
1***SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : DIELDRIN
1-2 CAS REGISTRY NUMBER          : 60-57-1
1-3 SYNONYMS:

    AI3-16225 ; ALVIT [REF-1, p.87/8704]; Caswell No 333 ; Compound 497 [REF-2, p.148]; DIELDREX ; EXO-DIELDRIN ; DIELDRINE (FRENCH) [REF-3, p.975]; Dieldrite [REF-4, p.A144/Aug 87]; DIELMOTH ; 1,4:5,8-DIMETHANONAPHTHALENE, 1,2,3,4,10,10-HEXACHLORO-6,7-EPOXY-1,4,4A,5,6,7,8,8A-OCTAHYDRO-, ENDO,EXO- ; 2,7:3,6-DIMETHANONAPHTH(2,3-B)OXIRENE,3,4,5,6,9,9-HEX ACHLORO-1A,2,2A,3,6,6A,7,7A-OCTAHYDRO-, (1AALPHA,2BETA,2AALPHA,3BETA,6BETA, 6AALPHA,7BETA,7AALPHA), ; ENT 16,225 [REF-3, p.975]; ENT 16225 [REF-5, p.490]; EPA pesticide Chemical Code 045001 ; HEOD [REF-5, p.490]; 1,8,9,10,11,11-Hexachloro-4,5-exo epoxy-2,3-7,6-endo-2,1-7,8-exo-tetracyclo(6.2.1.1 3,6 .0 2,7) dodec-9-ene [REF-6, p.144]; (1R,4S,4aS,5R,6R,7S,8S,8aR)-1,2,3,4,10,10-Hexachloro-1,4,4a,5,6,7,8,8a- octahydro-6,7-epoxy-1,4:5,8-dimethanonaphthalene [REF-7, p.279]; HEXACHLOROEPOXYOCTAHYDRO-ENDO,EXO-DIMETHANONAPHTHALENE [REF-3, p.975]; endo,exo-1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro- 1,4:5,8-dimethanonaphthalene [REF-7, p.279]; 1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-endo-1,4-exo- 5,8-dimethanonaphthalene [REF-7, p.279]; 1,2,3,4,10,10,-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octa-hydro-endo,exo 1,4:5,8-dimethanonaphthalene. [REF-8, p.171]; 1,2,3,4,10,10-HEXACHLORO-EXO-6,7-EPOXY-1,4,4A,5,6,7,8,8 A-OCTAHYDRO-1,4-ENDO,EXO-5,8-DIMETHANONAPHTHALENE [REF-9, p.203]; 3,4,5,6,9,9-Hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7: 3,6-dimethanonaphth[2,3-b] oxirene [REF-10, p.149]; 3,4,5,6,9,9-hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6-dime-thanonaphth (2,3-b)oxirene [REF-1, p.87/8704]; 1,2,3,4,10,10-Hexachloro-1R,4S,4aS,5R,6R,7S,8S,8aR-octahydro-6,7-epoxy-1,4:5,8- dimethanonaphthalene [REF-4, p.A144/Aug 87]; Endo,exo-3,4,5,6,9,9-hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6- dimethenapth(2,3-b) oxirene [REF-11, p.V13 263]; Illoxol ; Insecticide no. 497 [REF-5, p.490]; NCI-C00124 [REF-3, p.975]; (1aalpha,2beta,2aalpha,3beta,6beta,6aalpha,7beta,7aalpha)-3,4,5,6,9,9- Hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6-dimethanonaphth[2,3-b]oxirene [REF-5, p.490]; Octalox [REF-5, p.490]; Panoram D-31 [REF-12, p.301]; QUINTOX ; Red shield ; SD 3417 ; TERMITOX 

1-4 MOLECULAR FORMULA            : C12-H8-Cl6-O [REF-5, p.490]

1-5 SHIPPING NUMBER/NAME:

    NA 2761; Dieldrin
    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:

    49 411 34; Dieldrin (agricultural insecticide, liquid)

    49 411 35; Dieldrin (agricultural insecticide, nonliquid)

    49 411 33; Dieldrin (insecticides other than agricultural)

1-7 ASSOCIATED CHEMICALS         : Photodieldrin;13366-73-9
2***DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    COLORLESS CRYSTALS [REF-13, p.191]

    Pale, tan flakes [REF-8, p.171]

    White, crystalline substance [REF-14, p.A-2]

    Colorless to light-tan crystals. [QR] [REF-15, p.104]

2-2 ODOR:

    Mild chemical odor [REF-16]

    Mild, chemical odor. [QR] [REF-15, p.104]

2-3 ODOR THRESHOLD:

     0.041 ppm [REF-16]

3*** SAFETY HAZARDS AND PROTECTION ***

3-1 DOT EMERGENCY GUIDELINES: 

  . 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. [QR] [REF-17, 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. [QR] [REF-17, 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. [QR] [REF-17, 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. [QR] [REF-17, 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. [QR] [REF-17, 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. [QR] [REF-17, 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. [QR] [REF-17, 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. [QR] [REF-17, p.G-151]

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

  . Not flammable [REF-16]

  . Relatively extensive absorption by the dermal route has been an important factor leading to occupational poisoning by dieldrin. [REF-18, p.828]

4-2 FIRE FIGHTING PROCEDURES: 

  . If material is on fire: Extinguish fire using agent suitable for type of surrounding fire. Material itself does not burn or burns with difficulty. [REF-19, p.191]

4-3 TOXIC COMBUSTION PRODUCTS: 

  . Toxic and irritating hydrogen chloride fumes may form in fire. [REF-16]

4-4 REACTIVITIES AND INCOMPATIBILITIES: 

  . Strong oxidizers, active metals such as sodium, strong acids, phenols. [QR] [REF-20, p.104]

  . /Dieldrin/ reacts with concentrated mineral acids, acid catalysts. [REF-7, p.279]

4-5 DECOMPOSITION: 

  . When heated to decomposition, emits toxic fumes of /hydrogen chloride/. [REF-21, p.1141]

5***PROTECTIVE EQUIPMENT AND CONTROLS ***
5-1 PROTECTIVE EQUIPMENT AND CLOTHING:
  . Wear rubber gloves, air breathing apparatus, and overalls. [REF-8, p.172]

  . Goggles or face shield. [REF-16]

  . When opening containers, mixing, or applying the product, wear protective rubber or polyvinyl chloride gloves, rubber boots, and clean overalls. Wear dust mask when handling dust concentrates. [REF-22, p.C-89]

  . Personnel protection: Wear boots, protective gloves, and goggles. [REF-19, p.191]

  . Wear appropriate personal protective clothing to prevent skin contact. [QR] [REF-20, p.104]

  . Wear appropriate eye protection to prevent eye contact. [QR] [REF-20, p.104]

  . Eyewash fountains should be provided in areas where there is any possbility that workers could be exposed to the substance; this is irrespective of the recommendation involving the wearing of eye protection. [QR] [REF-20, p.104]

  . 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-20, p.104]

  . Recommendations for respirator selection. Condition: At concentrations above the NIOSH REL, or where there is no REL, at any detectable concentration. Respirator Class(es): Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive pressure mode. Any supplied-air respirator that has a full face piece and is 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-20, p.104]

  . 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. Any air-purifying respirator with a high-efficiency particulate filter. Any appropriate escape-type, self-contained breathing apparatus. [QR] [REF-20, p.104]

  . 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-23, p.8]

5-2 OTHER PREVENTATIVE MEASURES:

  . Contact lenses should not be worn when working with this chemical. [QR] [REF-20, p.104]

  . 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. 

  . Provide adequate ventilation. [REF-8, p.172]

  . Employees should wash immediately when skin is wet or contaminated. Working clothing should be changed daily if it is possible that clothing is contaminated. Remove nonimpervious clothing immediately if wet or contaminated. Provide emergency showers and eyewash. [REF-24, p.340]

  . Remove contaminated ... shoes. Flush affected areas with plenty of water. [REF-16]

  . If material is not on fire: Keep material out of water sources and sewers. Build dikes to contain flow as necessary. [REF-19, p.191]

  . Keep upwind. Avoid breathing vapors or dusts. Wash away any material which may have contacted the body with copious amounts of water or soap and water. [REF-19, p.191]

  . Stop discharge if possible. Isolate and remove discharged material. Notify local health and wildlife officials. Notify operators of nearby water intakes. [REF-16]

  . The worker should immediately wash the skin when it becomes contaminated. [QR] [REF-20, p.104]

  . The worker should wash daily at the end of each work shift. [QR] [REF-20, p.104]

  . Work clothing that becomes wet or significantly contaminated should be removed or replaced. [QR] [REF-20, p.104]

  . Workers whose clothing may have become contaminated should change into uncontaminated clothing before leaving the work premises. [QR] [REF-20, p.104]

  . 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-23, 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-23, 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-23, 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-23, 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-23, 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-23, 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-23, 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-23, 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-23, p.11]

6*** STORAGE, CLEANUP AND DISPOSAL ***
6-1 STABILITY/SHELF LIFE: 

  . STABLE TO LIGHT [REF-9, p.203]

  . Resistant to moisture and alkalis. [REF-25, p.A144/Oct 83]

  . Stable to ... mild acids. [REF-26, p.C-115]

  . Stable to alkalis ..., but sensitive to concentrated mineral acids, acid catalysts, acid oxidizing agents, and active metals. [REF-4, p.A144/Aug 87]

6-2 STORAGE CONDITIONS: 

  . Storage temp: ambient; venting: open (flame arrester) (for liquid form) [REF-16]

  . 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-23, p.13]

6-3 CLEANUP METHODS: 

  . Absorb spills with paper towels. [REF-8, p.172]

  . Environmental conditions - Land spill: Dig a pit, pond, lagoon, holding area to contain liquid or solid material. Dike surface flow using soil, or sand bags, foamed polyurethane, or foamed concrete. Absorb bulk liquid with fly ash or cement powder. [REF-19, p.191]

  . Environmental considerations - Water spill: Use natural barriers or oil spill control booms to limit spill motion. If dissolved, apply activated carbon at ten times the spilled amount in region of 10 ppm or greater concn. Use mechanical dredges or lifts to remove immobilized masses of pollutants and precipitates. [REF-19, p.191]

  . 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-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-23, p.15]

6-4 DISPOSAL METHODS: 

  . Incineration (1500 deg F, 0.5 second minimum for primary combustion; 3200 deg F, 1.0 second for secondary combustion) with adequate scrubbing and ash disposal facilities. [REF-24, p.340]

  . A good candidate for rotary kiln incineration at a temperature range of 820 to 1,600 deg C and residence times of seconds for liquids and gases, and hours for solids. [REF-29, p.3-8]

