, primarily soil insects, which attack field, forage, vegetable, and fruit crops. [REF-33, p.824]

  . ... Effective against termites, ... used for wood preservation and to combat ant infestations. [REF-5, p.11]

17-5 CONSUMPTION PATTERNS:

    [SRI] ESSENTIALLY 100% AS AN INSECTICIDE 

17-6 U.S. PRODUCTION:

    [SRI] (1977) NOT PRODUCED COMMERCIALLY IN USA 

    [SRI] (1982) NOT PRODUCED COMMERCIALLY IN USA 

    Not produced commercially in the USA [REF-136, p.C-11]

17-7 U.S. IMPORTS:

    [SRI] (1982) 7.70X10+8 G (PRINCPL CUSTMS DISTS) 

 ***18                 CHEMICAL AND PHYSICAL PROPERTIES ***

18-1 MOLECULAR WEIGHT             : 364.93 [REF-4, p.39]

18-2 MELTING POINT             : 104 DEG C [REF-4, p.39]

18-3 BOILING POINT                : 145 deg C at 2 mm Hg [REF-2, p.A007/Aug 87]

18-4 DENSITY/SPECIFIC GRAVITY     : 1.6 at 20 deg C/4 deg C (solid) [REF-13]

18-5 VAPOR PRESSURE               : 7.5X10-5 MM HG AT 20 DEG C; 1.4X10-4 MM HG AT 25 DEG C [REF-137, p.6]

18-6 CORROSIVITY                  : NONCORROSIVE TO STEEL, BRASS, MONEL, COPPER, NICKEL, ALUMINUM [REF-14, p.3702]

                               Corrosive to metals, owing to the slow formation of hydrogen chloride during storage. [REF-2, p.A007/Aug 87]

18-7 OCTANOL/WATER PARTITION COEFFICIENT:

                               Log kow= 6.50 [QR] [REF-138, p.96]

18-8 SOLUBILITIES: 

  . 0.027 MG/L IN WATER AT 27 DEG C; > 600 G/L AT 27 DEG C IN ACETONE, BENZENE, XYLENE [REF-5, p.11]

  . SOL IN AROMATICS, ESTERS, KETONES, PARAFFINS AND HALOGENATED SOLVENTS [REF-139, p.152]

  . 0.20 mg/l at 25 deg C. [REF-140]

  . Sol in alcohol, ether [REF-141, p.3-30]

  . Moderately sol in petroleum oils [REF-137, p.6]

18-9 SPECTRAL PROPERTIES: 

  . SADTLER REFERENCE NUMBER: 1935 (IR, PRISM) [REF-142, p.C-104]

  . Intense mass spectral peaks: 66 m/z (100%), 79 m/z (43%), 91 m/z (34%), 263 m/z (32%) [REF-143, p.100]

  . IR: 15178 (Sadtler Research Laboratories IR Grating Collection) [REF-144, p.V1 52]

  . UV: 8-224 (Organic Electronic Spectral Data, Phillips et al, John Wiley & Sons, New York) [REF-144, p.V1 52]

  . NMR: 6239 (Sadtler Research Laboratories Spectral Collection) [REF-144, p.V1 52]

  . MASS: 2832 (National Bureau of Standards EPA-NIH Mass Spectra Data Base, NSRDS-NBS-63) [REF-144, p.V1 52]

  . Intense mass spectral peaks: 261 m/z, 291 m/z, 327 m/z, 362 m/z [REF-145, p.617]

18-10 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . OCCURS AS FOUR ISOMERS [REF-14, p.3702]

  . EPOXIDATION OF ALDRIN WITH PERACETIC OR PERBENZOIC ACID FORMS THE 6,7-EPOXY DERIVATIVE, DIELDRIN [REF-7, p.V5 26]

  . MP: 40-60 DEG C /TECHNICAL GRADE ALDRIN/ [REF-134, p.6]

  . TAN TO DARK BROWN WAXY SOLID /TECHNICAL GRADE ALDRIN (95%)/ [REF-5, p.11]

  . Conversion factor: 1 ppm= 14.96 mg/cu m at 25 deg and 760 mm Hg [REF-146]

  . Vapor pressure: 6X10-6 mm Hg at 25 deg C. [REF-140]

  . Vapor pressure: 8.6 mPa (20 deg C) [REF-5, p.11]

  . Decomposes on boiling [REF-11, p.17]

  . Henry's law constant = 1.27X10-5 (est) [REF-147]
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