  . Dieldrin (15% emulsifiable concentrate and 72% chlordane emulsfiable concentrates. Mixed 1:3 ratio) /placed into a/ liquid injection incinerator with a temperature range of 877-1038 deg C and residence time of 0.153-1.71 sec with 45.8-51% excess air produced a destruction efficiency of >99.98%. [REF-29, p.F-3]

  . Chemical Treatability of Dieldrin; Concentration Process: Chemical Precipitation; Chemical Classification: Pesticides; Scale of Study: Laboratory Scale/Continuous Flow; Type of Wastewater Used: River Water with Pure Compound; Influent Concentration: 10 ppb; Results of Study: 55% reduction with aluminum (chemical coagulation was followed by sand filtration). [REF-30, p.E-76]

  . Chemical Treatability of Dieldrin; Concentration Process: Reverse Osmosis; Chemical Classification: Pesticides; Scale of Study: Batch Flow; Type of Wastewater Used: Pure Compound; Influent Concentration: 321 ug; Results of Study: 99.9% reduction with CA membrane, 100% reduction with C-PEI membrane (membranes operated at 600 psig and room temperature). [REF-31, p.E-89]

  . Chemical Treatability of Dieldrin; Concentration Process: Activated Carbon; Chemical Classification: Pesticides; Scale of Study: Isotherm Test; Type of Wastewater Used: Synthetic Wastewater; Influent Concentration: 19 ppb; Results of Study: 15 mg/g carbon capacity for a final concn of 0.05 ppb. [REF-32, p.E-170]

  . Chemical Treatability of Dieldrin; Concentration Process: Activated Carbon; Chemical Classification: Pesticides; Scale of Study: Laboratory Scale/Batch Flow/Isotherm Test; Type of Wastewater Used: Pure Compound; Influent Concentration: 19 ppb; Results of Study: 15 mg/g carbon capacity for a final concn of 0.08 ppb (pulverized FS-300). [REF-33, p.E-171]

  . Chemical Treatability of Dieldrin; Concentration Process: Activated Carbon; Chemical Classification: Pesticides; Scale of Study: Pilot Scale/Continuous Flow; Type of Wastewater Used: Hazardous Material Spill; Influent Concentration: 11 ppb at 0.1 mg treated; Results of Study: No detectable level in effluent with 17 min contact time (treated by EPA mobile trailer). [REF-30, p.E-171]

  . Chemical Treatability of Dieldrin; Concentration Process: Activated Carbon; Chemical Classification: Pesticides; Scale of Study: Pilot Scale/Continuous Flow; Type of Wastewater Used: Hazardous Material Spill; Influent Concentration: 60.5 ppb at 3000 gal treated; Results of Study: No detectable level in effluent with 240 min contact time (treated by EPA mobile trailer). [REF-30, p.E-171]

  . Chemical Treatability of Dieldrin; Concentration Process: Activated Carbon; Chemical Classification: Pesticides; Scale of Study: Batch Flow/Laboratory Scale/Literature Review; Type of Wastewater Used: River Water with Pure Compound; Influent Concentration: 10 ppb; Results of Study: 75% removal with carbon concn of 5 mg/l, 85% removal with carbon concn of 10 mg/l, and 92% removal with carbon concn of 20 mg/l (cumulative removal following prechlorination and coagulation-sedimentation). [REF-30, p.E-171]

  . Chemical Treatability of Dieldrin; Concentration Process: Activated Carbon; Chemical Classification: Pesticides; Scale of Study: Continuous Flow/Laboratory Scale/Literature Review; Type of Wastewater Used: River Water with Pure Compound; Influent Concentration: 10 ppb at 0.5 gpm/cu ft; Results of Study: > 99% reduction was achieved (cumulative removal following prechlorination and coagulation-sedimentation). [REF-30, p.E-171]

  . Chemical Treatability of Dieldrin; Concentration Process: Activated Carbon; Chemical Classification: Pesticides; Scale of Study: Isotherm Test; Type of Wastewater Used: Industrial Wastewater; Influent Concentration: 19 ppb at pH= 7; Results of Study: 130 mg/g carbon for a final concentration of 0.1 ppb. [REF-34, p.E-171]

  . Dieldrin like aldrin (from which it is derived by oxidation) is quite stable to heat (no decomposition @ 250 deg C) and to refluxing aqueous or alcoholic caustic. The instability of dieldrin to acids is similar to that of aldrin. Dieldrin is more resistant to oxidation than is aldrin, but is attacked by ozone. Reaction would be expected to occur @ the double bond and @ the epoxide to give the tetracarboxylic acid. Dieldrin is 100% degraded by sodium or lithium in liquid ammonia but this is not a practical disposal method. The MCA /Manufacturing Chemists Association/ recommends incineration methods for the disposal of dieldrin. Recommended method: Incineration. Recommendable method: Landfill. Peer-review: For dieldrin-mercury seed dressings long term storage is recommendable if they cannot be used. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [REF-35, p.163]

  . Generators of waste (equal to or greater than 100 kg/mo) containing this contaminant, EPA hazardous waste number P037, must conform with USEPA regulations in storage, transportation, treatment and disposal of waste. [REF-36]

  . 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-23, p.14]

  . 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-23, p.15]

  . 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-23, p.15]

  . 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-23, p.16]

  . 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-23, p.17]

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

7-1 NON-HUMAN TOXICITY VALUES:

    LD50 Rat oral 38.3 mg/kg [REF-37]

    LD50 Sheep oral 50-75 mg/kg [REF-38, p.32]

    LD50 Rat male dermal (20% emulsification concn) 213.8 mg/kg [REF-38, p.32]

    LD50 Rat female dermal (20% emulsification concn) 119.9 mg/kg [REF-38, p.32]

    LD50 Rat dermal (50% wettable powder) 213.4 mg/kg [REF-38, p.32]

    LD50 CAPRA HIRCUS (DOMESTIC GOAT) MALE ORAL 100-200 MG/KG, 6-8 MO OLD [REF-39, p.31]

    LD50 Rat male oral 47 mg/kg [REF-18, p.828]

    LD50 Rat female oral 38 mg/kg [REF-18, p.828]

    LD50 Rat newborn male oral 167 mg/kg [REF-18, p.828]

    LD50 Rat preweanling male oral 24 mg/kg [REF-18, p.828]

    LD50 Rat male dermal 90 mg/kg [REF-18, p.828]

    LD50 Rat female dermal 60 mg/kg [REF-18, p.828]

    LD50 Rabbit dermal < 150 mg/kg [REF-18, p.828]

7-2 HUMAN TOXICITY EXCERPTS:

    ... Pesticide workers in a Shell plant in Holland ... had occupational exposure to dieldrin over periods of up to 12.3 yr with a mean of 6.6 yr. The average time that had elapsed from the end of exposure was 7.4 yr (maximum 16 yr). The average age was 47.4 yr. ... 223 long term workers were involved in this epidemiology study and no permanent adverse effects (including cancer) on workers health were observed. [REF-40, p.C-58]

    ... After repeated exposures /to dieldrin/ spraymen developed a syndrome indistinguishable from idiopathic epilepsy, except that it ceased when exposure was terminated. [REF-41, p.84]

    ... Significantly higher C-reactive protein levels /were noted/ in the sera of workers chronically exposed to dieldrin and pentachlorophenol than in controls. Serum levels of gamma 2-globulin were associated with concn of dieldrin in the serum. [REF-42, p.93]

    In a study of 5 male farmworkers exposed to a mixture of herbicides and pesticides including dieldrin, four were found to have suffered impotence after chronic exposure; sexual function recovered after termination of exposure. [REF-43, p.93]

    ... Dieldrin, at concn as low as 25 ug/ml, was toxic to ... human kidney cell line B in vitro. [REF-44, p.81]

    ... unscheduled DNA synthesis in SV40 transformed VA-4 human fibroblasts in vitro with and without an uninduced rat liver activating system using /dieldrin/ ... produces a significant incr in unsceduled DNA synthesis either with or without the activating system at all doses used. [REF-45, p.C-44]

    At 1, 10, and 30 ug/ml dieldrin caused chromosomal interchanges and rings in human lung cell cultures (WI-38 cells). Cytotoxic studies using WI-38 cells revealed dose-response and time-response relations to dieldrin. [REF-46, p.79]

    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. [REF-47, p.III-144]

    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. [REF-47, p.III-144]

    ... ocular disturbance so far noted in human beings has been "blurred vision" of undetermined cause, and nystagmus accompanying incoordination and tremor. ... One case is reported of dense central scotomas 20 deg in diameter in both eyes with slight congestion of the nerveheads, in a man who had prolonged and recent intense exposure to a proprietary misture containing dieldrin ... in a wood preservative spray. Deterioration of vision occurred during 2 wk and did not recover in spite of corticosteroid treatment. Whether dieldrin itself was responsible could not be proved. ... A review and discussion of instances of dieldrin poisoning suggest that if dieldrin has serious effects on vision in human beings, this must be rare. [REF-48, p.332]

    Thirteen volunteers were given dieldrin by mouth for 18 months; in 9 of them the daily dose ranged 10 to 211 ug. None showed evidence of ill health and results of clinical and lab investigations remained within the normal range and showed no significant change. The avg concn of dieldrin in fat was 156 times that in the blood. [REF-49, p.836]

    Vital status and cause of death were assessed for 232 of a group of 233 workers engaged in the manufacuturing and formulation of aldrin, dieldrin, endrin and (for a limited period) telodrin. This group is part of the total exposed population of more than 1000 workers and was selected for follow up on account of the high exposures in the initial years of manufacturing and formulation 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-50]

    Studies of the carcinogenicity, mutagenicity and teratogenicity of insecticides in animals and humans are reviewed. ... Aldrin and dieldrin are of questionable carcinogenicity in animals but do not appear to be mutagenic in humans. [REF-51]

    A study was conducted to determine whether men suffering from impaired fertility of unknown etiology exhibited increased blood levels of dieldrin. Dieldrin blood residues were measured in 29 infertile males and in 14 matched control subjects at a hospital in Jerusalem, Israel. The patients' ages ranged from 25 to 45 years. The patients exhibited one or more impaired semen characteristics such as decreased spermatozoa count, lower sperm motility, or a greater proportion of morphologically abnormal spermatozoa. The control group, matched by age and smoking habits, consisted of randomly selected patients with minor illnesses. Each of them had at least one child not older than two years of age. None of the subjects had a history of occupational exposure to organochlorine compounds. The dieldrin levels were measured by GC-ECD. The mean concentration of dieldrin in the infertile patients was 3.65 + or - 3.71 ng/g blood serum (range 0 to 15.9 ng/g) compared with 2.69 + or - 2.47 ng/g (range 0 to 7.1 ng/g) in the control group. This difference was not considered statistically significant. [REF-52]

    The lethal dose of dieldrin in man was estimated as 65 mg/kg body wt. ... Dieldrin was less ... toxic by ingestion as by skin absorption. ... Dermal rather than respiratory exposure was the major source of occupational poisoning in man. [REF-49, p.836]

    Dieldrin ... has caused numerous cases of chronic poisoning to workers who have sprayed the compound for several months. Characteristically there is headache, dizziness, and involuntary muscular movements. In severe cases there are epileptic convulsions with loss of consciousness. The only ocular disturbance so far noted in human beings has been blurred vision of undetermined cause, and nystagmus accompanying incoordination and tremor. [REF-48, p.332]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    MUTAGENICITY: MUTATION RESEARCH 87: 81 (1981). CHINESE HAMSTER LUNG (V79) CELLS IN CULTURE - GENE MUTATION, OUABAIN LOCUS STUDIES: POSITIVE. [REF-53]

    DIELDRIN FED TO MICE (CF1) FOR 2 YR PRODUCED DOSAGE-DEPENDENT INCIDENCE OF HEPATOMAS. IN MALES INCIDENCES WERE: CONTROLS, 7%; ON 0.1 PPM ... 21%; ON 1 PPM ... 28%; & ON 10 PPM ... 53%. IN FEMALES, INCIDENCES WERE: CONTROLS, 4%; ON 0.1 PPM ... 30%; ON 1 PPM ... 42%; & ON 10 PPM ... 62%. [REF-54, p.565]

    SINGLE ORAL DOSES OF APPROX 1/2 ... LD50 DOSES WERE GIVEN ON DAYS 7, 8 OR 9 /OF GESTATION/ IN HAMSTER & ON DAY 9 /OF GESTATION/ IN MOUSE. SIGNIFICANT NUMBER OF DEFECTS ... PRODUCED IN BOTH SPECIES ON ALL DAYS TREATED. MALFORMATIONS IN BOTH SPECIES WERE OPEN EYES, WEBBED FEET & CLEFT PALATE. /DIELDRIN WAS 1 OF PESTICIDES ADMIN/ [REF-55, p.87]

    /Dieldrin/ ... was admin orally to pregnant sows during periods in the last month of gestation. Doses up to 15 mg/kg produced no fetal changes but the cmpd was detected in the fetal tissues. [REF-56, p.197]

    RACCOONS FED DIELDRIN @ 2 & 6 PPM IN DIET PRODUCED 20.0 & 20.2%, RESPECTIVELY AS MANY YOUNG AS DID UNTREATED CONTROLS. LITTER SIZE ... REDUCED. IN FURTHER STUDY, RACCOONS FED DIELDRIN @ 2 PPM HAD ABNORMAL ESTROUS CYCLE, REDUCED OVULATION RATE, REDN OF PREGNANCY TO 25-30% OF THAT OF CONTROLS, INCR RESORPTION OF EMBRYOS ... RACCONS FED ... 2 PPM ... DIELDRIN ... INFLUENCED SPERMATOGENSIS, SPERM QUALITY, & FERTILITY ADVERSELY IN MALE RACCONS. [REF-54, p.567]

    ACUTE SYMPTOMS: TAIL FEATHERS SPREAD & POINTED EITHER UPWARD OR DOWNWARD, HYPEREXCITABILITY, JERKINESS IN GAIT, ATAXIA, DYSPNEA, MYASTHENIA, FLUFFED FEATHERS, IMMOBILITY, TERMINAL WING-BEAT CONVULSIONS OR OPISTHOTONOS. MORTALITIES USUALLY OCCURRED 1-9 DAYS FOLLOWING TREATMENT. /BIRDS; ORAL/ [REF-39, p.31]

    FED TO MALE & /FEMALE/ OSBORNE-MENDEL RATS AT DIETARY CONCN OF 29 & 65 PPM ... ALL CONCN ... TIME-WEIGHTED AVG DOSES. ... SIGNIFICANT DIFFERENCE IN COMBINED INCIDENCE OF ADRENAL CORTICAL ADENOMA OR CARCINOMA IN LOW-DOSE FEMALES & POOLED CONTROLS: "ALTHOUGH ... TUMOR ... FOUND ... IS NOT CLEARLY ASSOC WITH TREATMENT ... ." /NCI/ [REF-57, p.3715]

    MUTAGENIC POTENTIAL ... INVESTIGATED THROUGH DIRECT BACTERIAL TESTS WITH & WITHOUT MICROSOMAL ACTIVATION, HOST-MEDIATED ASSAY, BLOOD & URINE ANALYSIS ... MICRONUCLEI TEST, METAPHASE ANALYSIS, & DOMINANT LETHAL TEST. CONCN ... 0.08, 0.8, & 8 MG/KG/MOUSE. ... EVALUATION OF DATA INDICATED THAT DIELDRIN WAS NEG IN ALL 4 ANIMAL TESTS. [REF-57, p.3717]

    IN ... TERATOLOGY STUDY, DIELDRIN & PHOTODIELDRIN ... ADMIN IN DOSES OF 1.5, 3.0, & 6.0 MG/KG/DAY ON DAYS 7-16 OF GESTATION, TO CDI MICE & CD RATS. IN MICE, HIGHEST DOSE PRODUCED INCR PERCENTAGE OF SUPERNUMARY RIBS & DECR IN NUMBER OF CAUDAL OSSIFICATION CENTERS. NO CHANGES WERE OBSERVED IN RATS. [REF-57, p.3717]

    ... VARIOUS DIETARY CONCN OF DIELDRIN /FED/ TO FEMALE SWISS-VANCOUVER MICE ... /CAUSED/ DOSE-RELATED HEPATOMEGALY, INCR IN CYTOCHROME P450 & MICROSOMAL PROTEIN, & DECR IN PENTOBARBITAL SLEEPING TIME. ... REPORTED DECR IN LIVER GLYCOGEN & INCR IN LIVER CHOLESTEROL IN RABBITS TREATED WITH DIELDRIN. [REF-57, p.3709]

    ... SIGNIFICANT EFFECTS WERE FOUND IN /SWISS MICE/ 1ST & 2ND GENERATIONS & THEIR OFFSPRING AFTER FEEDING ... 3 & 10 PPM ... HISTOLOGICAL EXAM ... REVEALED CHANGES IN LIVERS ... & IN KIDNEYS, LUNGS, & BRAINS ... . [REF-57, p.3711]

    3-18 WK DIETARY ADMIN TO MICE. @ 18 WK SIGNIFICANT INCR IN SPONTANEOUS CELL SPREADING OF POYLMORPHONUCLEAR NEUTROPHILS BUT NOT MACROPHAGES. WITH DECR IN SERUM FIBRONECTIN WAS AN INCR SUSCEPTIBILITY TO TUMOR CELLS. [REF-58]

    IN RHESUS MONKEYS ADMIN SINGLE ORAL DOSE OF DIELDRIN (20 MG/KG), THERE WAS AN INCR ACCUM OF LIPIDS AFTER 24 HR, PARTICULARLY TRIACYLGLYCEROLS IN ADIPOSE TISSUE, LIVER & KIDNEY. LEVEL IN THE PLASMA DID NOT CHANGE. [REF-59]

    ORAL ADMIN OF A SINGLE DOSE (20 MG/KG) TO RHESUS MONKEYS GREATLY INCR THE INTAKE OF GLUCOSE & THE ACTIVITIES OF BRUSH BORDER SUCRASE, LACTASE, MALTASE & ALKALINE PHOSPHATASE IN INTESTINE COMPARED TO CONTROLS. [REF-60]

    IN RAT DIELDRIN CAN EVOKE PROGRESSIVE INCR IN SEVERITY OF CONVULSIVE RESPONSES (KINDLING) DURING REPETITIVE EXPOSURES THAT CANNOT BE ATTRIBUTED TO SIMPLE ACCUM OF DIELDRIN IN THE BRAIN. CHRONIC EXPOSURE FACILITATES KINDLING PRODUCED BY DAILY ELECTRICAL STIMULATION OF AMYGDALA. [REF-61]

    ... lifetime feeding studies /were conducted with/ Syrian golden hamsters. ... Groups of nearly equal size (ie 32-41 per group) of male and female hamsters were fed a diet containing 0, 20, 60, or 80 mg/kg for up to 120 wk at which time the remaining survivors were killed. While there was no decr in survival at 50 wk, the numbers of females remaining at 70 wk was one-half or less than that of the males. At 90 wk the survival rate was about 10% for all groups except the males of the 180 mg/kg level which had 32 % survivors. Both males and females at the low and high doses demonstrated a marked retardation of growth ... There was no significant difference between the percentage of control animals with tumors and the treated animals with tumors. However, in the treated groups, /the number of tumors per animal was increased over that of controls. Although there was an incr in the number of animals with adrenal tumors, especially males, ... this was not statistically significant. In the animals receiving the high dose of dieldrin, there was one male and one female which had hepatomas. It was also noted ... that there was a dose-related incr in the incidence of hepatic cell hypertrophy in the dieldrin-treated hamsters. [REF-62, p.C-55]

    Mallory bodies were noted in hepatic tumors following admin for up to 85 wk of a diet containing 10 ppm dieldrin to 50 C3H/He and 62 C57BL/6J6C3F1 male mice. Mallory bodies were seen in 15 of 28 (54%) mice which developed benign hepatic tumors and 33 of 45 (75%) mice with hepatocellular carcinoma, but in only 3 of 39 (8%) mice without hepatic tumors. In mice with tumors the mallory bodies were predominately confined to tumor tissue. ... /They/ were not observed in hepatic tumors of 67 C57BL/6J, 49 C3H/He, or 81 B6C3F1 mice given 12 ug diethylnitrosamine ip on days 0, 3, 9, and 15. ... One control had a tumor with a mallory body. [REF-63]

    Groups of 10 /white-tailed/ deer and their progeny were given dieldrin at 5 or 25 ppm /for 3 yr/. No signs of overt intoxication were observed, and 9 of 10 adult deer in each group survived the 3 yr. Growth was slower and remained reduced in dieldrin-exposed females that were immature when the study began. Hematologic values and serum protein concn were not significantly related to treatment. Liver-to-body weight ratios were significantly larger in deer given dieldrin at 25 ppm; pituitary glands were smaller and thyroids were larger in deer fed dieldrin. [REF-64, p.37]

    Morphologic changes and an incr in SER and atypical mitochondria /were observed/ in adult male rats fed technical grade dieldrin at 50 or 100 ppm for 8 wk. [REF-65, p.39]

    Single doses of dieldrin caused a marked proliferation of smooth endoplasmic reticulum in the liver of rats given 8 mg/kg and in dogs given 2 mg/kg, but caused less marked effects in mice given 0.16-7.5 mg/kg. [REF-66, p.39]

    ... purified dieldrin /was admin/ at concn between 0.08 and 40 ppm in the diet to Wistar rats for up to 2 yr ... Nonspecific neural lesions, cranial edema, convulsions, and dieldrin residues in the brain /were reported/ in most exposed rats. ... Cranial edema was observed at 0.63 ppm, and cerebral, cerebellar, brainstem, and vascular lesions were noted at all dietary levels. Dieldrin residue levels of 9-11 ppm in the brain were associated with convulsions. [REF-67, p.44]

    In 39 to 140 day old female Wistar rats fed dieldrin at 2.5-10.0 ppm in the diet /in a reproductive toxicity study/. Parental mortality /and reduced fecundity was noted at 10 ppm/. Proliferation of reticuloendothelial components and pancreatic ductal cells /were noted/. Fibrinoid degeneration, arteritis, endothelial proliferation, and perivascular edema were observed in small to medium sized arteries. /Convulsions in pups was observed at 2.5 ppm/. [REF-68, p.46]

    Dieldrin at 1, 2, or 4 mg/kg/day produced hyperplastic goiters in the thyroids of pigeons. ... Visual examination indicated that the thyroids were significantly enlarged and microscopic examinations revealed small follicles with decreased amount of colloid, epithelial hyperplasia, and vascular congestion. [REF-69, p.46-47]

    /Dieldrin/ produces changes in the levels of serum luteinizing hormone. Levels of luteinizing hormone were not affected when the rats were fed dieldrin at 0.7 ppm. At 6.2 ppm, dieldrin produced significant elevations in serum luteinizing hormone. Even in castrated rats, dieldrin (6.2 ppm) caused an incr in the serum levels of this gonadotropin. Dieldrin also caused a slight decr in the ratio of body weight to pituitary gland weight and a small incr in the ratio of body weight to prostate gland weight. [REF-70, p.54]

    1,500 CF1 mice /were/ segregated into groups containing the following numbers of animals of each sex: 300, 0.01 ppm dieldrin (control); 125, 0.1 ppm; 125, 1 ppm; 200, 10 ppm. At 10 ppm from 9 months onward palapable abdominal masses were detected. 50% of the mice fed dieldrin at 10 ppm were dead at 15 months and 50% in the other groups were at 20 months. Statistically significant and dose-related increases in liver tumors occurred in dieldrin-exposed mice in both sexes independent. Liver tumors included nodular growths of solid cords of parenchymal cells and papilliform and adenoid growths with cells proliferating in confluent sheets with necrosis and incr mitoses. Lung metastases were observed in animals with liver tumors that had the papilliform and adenoid type growth in 12/138 animals. Incidences of pulmonary adenomas and pulmonary carcinomas in males and females exposed to dieldrin at 0.1 and 1 ppm were incr above those in controls. Differences were statistically significant in females. [REF-71, p.60]

    ... the effects of exposure to dieldrin at 10 ppm were compared in CF1 mice, LACG mice, and in hybrids of the two strains. Forty mice of each sex were used in each treatment group, with groups of 60 controls. Age-adjusted incidence of liver tumors was
    significantly incr in all six treated groups. The incidence of lung tumors also was incr in all six treated groups, although not significantly so in any one considered alone. However, the incidence of other tumors was significantly incr in treated female CF1 mice. [REF-72, p.66-67]

    /Dieldrin was/ neg for mutagenicity in recombination assays with Bacillus subtilis strains H17 Rec+ and M45 Rec-. /It was also/ neg for four strains of Salmonella typhimurium /TA 1535, TA 1536, TA 1537, and TA 1538/ and in two tryptophaneless strains of E coli ... . [REF-73, p.79]

    ... recrystallized dieldrin caused chromosome damage in bone marrow cells of mice in vivo and in human embryonic cells in vitro. Single ip injections of dieldrin at 1, 30, or 50 mg/kg into STS mice caused pronounced mitotic inhibition and produced twofold to sixfold incr in chromosome abnormalities, primarily breaks and fragments in bone marrow cells; these changes were statistically significant at dose of 1 mg/kg and above. [REF-46, p.79]

    Recrystallized dieldrin inhibited incorporation of amino acid precursors of DNA, RNA, and protein into Ehrlich ascites tumor cells in vitro. ... Daily injections of dieldrin at 1.5 mg/kg for 5 days into mice inhibited the growth of Ehrlich ascites tumor cells in vivo. [REF-74, p.81]

    /Dieldrin/ gave negative results with gene conversion in Saccharomyces cerevisae, back mutation in Serratia marcescens, forward mutation in E coli and forward mutation to streptomycin resistance in E coli. [REF-75, p.C-39]

    Experimental feeding of dieldrin to rabbits at 60 to 110 mg/kg weekly for 12 wk caused convulsions and apparent "blindness". ... In mice, retinal photoreceptor electrical responses have been disturbed by 20 mg intraperitoneally. [REF-48, p.332]

    Fish are highly susceptible to dieldrin and pollution of streams must be avoided. Birds are also susceptible and dressed seeds may be regarded as a source of poisoning ... dogs and other animals feeding on the carcasses of poisoned birds may also be affected. [REF-49, p.836]

    Animals were exposed to 0.1, 1, 5, or 10 ppm dieldrin in C-1000 diet. Animals were killed after 1.85, 3, 6, 9, and 14 months of treatment. A linear incr was noted in the proportion of octaploid nuclei over the observaiton period. Dieldrin enhancement of polyploidization was proportional to dietary concn and independent of duration of exposure. A virtually constant ploidy status is suggested at the time of liver tumor formation. ... Tumor formation appears imminent at a constant biological age of mouse liver, and tumor promoters may operate by advancing the biological age of their target organ during the initial phases of treatment. [REF-76]

    The effect of single, sublethal ip injection of dieldrin on the primary antibody response to thymodependent (sheep red blood cells, SRBC) and T-cell-independent (lipopolysaccharide, LPS) antigens were investigated in inbred C57B1/6 mice. Time course studies showed significant suppression of the anti-SRBC IgM and anti-LPS IgM response at 7-24 days and at 4-14 days, respectively, after exposure to 0.6 LD50 of dieldrin. The anti-SRBC IgG response was also suppressed by dieldrin exposure, however, maximal suppressory effect was found at 48 days after the pesticide exposure. Similar patterns of the dieldrin-induced suppression of the primary IgM response to the thymodependent and T cell- independent antigens, in addition to the overall control of cytotoxicity of lymphoid cell populations, suggest rather dysfunction of cellular cooperation during the inductory phase of the immune humoral response. [REF-77]

    Rats were given acute doses (0, 0.5, 1.5, 4.5 mg/kg) of ... dieldrin and subsequently exposed to a series of 40 escapable shocks, identical inescapable shocks, or no shock in an operant chamber. Eight hours later, the subjects were re-exposed in a shuttlebox to footshock which was escapable upon performance of an FR-2 shuttle response. Escape deficits which were related in magnitude to the size of the dieldrin dose were found in the inescapable shock group but not in the escapable shock or no shock groups. The data suggest that experience with the lack of control over stress is critical in determining the behavioral effects of the agent and that the behavioral effects caused by uncontrollable stress may be exacerbated by concurrent exposure to such compounds. [REF-78]

    Dieldrin (5 m uM) increased the electron opacity of the cytoplasm and nucleoplasm of cockroach glial cells without inducing such a change in the fine structure of perineurial cells. Mitochondria in nerve cell bodies and neuropile of dieldrin-treated ganglia were swollen with broken cristae and devoid of normal morphological appearance. Dieldrin treatment also caused notable depletion of synaptic vesicles from presynaptic terminals in the neuropile. Depleted terminals accumulated membranous residual bodies and lysosomes indicative of insecticide-induced neuronal deterioration. These ultrastructural alterations were prevented by pretreatment of ganglia with 10 mM Mg 2+, suggesting that the action of dieldrin upon the ganglion was mediated by an increased Ca flux. [REF-79]

    Dieldrin is the only ... /cyclodiene insecticide/ that has produced notable loss of appetite or even complete refusal of food in animals. [REF-18, p.828]

    Young calves were poisoned by 10 mg/kg of dieldrin given orally, horses and sheep by 25 mg/kg and young pigs by 50 mg/kg. In the diet, 50-100 ppm may kill deer when fed over about a month. In dogs, gross toxic effects were shown by animals receiving more than 0.5 mg/kg daily of dieldrin. Dieldrin is rapidly absorbed through unbroken skin even in powder form. It has poisoned young calves when it has been applied dermally at a concentration of 0.25%, and it has poisoned cattle at 2%, young lamb at 3% and sheep and goats at 4%. Lower concentrations were not toxic, and horses tolerated 1% sprays. [REF-80, p.150]

    In mice, retinal photorecpetor electrical responses have been disturbed by 20 mg intraperitoneally. [REF-48, p.332]

    Experimental feeding of dieldrin to rabbits at 60 to 110 mg/kg weekly for 12 weeks caused convulsions and apparent blindness. The nature of this blindness has not been determined. [REF-48, p.332]

    The promoting activity of dieldrin on the induction of hyperplastic (neoplastic) liver nodules /was studied/ using a short term test system. F344 rats received a single dose (200 mg/kg body weight) of N-nitrosodiethylamine, and 2 weeks later, were treated for 6 weeks with dieldrin in the diet at a concentration of 100 mg/kg. Dieldrin had a weak promoting potential in this test system. [REF-81, p.198]

    Macrophages from mice fed 50 mg dieldrin/kg diet had a marked impairment in antrigen processing. The effect was statistically significant in Kupffer cells at 50 mg diet, in alveolar and splenic macrophages at 0.5, 5 and 50 mg/kg diet, and in poeritoneal macrophages at 5 and 50 mg/kg diet. There was an impairment of in vivo phagocytic clearance in mice receiving 5 or 50 mg/kg diet for 8 weeks but not at 0.5 mg/kg diet. This was related to a decrease in serum fibronectin. Tumour cell killing after challenge with EL-4, P388, or mKSA tumour cells was significantly impaired in mice fed either 1 or 5 mg dieldrin/kg diet. The mean survival time after challenge with FL-4 was reduced by 3 weeks, and with the P388 or mKSA tumor cells impairment was observed after 3 or 18 weeks, respectively. There was not alteration in the oxygen uptake by isolated macrophages either at rest or during phagocytosis, and no effect on phagocytic acitivy or apacity or on chemotaxis in vitro was observed. [REF-82, p.212]

    Dieldrin caused immunosuppression in mice. Levels of 1 or 5 mg dieldrin/kg diet were fed to BALB/c mice for 3.5 or 10 weeks, and the mice were challenged intradermally with Leischmania tropica. Dieldrin acted synergistically on lethality in a dose and time related manner, indicating an effect on host mechanisms. It also resulted in decreased antibody formation to PVP, a T-independent antigen (direct splenic plague assay). The mitogenic response of cultured T cells to phytohaemagglutinin in dosed mice was depressed. Mitomycin C and anti-Thy-1, the mitogenic response. When splenic T cells from treated mice were mixed with T cells from control mice, there was inhibition of phytohaemagglutinin mitogenesis. The data indicated an active cell-mediated suppressor. A soluble macrophage factor from the hepatic Kupffer cells (but not from alveolar or peritoneal macrophages) suppressed the T cell response to phytohaemagglutinin. It was concluded that administration of 5 mg dieldrin/kg diet to mice for 10 weeks caused a profound impairment of macrophage antigen processing. [REF-83, p.212]

    Susceptibility of early-life stages of rainbow trout /todieldrin was studied/. The test was performed with fertilized eggs before and after water hardening, and with early eye point eggs, late eye point eggs, sac fry, and early fry. No mortality was found in the different early-life stages using concentrations greater than aqueous solubility (> 10 mg/l), except for the early fry where a very low 96 hr LC50 of 0.003 mg/l was found. [REF-84, p.166]

    The in vitro exposure of toad embryo tissue (Bufo arenarum) to dieldrin (1X10-5 mole/l) produced an inhibition of acetyl and butyryl cholinesterase activity. In in vivo studies with open-mouth stage embyros, dieldrin produced acetyl cholinesterase inhibition at 0.5X10-6 mole/l. Furthermore, hyperactivity in swimming larvae was observed. [REF-85, p.167]

    The decline of populations of peregrine falcon and sparrow hawk in the United Kingdom ... was associated with the death of breeding adults. This was attributed to dieldrin usage, which correlated well with the decline. [REF-86, p.183]

    Groups of weanling male C3H/HE mice were fed a diet containing 10 mg dieldrin/kg diet until an age of 57 weeks and then were either administered a control diet (12 mice) or continued on the dieldrin diet (11 mice) for another 10 weeks. A third group served as an untreated control group (21 mice). Laparatomies were performed and biopsy specimens taken when about 30% of the mice in each dieldrin treated group had tumors. Futher b
    opsy samples were taken approximately 10 weeks later. Tumors were oberved at the first laparotomy in 6/21 control and 14/23 dieldrin treated animals. At the second laparotomy, adenomas were seen in some animals in which there had been no tumor at the first laparotomy. In tne animals in the continous dieldrin treatment group, there was histologial progression from adenoma to hepatocellular carcinoma. Additional hepatocellular carcinomas were observed in some animals autopsied at 2 years of age. A strong tendency to tumor progression was found in both treated and control mice. [REF-87, p.194]

    When groups of male albino rats were fed diets equivalent to 2 mg/kg body weight for 6 mo, the alkaline phosphatase, SGPT, SGOT, and LD-hydrogenase activities in the serum were increased after 6 months. The urea content decreased after 3 months, and some other parameters were also changed. The growth of the animals was considerably inhibited. [REF-88, p.188]

    Dieldrin deer antibody forming cell responses and incr susceptiblilty to viral infection in mice. /From table/ [REF-89, p.314]

    Aldrin and dieldrin and other cyclodiens 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 resulst in central nervous system excitation and convulsions due to the blocking of gamma amino butyric acid transmitters. [REF-90, p.3.217]

    Dieldrin did not induce dominant lethal mutations in mice or chromosomal aberrations in bone-marrow cells fo Dhinese hamsters treated in vivi. It induced unscheduled DNa synthesis in transformed human fibroblasts but not in rat hepatocytes; it didnot induce single strand breaks in Chinese hamster V79 cells. Dieldrin inhibited intercellular communication in human and rodent cell systems. It did not induce sex-linked recessive lethal mutations in Drosophila, was not mutagenic to bacteria and did not induce breakage of plasmid DNA. [REF-91, p.S7 196]

    According to a Canadian study, exposure to certain pesticides may weaken the immune system, resulting in incr susceptibility to infection. ... dieldrin ... may damage the mammalian immune system. [REF-92, p.V230(7) 4]

    Two cases of dieldrin-type poisoning in dogs have been reported. The animals had probably been fed on wood pigeons killed by dressed seed. The clinical and analytical data from 40 cases suspected dieldrin poisoning in sheepdogs /was reported/. The syndrome was characterized by anorexia, emaciation and involvement of the nervous system. The method of exposure was unknown except in four cases, but the time factor suggested the implication of sheep-deeps, sprays, or dusts. A similar syndrome in puppies has been described. [REF-80, p.150]

    Poisoning in cats, due to exposure to a wooden floor which had been treated six weeks previously with an anti-woodworm preparation containing dieldrin, has been reported. [REF-80, p.150]

7-4 EVIDENCE FOR CARCINOGENICITY:

    CLASSIFICATION: B2; probable human carcinogen. BASIS FOR CLASSIFICATION: Dieldrin is carcinogenic in seven strains of mice when administered orally. Dieldrin is structurally related to compounds (aldrin, chlordane, heptachlor, heptachlor epoxide, and chlorendic acid) which produce tumors in rodents. HUMAN CARCINOGENICITY DATA: Inadequate. ANIMAL CARCINOGENICITY DATA: Sufficient. [REF-93]

    Classification of carcinogenicity: 1) evidence in humans: inadequate; 2) evidence in animals: inadequate; 3) evidence for activity in short-term tests: limited. Summary evaluation of carcinogenic risk to humans 3: The chemical cannot be classified as to its carcinogenicity to humans. /From table/ [REF-94, p.S4 19]

7-5 NATIONAL TOXICOLOGY PROGRAM REPORTS:

    A bioassay of technical grade dieldrin 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 dieldrin at one of two doses. Low dose rats and both low and high dose mice were treated for 80 wk, followed by observation periods of 30-31 wk for rats and 10-13 wk for mice. Treatment of high dose rats was terminated after 59 wk and followed by 51-52 wk of observation. Time-weighted avg doses for rats were 29 or 65 ppm; doses for mice were 2.5 or 5 ppm. Matched controls consisted of groups of 10 untreated rats of each sex and 20 untreated male mice and 10 female mice; pooled controls, used for statistical evaluation, consisted of the matched control groups combined with untreated animals from similar bioassays of other chemicals (58 male and 60 female rats,92 male and 79 female mice). All surviving rats were killed at 110-111 wk, and all surviving mice at 90-93 wk. ... Under the conditions of /this bioassay/, none of the tumors occurring in Osborne-Mendel rats treated with dieldrin ... could be clearly be associated with treatment. ... There was a significant increase in the incidence of hepatocellular carcinomas in the high-dose male /mice/ which may be associated with treatment. [REF-95]

    A bioassy of purified technical-grade dieldrin for possible carcinogenicity was conducted by administering the test chemical in feed to Fischer 344 rats. ... Groups of 24 rats of each sex were administered dieldrin at one of three doses, either 2, 10, or 50 ppm, for 104-105 weeks. Matched controls consisted of groups of 24 untreated rats of each sex. All surviving rats were killed at 104-105 weeks. ... Body weights of the rats were essentially affected by the treatment, but typical signs of organochlorine intoxication including hyperexcitability, tremors, and coma were observed in high-dose males beginning in week 76 and in high-dose females beginning in week 80. Survival was not adversly affected, and adequate numbers of rats were available for meaningful statistical analyses of the incidences of tumors. ... A variety of neoplasms occurred in control and treated rats; howeveer, the incidences were not related to treatment. ... Under the conditions of this bioassay, dieldrin was not carcinogenic in Fischer 344 rats. [REF-96]

    A bioassay of dieldrin free photodieldrin ... 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 initially administered photodieldrin at one of two doses, either 5 or 10 ppm. Because of neurotoxic signs, doses in the females were reduced after 30 wk. Total periods of treatment for low and high dose males and low dose females were 80 wk, followed by periods of 31 or 32 wk of additional observation; the total period of treatment for the high dose females was 9 wk, followed by a period of additional observation of 53 wk. The time weighted avg doses for the females were 3.4 or 7.5 ppm. Matched controls consisted of 10 untreated rats of each sex; pooled controls, used for statistical evaluation, consisted of the matched controls combined with 65 untreated male and 65 untreated female rats from similar bioassays of six other test chemicals. All surviving rats were killed at 111-112 wk. Groups of 50 mice of each sex were administered photodieldrin at one of two doses, either 0.32 or 0.64 ppm, for 80 wk, then observed for an additional 13 wk. Matched controls consisted of groups of 10 untreated mice of each sex at each dose; pooled controls, used for statistical evaluation, consisted of the matched controls combined with 60 untreated male and 60 untreated female mice from similar bioassays of six other test chemicals. All surviving mice were killed at 93 wk. ... Under the conditions of this bioassay, photodieldrin was not carcinogenic for Osborne-Mendel rats or B6C3F1 mice. /Photodieldrin/ [QR] [REF-97]

8***EMERGENCY TREATMENT***
8-1 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-98, p.1084]

8-2 MEDICAL SURVEILLANCE:

    Consider the points of attack /CNS, liver, kidneys, skin/ in preplacement and periodic physical exam. [REF-24, p.340]

    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-23, p.23]

9***METABOLISM AND PHARMACOLOGY ***

9-1 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    ... IN OIL SOLN /IT/ IS ABSORBED VERY READILY THROUGH SKIN, RESP MUCOSA & GI TRACT. [REF-47, p.III-143]

    ... (36)CL DIELDRIN ... RAPIDLY ABSORBED AFTER ORAL ADMIN TO RATS & WEANLING PIGS ... LOCALIZED IN LIVER & FAT DEPOTS, FROM WHICH ... /IT IS/ ONLY SLOWLY EXCRETED. [REF-99, p.200]

    CONCN OF DIELDRIN IN PLASMA OF ... PREGNANT WOMEN RANGED FROM 0.0001-0.0061 PPM, & CONCN IN WHOLE-CORD BLOOD OF NEWBORN BABIES RANGED FROM 0.0002-0.0015 PPM. SIMILAR BLOOD LEVELS IN MOTHERS & NEWBORN BABIES WERE ... REPORTED ... . [REF-100, p.V5 140]

    WHOLE BODY AUTORADIOGRAPHY OF PREGNANT MICE DOSED IM WITH (14)C DIELDRIN SHOWED ... UPTAKE OF (14)C OCCURRED IN ADIPOSE TISSUE. DIELDRIN CROSSED PLACENTA, & UPTAKE INTO FETAL TISSUES, ALTHOUGH MODERATE, PARALLELED THAT IN MATERNAL TISSUES. [REF-101, p.76]

    DIELDRIN IS STORED IN ADIPOSE TISSUE, LIVER, BRAIN & MUSCLE OF MAMMALS, FISH & BIRDS, IN ALGAE, PLANKTON, INSECTS, EARTHWORMS & IN EGGS OF MANY BIRD SPECIES. FISH CAN BUILD UP MG/KG CONCN OF DIELDRIN FROM NG/L CONCN IN WATER ... . [REF-100, p.V5 130]

    IN PLASMA ... DIELDRIN ... ASSOCIATED MAINLY WITH ALPHA- & BETA-LIPOPROTEIN FRACTION. [REF-9, p.238]

    DIELDRIN RESIDUES IN GRAY SEALS SAMPLED DURING BREEDING SEASON. MEAN BLUBBER ORGANOHALOGEN CONCN OF MALES WAS GREATER THAN FEMALES. DIELDRIN WAS DETECTED IN LIVER OF MOTHER/FETUS PAIRS DEMONSTRATING TRANSPLACENTAL MOVEMENT OF THESE RESIDUES. [REF-102]

    SIMPLE CORRELATIONS BETWEEN BRAIN & CARCASS CONCN OF DIELDRIN WERE MOST SIGNIFICANT. BRAIN RESIDUE LEVELS WERE NEG CORRELATED WITH CARCASS LIPID LEVELS & WERE PREDICTABLE WITHIN FACTOR OF APPROX 2. PESTICIDES TESTED VARIED IN PROPENSITY TO ACCUM IN BRAIN. [REF-103]

    DERMAL PENETRATION OFLABELED DIELDRIN. HALF LIFE FOR DIELDRIN 71.7 + or - 17.3%. AT 8 HR 82.6% HAD LEFT SITE OF APPLICATION IN MICE WITH SIGNIFICANT RADIOACTIVITY IN STOMACH 1.4%;INTESTINE 8.5%; LIVER 3.1%. EXCRETORY PRODUCTS, PRIMARILY FECES, CONTAINED 3.6%; CARCASS HAD 61.7%. [REF-104]

    EXPOSURE OF BLUEGILL FISH TO 50 PPB IN STATIC SYSTEM RESULTED IN ABSORPTION OF 73% OF RADIOACTIVITY IN 48 HR. WHEN TRANSFERRED TO CLEAN WATER ONLY 16.20% OF ABSORBED RADIOLABEL ELIM IN 23 DAYS. TWO METAB ISOLATED INCL PENTACHLOROKETONE & ALDRIN-TRANS-DIOL. [REF-105]

    HUMAN MILK SAMPLES FROM 1436 WOMEN RESIDING IN USA WERE ANALYYZED BY GLC FOR PESTICIDES. DIELDRIN WAS FOUND ABOVE THE DETECTION LIMIT (1.0 PPB) IN MORE THAN 80% OF ALL THE SAMPLES COLLECTED. [REF-106]

    Dieldrin is slowly excreted in the bile. Samples taken from a pest control operator during surgery contained dieldrin at concn of 24.6 ppm in adipose tissue, 165 ppb in blood serum, and 159 ppb in bile. [REF-107, p.27]

    14 aldrin/dieldrin workers exhibited a statistically significant incr over controls in urinary excretion of D-glutaric acid. ... Dieldrin levels in the blood of workers averaged 0.026 ug/ml but were not significantly correlated with D-glutaric acid excretion. [REF-108, p.88]

    Biliary excretion has been shown for /dieldrin/. [REF-109, p.154]

    Studies using human serum proteins demonstrated that binding of /dieldrin/ ... was primarily to the albumin nad lipoprotein fractions and was low-affinity hydropholic binding. [REF-109, p.154]

    ... Dieldrin was below the level of detection in cord blood even though it was present in the blood of mothers indicating a relatively efficient placental barrier to this compound /in humans/. [REF-18, p.839]

    Dieldrin is eliminated in human urine as at least two neutral polar metabolites. Unchanges dieldrin is not excreted ... . [REF-18, p.839]

    Dieldrin is absorbed from the GI tract via the hepatic portal vein. ... The high toxicity of dieldrin when applied to the skin is evidence for the rapid absorption of the compound by that route. Hemoglobin is largely but not entirely responsible for binding dieldrin in erythrocytes. ... Dieldrin is relatively slowly absorbed from the small intestine, peak blood levels occurring in rats 2.5 hr after administration. For serum, dieldrin was bound to lipoprotein and globulins and to a lesser extent albumin. [REF-18, p.830]

    In studies with protein derived from rat blood, binding of dieldrin was shown to be of a nonspecific hydrophobic nature. [REF-110, p.12]

    A single dose of (14)C-labeled dieldrin was given by stomach tube to Sprague Dawley rats. The dose was quickly absorbed and transported to the liver. Only a portion was metabolized and excreted. The major portion was redistributed and stored in adipose tissue. [REF-110, p.12]

    In channel catfish (Ictalurus punctatus) exposed continuously to dieldrin, equilibrium between uptake and elimination was reached in 56 days at 13 and 27 ppt but not until after 70 days when the exposure level was 49 ppt. [REF-110, p.12]

9-2 METABOLISM/METABOLITES:

    IN MALE RATS & MICE, TRANS-4,5-DIHYDROXY-4,5-DIHYDROALDRIN ... IS FECAL METABOLITE & 4,5-SECO-ALDRIN-4,5-DICARBOXYLIC ACID IS A URINARY METABOLITE OF DIELDRIN. [REF-111, p.402]

    WHEN LABELED DIELDRIN ... ADMIN TO RABBIT VIA STOMACH TUBE, SIX METABOLITES ... ISOLATED ... MAIN METABOLITE ... IDENTIFIED AS ONE OF TWO ENANTIOMORPHIC ISOMERS OF 6,7-TRANS DIHYDROXY-DIHYDRO-ALDRIN (ALDRIN DIOL). [REF-112, p.24]

    AFTER FEEDING LABELED DIELDRIN TO SHEEP, SIX METABOLITES ... FOUND IN URINE. ... ONE WAS GLUCURONIC ACID CONJUGATE OF TRANS-DIOL & OTHER CONJUGATE CONTAINING GLUCURONIC ACID & POSSIBLY GLYCINE. ... FOUR WERE HEXANE SOL. ONE ... /WAS/ TRANS-DIOL. OTHER ... SYN-EPOXY-HYDROXYDIELDRIN. [REF-113, p.16]

    ... IV TO RHESUS MONKEYS. ... THREE /METABOLITES/ ... IDENTIFIED: 12-HYDROXYDIELDRIN; 4,5-ALDRIN-TRANS-DIHYDRODIOL & GLUCURONIC ACID CONJUGATE OF DIOL. ... PENTACHLOROKETONE ... EXCRETED BY RATS ... RHESUS MONKEYS EXCRETED 9-HYDROXYDIELDRIN. BILE CONTAINED GLUCURONIDE OF 9-HYDROXYDIELDRIN BUT NO PENTACHLOROKETONE. [REF-114, p.5]

    When (14)C dieldrin was administered to rats ... as a single dose ... one of the fecal metabolites ... was identified as 6,7-trans-dihydroaldrindiol, and one of the urinary metabolites as hexachlorohexahydromethanoindene-1,3-dicarboxylic acid. [REF-100, p.V5 139]

    Four metabolic products of dieldrin in rodents include: 6,7-trans-dihydroxy-dihydroaldrin, tricyclic dicarboxylic acid, syn-1,2-hydroxy-dieldrin, and pentachloroketone. [REF-115, p.5]

    Time courses (0-100 days) of uptake and metabolism of aldrin and dieldrin added as a subculture to suspension cultures from Phaseolus vulgaris (French bean) root and shoot and Solanom tubersum (potato) tuber were comparable with rapid dieldrin production and delayed appearance of other metabolites. When aldrin and dieldrin were added to cultures 10 or 20 days after subculture, usual extent of conversion of aldrin to dieldrin occurred, but with reduced production of other metabolites. Increased vol of 2-methoxyethanol had detrimental effects on growth and uptake and metabolism. Dieldrin production was maximal during the rapid growth phase and probably independent of other conversions. [REF-116]

    Rats fed 200 ppm dieldrin in the diet showed cellular changes within 24 hours. These changes were correlated with an increased activity of certain enzymes, such as those capable of hydroxylating aniline or catalyzing the o-dealkylation of chlorofenviphos, but activity of ... acid phosphatase or glucose-6-phosphatase did not change. [REF-38, p.42]

    ... WORKERS WITH OCCUPATIONAL EXPOSURE TO DIELDRIN & ALDRIN EXCRETED 9-HYDROXY-DIELDRIN IN FECES. [REF-100, p.V5 140]

    The comparative metabolism of dieldrin in rats and in mice receiving a single dose of dieldrin was investigated. Differences were primarily quantitative. Fecal metabolites from the CFE rats included 12-hydroxydieldrin; 4,5-trans- and cis-dihydroaldrindiol and aldrin dicarboxylic acid (or dihydrochlordenedicarboxylic acid). In the rat urine, there were no metabolites with a polarity greater than aldrin dicarboxylic. Mouse urine, however, contained a relatively large amount of polar metabolites. Compounds identified in urine included 12-hydrdoxydieldrin glucuronide and pentachloroketone. In urine of mice, the latter compound appeared only as a trace unless-mice were pretreated with dieldrin. Liver and fat residues were higher in mice than in rats. In rats, however, kidney residues were much higher than in mice. This reflected the presence of pentachloroketone. Tissue residues in mice and rats were highest for fieldrin and ranged up to 3.3 ppm in liver and 66.0 ppm in fat. Maximum residues of other metabolites were: 0.51 ppm 12-hydroxydieldrin; 6.11 ppm pentachloroketone; <0.18 ppm photodieldrin; and 0.020 ppm trans-dihydroaldrin. [REF-110, p.12]

    Photodieldrin was administered in feed or by injection tomale rabbits. Urine and feces were collected for every 24 hr for 9 d. About 10-13% of the administered dose was released by beta-glucuronidase from the aqueous phase of the urine analysis; about 2 to 3% by 1N HCl. In addition to photodieldrin, six metabolites were observed with TLC. Of these, photodieldrin trans-diol and photodieldrin ketone were identified by means of IR and GC-MS. /Photodieldrin/ [REF-110, p.14]

9-3 BIOLOGICAL HALF/LIFE:
    Biological half-life of dieldrin in blood of humans ranges from 141-592 days with a mean of 369 days. [REF-117, p.6]

    Male volunteers ingested 50 or 211 ug of dieldrin daily for 2 yr. The rate constants for uptake were est ... to be about 0.007, corresponding to a half-time of about 100 days. [REF-118, p.27]

9-4 MECHANISM OF ACTION:
    ... Dieldrin at 1.25, 2.5, or 5 mg/kg/day in mice for 5 days significantly reduced the total uptake and subsequent metabolism in androgens in the anterior prostate. Dieldrin at concn as low as 4x10-7 M in vitro effectively decr the formation of dehydrotestosterone in the mouse anterior prostate and of androstanediol in the rat ventral prostate. [REF-119, p.53-54]

    The enhancement of in vitro small intestinal transcellular glucose transport in NMRI mice after oral admin of ... dieldrin was ... due to an increased active transport at the site of the brush border membrane. Intestinal disaccharidase activities were ... elevated in the dieldrin group ... and intestinal alkaline phosphatase activity was enhanced after ... dieldrin ... treatment. ... Dieldrin apparently exerts /its/ stimulating effect on intestinal glucose transport by a mechanism different from general induction of metabolic pathways. [REF-120]

    Dieldrin interferes with the binding of dihydrotestosterone to male sex hormone receptors in the nuclear and cytosol fractions of the rat prostate. [REF-121, p.53]

    Dieldrin interferes with the in vitro binding of 5-alplha-dihydrotestosterone to its androphilic molecule by a mechanism involving noncompetitive inhibition. [REF-122, p.53]

    The toxicity to mice of ipadministered polychlorocycloalkane insecticides is generally correlated with their potency as in vitro inhibitors of the brain specific (35)S-t-butylbicyclophosphorothionate binding site with correction for metabolic activation and detoxification. These findings from our earlier studies are extended here to in vivo investigations relating convulsant action to inhibition of the t-butylbicyclophosphorothionate binding site in poisoned mice. Radioligand binding assays involved brain P2 membranes washed three times with 1 mM ethylenediaminetetraacetic acid to remove endogenous gamma-aminobutyric acid or other modulators(s) which otherwise serves as a noncompetitive inhibitor of (35)S t-butylbicyclophosphorothionate binding at the gamma-aminobutyric acid-regulated chloride ionophore. Examination of lindane, technical toxaphene, toxaphene toxicant A, and 10 polychlorocyclodiene insecticides revealed 62% + or- 4% binding site inhibition 30 min after their LD50 doses with 32 + or - 3% inhibition at one half and 6 + or - 3% inhibition at one-quarter of their LD50 doses. This correlation between binding site inhibition and convulsant action is also evident in dose and time dependency studies with endosulfan sulfate. The brain P2 membranes of treated mice contain the parent compound with each of the polychlorocycloalkanes plus activation products of some of the cyclodienes, ie endosulfan sulfate from alpha- and beta-endosulfan and 12-ketoendrin from isodrin and endrin. The finding that the brains of treated mice contain sufficient polychlorocycloalkane or its activation products to achieve a magnitude of (35)S t-butylbicyclophosphorothionate binding site inhibition correlated with the severity of the poisoning signs supports the hypothesis that the acute toxicity of polychlorocycloalkane insecticides to mammals is due to disruption of the gamma-aminobutyric acid-regulated chloride ionophore. [REF-123]

    An in vitro assay, using cocultures os Chinese hamster cells to measure metabolic cooperation between V-79 6-thioguanine-sensitive and resistant cells, was developed to detect noncytotoxic and nonmutagenic chemicals that inhibit, quantitatively, gap junctional communication. The insecticide, dieldrin, is known to have pleiotropic toxic effects in animals, inhibited gap junctional communication. Chemical inhibition of gap junctional communication could be a possible mechanism explain their tumor promoting and neurotoxic effects. [REF-124]

    Dieldrin inhibits gap junction intercellular communication in rat glial cells at noncytotoxic concentrations. It has been proposed that such a phenomenon may contribute to the neurotoxicity of dieldrin. [REF-18, p.833]

    ... Interfere(s) with axonic transmission of nerve impulses and, therefore, disrupts the function of the nervous system, principally that of the brain. [REF-125, 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 athe 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 chlorinated hydrocarbon insecticide rodent liver and hepatomegaly in the liver of rodents. [REF-126, p.217]

    Dieldrin acts by intensifying synaptic activity through a presynaptic locus of action and possibly a post-synaptic action as well. Neurons having a large number of synapses will be affected most. There does not appear to be an selective action on a particular neurotransmitter or neurotransmitter system. The modification of behavior is dose dependent and performance in complex behavioral tasks is readily disrupted. [REF-127, p.217]

9-5 INTERACTIONS:

    TREATMENT OF RODENTS WITH ... HALOGENATED HYDROCARBON INSECTICIDES INCR ACTIVITY OF ENZYMES IN LIVER MICROSOMES THAT OXIDATIVELY METABOLIZE DRUGS SUCH AS HEXOBARBITAL ... CHLORPROMAZINE & INCR ENZYME LEVELS COMPARED WITH DECR ACTION OF HEXOBARBITAL. EXAMPLES ... INCL ... DIELDRIN ... . [REF-128, p.256]

    Incr of smooth endoplasmic reticulum and atypical mitochondria were more pronounced in rats fed DDT and dieldrin simultaneously. [REF-65, p.39]

    ... A single dose of aldrin and dieldrin at 1 mg/kg body weight administered to rats caused a reduction in the toxicity of parathion, paraoxon, and several other organophosphates admin 4 days later. [REF-129, p.41]

    The pretreatment of calves with a single dose of 10 mg kg dieldrin or 21 daily doses of 10 mg kg phenobarbitone increased the toxicity of diazinon as reflected by the development of more severe clinical signs and greater depression in whole blood cholinesterase activity in the pretreated calves. Induction by dieldrin or phenobarbital of the hepatic microsomal enzyme aminopyrine-N-demethylase was also accompanied by a concurrent rise in the liver carboxylesterase activity. [REF-130]

    The administration of phenobarbitol has been shown to reduce the storage of dieldrin metabolites in the body fat /of feed lot cattle/ ... , and when it is used either alone or in conjunction with activated charcoal its oral administration accelerates the rate of removal and residues of dieldrin in the milk of dairy cattle. [REF-80, p.150]

10*** PHARMACOLOGY ***
10-1 DRUG WARNING:

    Food and Environmental Agents: Effect on Breast-Feeding: Dieldrin: None. /from Table 7/ [QR] [REF-131]

11***ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL ***

11-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Dieldrin has been used extensively in the past as an insecticide for corn and for termite control, although it is no longer registered for general use. Dieldrin is extremely persistent, but it is known to slowly photorearrange to photodieldrin (water half-life - 4 months). Dieldrin released to soil will persist for long periods (> 7 yr), will reach the air either through slow evaporation or adsorbtion on dust particles, will not leach, and will reach surface water with surface runoff. Once dieldrin reaches surface waters it will adsorb strongly to sediments, bioconcentrate in fish and slowly photodegrade. Biodegradation and hydrolysis are unimportant fate processes. Fate of dieldrin in the atmosphere is unknown but monitoring data have demonstrated that it can be carried long distances. Monitoring data demonstrates that dieldrin continues to be a contaminant in air, water, sediment, soil, fish, and other aquatic organisms, wildlife, foods, and humans. Human exposure appears to come mostly from food.(SRC) 

11-2 ECOTOXICITY VALUES:

  . LC50 Tubifex and Limnodrilus (mixed cultures) 6700 ug/l/96 hr /Conditions of bioassay not specified/ [REF-132, p.B-37]

  . LC50 Cypretta kawati (ostracod) 185 ug/l/24 hr; 12.3 ug/l/72 hr /Conditions of bioassay not specified/ [REF-133, p.B-37]

  . LC50 Chironomus tentans 0.9 ug/l/24 hr /Conditions of bioassay not specified/ [REF-134, p.B-37]

  . LC50 Pseudacris triseriata (frog, tadpoles) 100 ug/l/96 hr /Conditions of bioassay not specified/ [REF-135, p.B-38]

  . LD50 ANAS PLATYRHYNCHOS (MALLARD) FEMALE ORAL 381 MG/KG (95% CONFIDENCE LIMIT 141-1030 MG/KG) 6-7 MO OLD [REF-39, p.31]

  . LD50 PHASIANUS COLCHICUS (PHEASANT) MALE ORAL 79.0 MG/KG (95% CONFIDENCE LIMIT 33.3-187 MG/KG) 10-23 MO OLD [REF-39, p.31]

  . LD50 ALECTORIS CHUKAR (CHUKAR) ORAL 25.3 MG/KG (95% CONFIDENCE LIMIT 15.2-42.2 MG/KG) 8-11 MO OLD [REF-39, p.31]

  . LD50 PASSER DOMESTICUS (HOUSE SPARROW) FEMALE ORAL 47.6 MG/KG (95% CONFIDENCE LIMIT 34.3-66.0 MG/KG) [REF-39, p.31]

  . LD50 BRANTA CANADENSIS (CANADA GOOSE) ORAL 50-150 MG/KG ADULT [REF-39, p.31]

  . LD50 DENDROCYGNA BICOLOR (FULVOUS WHISTLING DUCK) FEMALE ORAL 100-200 MG/KG [REF-39, p.31]

  . LD50 PERDIX PERDIX (GRAY PARTRIDGE) FEMALE ORAL 8.84 MG/KG (95% CONFIDENCE LIMIT 3.32-23.6 MG/KG) 3-10 MO OLD [REF-39, p.31]

  . LD50 ODOCOILEUS HEMIONUS HEMIONUS (MULE DEER) MALE ORAL 75-150 MG/KG (95% CONFIDENCE LIMIT) 8-18 MO OLD [REF-39, p.31]

  . LC50 SALMO CLARKI (CUTTHROAT TROUT) 6.0 UG/L/96 HR (95% CONFIDENCE LIMIT 4.6-8.0UG/L) WT 1.1 G, WATER TEMP 9 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, 85% HEOD/ [REF-136, p.30]

  . LC50 SALMO GAIRDNERI (RAINBOW TROUT) 1.2 UG/L/96 HR (95% CONFIDENCE LIMIT 0.9-1.7 UG/L) WT 1.4 G, WATER 13 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, 85% HEOD/ [REF-136, p.30]

  . LC50 CARASSIUS AURATUS (GOLDFISH) 1.8 UG/L/96 HR (95% CONFIDENCE LIMIT 1.2-2.8 UG/L) WT 1.0 G, WATER 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, 85% HEOD/ [REF-136, p.30]

  . LC50 PIMEPHALES PROMELAS (FATHEAD MINNOW) 3.8 UG/L/96 HR (95% CONFIDENCE LIMIT 3.1-4.6 UG/L) WT 0.6 G, WATER 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, 85% HEOD/ [REF-136, p.30]

  . LC50 ICTALURUS PUNCTATUS (CHANNEL CATFISH) 4.5 UG/L/96 HR (95% CONFIDENCE LIMIT 2.5-7.9 UG/L) WT 1.4 G, WATER 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, 85% HEOD/ [REF-136, p.30]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 3.1 UG/L/96 HR (95% CONFIDENCE LIMIT 2.1-4.6 UG/L) WT 1.3 G, WATER 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, 85% HEOD/ [REF-136, p.30]

  . LC50 MACROPTERUS SALMOIDES (LARGEMOUTH BASS) 3.5 UG/L/96 HR (95% CONFIDENCE LIMIT 2.7-4.5 UG/L) WT 2.5 G, WATER 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, 85% HEOD/ [REF-136, p.30]

  . LC50 SALMO CLARKI (CUTTHROAT TROUT) 12 UG/L/96 HR (95% CONFIDENCE LIMIT 11-14 UG/L) WT 1.3 G, HARD WATER 8 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. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L ASCALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /PHOTO-DIELDRIN 98%/ [REF-136, p.30]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 11 UG/L/96 HR (95% CONFIDENCE LIMIT 9.3-13 UG/L) WT 1.4 G, WATER 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. /PHOTO-DIELDRIN 98%/ [REF-136, p.30]

  . LC50 ICTALURUS PUNCTATUS (CHANNEL CATFISH) 19 UG/L/96 HR (95% CONFIDENCE LIMIT 13-27 UG/L) WT 1.4 G, HARD WATER 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. /PHOTO-DIELDRIN 98%/ [REF-136, p.30]

  . LC50 ASELLUS 5.0 UG/L/96 HR (95% CONFIDENCE LIMIT 3.2-10.0 UG/L) MATURE, WATER TEMP 21 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 85% HEOD/ [REF-136, p.29]

  . LC50 GAMMARUS FASCIATUS 640 UG/L/96 HR (95% CONFIDENCE LIMIT 460-880 UG/L) MATURE, WATER TEMP 21 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, 85% HEOD/ [REF-136, p.29]

  . LC50 ORCONECTES 740 UG/L/96 HR (95% CONFIDENCE LIMIT 680-1200 UG/L) MATURE, WATER TEMP 21 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, 85% HEOD/ [REF-136, p.30]

  . LC50 PTERONARCYS 0.5 UG/L/96 HR (95% CONFIDENCE LIMIT 0.4-0.7 UG/L) 2ND YR CLASS, WATER TEMP 15 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, 85% HEOD/ [REF-136, p.30]

  . LC50 PTERONARCELLA 0.5 UG/L/96 HR (95% CONFIDENCE LIMIT 0.4-0.7 UG/L) 1ST YR CLASS, WATER TEMP 15 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/ [REF-136, p.30]

  . LC50 CLAASSEMIA 0.6 UG/L/96 HR (95% CONFIDENCE LIMIT 0.4-0.8 UG/L) 2ND YR CLASS, WATER TEMP 15 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, 85% HEOD/ [REF-136, p.30]

  . LC50 ISCHNURA 12 UG/L/96 HR (95% CONFIDENCE LIMIT) JUVENILE, WATER TEMP 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, 85% HEOD/ [REF-136, p.30]

  . LC50 Young coturnix (Japanese quail) 60 ppm (95% confidence limit 57-63 ppm) 5 day diet [REF-137, p.60]

  . LC50 Aedes aegypti (mosquito) late 3rd instar larvae 6 ppb/24 hr /Conditions of bioassay not specified/ [REF-138, p.516]

  . LD50 Musca /domestica/ (housefly) female 9.8 ug/fly, 3 days old [REF-138, p.516]

  . LC50 Sphaeroides maculatus (Northern puffer) 34 ppb/96 hr, static lab bioassay (100%) [REF-138, p.517]

  . LC50 Bufo woodhousi (toad, tadpoles) 150 ug/l/96 hr /Conditions of bioassay not specified/ [REF-135, p.B-38]

11-3 ENVIRONMENTAL FATE:

  . . SORPTION ISOTHERMS OF DIELDRIN ON SEVERAL FRACTIONS OF ESTUARINE SEDIMENT DETERMINED @ SEVERAL SALINITIES. ORG MATTER CONTENT MAJOR FACTOR DETERMINING SORPTION COEFFICIENT. EFFECT OF SORPTION ON LETHALITY STUDIED. [REF-139]

  . TERRESTRIAL: Dieldrin released to soils will persist for extremely long periods of time (>7 yr). Its low water solubility and strong adsorption to soil makes leaching unlikely. Small amounts may volatilize from soil or be carried on dust particles into the air. Soil runoff will carry particle-associated dieldrin to water systems(1).(SRC) [REF-140]

  . AQUATIC: Dieldrin released to water systems will not undergo hydrolysis or biodegrade. It will photorearrange to photodieldrin with a half-life of approximately 4 months, or somewhat faster in waters containing photosensitizers. Adsorption to sediments and bioconcentration in aquatic organisms are likely to be important aquatic processes. Evaporation from water may be an important process, but conflicting data are available (half-life of hr to months). In a modeling study of a reservoir, it was concluded that 40% of the inflow was lost to the bottom via sedimentation, 50% released through the outflow because of the short detention time, and 10% will go to fish because of the high biomass concentration(1). At low flow conditions, the sediment will become a net source of dieldrin(1).(SRC) [REF-140]

  . ATMOSPHERIC: Little is known about the fate of dieldrin in the atmosphere. Because of its low vapor pressure and high Koc, dieldrin is probably associated with particulate matter. Vapor phase photodegradation has been noted but its rate has not been reported. (SRC) 

11-4 BIODEGRADATION:
  . Dieldrin is not biodegraded in standard screening tests(1) and is extremely persistent in soils(2) under both aerobic and anerobic conditions(3). It took 7 yr for half of the dieldrin to disappear from soil field plots(4). No biodegradation in river waters has been noted(5,7). There is some evidence that microorganisms can form photodieldrin from dieldrin(4,6). [REF-141]

11-5 ABIOTIC DEGRADATION:
  . Hydrolysis is not an important degradation process for dieldrin in water(1-2); half-life is greater than 4 years(1). When irradiated with sunlight, dieldrin degrades to photodieldrin(1); in distilled water, the half-life is approximately 2 months(1). Dieldrin photodegradation to photodieldrin is aided by triplet sensitizers(3) and natural sensitizers may also be effective(SRC). Vapor phase photodegradation of dieldrin to photodieldrin has also been noted(4), but no data are available to estimate the rate of atmospheric photodegradation(1). [REF-142]

11-6 BIOCONCENTRATION:
  . Moderate to significant bioconcentration (100 to 10,000) in various aquatic species(1). BCF of 3-6000 in fish(2-3). [REF-143]

11-7 SOIL ADSORPTION/MOBILITY:
  . Measured log Koc= 3.87(1). Rf value for soil thin layer chromatography= 0.00(1,3). Even with high temperatures and prolonged leaching dieldrin is immobile(2). [REF-144]

11-8 VOLATILIZATION FROM WATER/SOIL:

  . Evaporation of dieldrin from water is not completely understood and conflicting data exist on the subject(1). Its experimental volatilization rate is 5% of the oxygen reaeration rate(1). Using oxygen reaeration rates for ponds, rivers, or lakes(2), the half-life for evaporation would be 72, 14, and 57 days, respectively. However, in another study using distilled and natural waters with gentle agitation, the half-lives for evaporation were 6 to 9 hr(3). Dieldrin's low vapor pressure (1.8x10-7 torr at 20 deg C)(3), suggests only limited evaporation from soil which agrees with terrestrial microcosm studies(4) and various field studies(5). Volatilization increased as moisture content of the soil increased(5). [REF-145]

12*** SOURCES AND CONCENTRATIONS ***

12-1 NATURAL OCCURRING SOURCES: 

  . None. (SRC) 

12-2 ARTIFICIAL SOURCES: 

  . Dieldrin has been used as an insecticide mostly for corn and in smaller amounts for termite control(1). It is also an environmental degradation product of the insecticide, aldrin(2). Aldrin and dieldrin are no longer registered as insecticides in the US(2). [REF-146]

12-3 WATER CONCENTRATIONS: 

  . DRINKING WATER: Hawaii 0.3 parts/trillion avg, 1970-71, Virgin Islands 0.19 ppb in 50% of cistern waters(1); New Orleans - 3 plants 0.05-0.07 ppb(5). Rural counties, SC 37% pos, 0-153 parts/trillion, 55 parts/trillion mean(9). GROUNDWATER: Nebraska, 1978 below detection limit (5 parts/trillion)(3). NJ 1977-79 604 samples - trace (0.1 ppb)-90th percentile, highest value 0.9 ppb(4). SURFACE WATER: US rivers and lakes 0-0.1 ppb 1960's-1972(1). Dutch rivers 1967-1977 0.02-0.06 ppb max values, not detectable in last 2 yr(2). NJ 1977-79 (604 samples) trace (0.1 ppb)-90th percentile(4). Ontario 11 agricultural watersheds 1.6-1.7 parts/trillion overall mean 1975-77(6). South Florida 1968-72 367 samples 11% pos(7). RAINWATER: Lake Erie 2.6 parts/trillion 7 samples 1976-77(8) 5-42 parts/trillion avg(1). [REF-147]

12-4 EFFLUENTS CONCENTRATIONS: 

  . Municipal effluent 0.004-0.052 ppb(1). Foundries water effluent 5 ppb, textile mills 50 samples, 1 pos 0.2 ppb(2). [REF-148]

12-5 SEDIMENT/SOIL CONCENTRATIONS: 

  . SEDIMENT: Illinois lakes 0-34 ppb(1); South Florida 1968-72 287 samples 55% pos, 0.1-900 ppb, median 1 ppb(2); Lake Erie 255 samples 1.6 ppb mean, Lake Huron 0-4.5 ppb, Lake Michigan <5 ppb(3). SOILS: US Agricult - 1972, 1481 samples, 27% pos, 0.04 ppm mean(4). Urban, 1971, 5 cities, 380 total samples 7-29% pos, < 0.01-0.06 ppm, mean(5). [REF-149]

12-6 ATMOSPHERIC CONCENTRATIONS: 

  . Airborne dust 0-8.1 ppb(1). Orlando, FL 1.9 parts/trillion(2). USA 1970-71 98% pos 0.1 parts/trillion mean(3). Great Lakes 0.0006-0.006 parts/trillion, 0.003 parts/trillion mean(4). Barbados 1977-78 19 samples, 13 pos 0.00033 parts/trillion, total mean; Newfoundland, 1977 6 samples, 6 pos, 0.00055 parts/trillion mean(5) Boston, MA and Columbia, SC, June-Aug 1978, 0.002 parts/trillion and 0.025 parts/trillion, respect.(6). Enewetak Atoll, N Pacific - 17 samples, 0.00063 parts/trillion mean(7). [REF-150]

12-7 FOOD SURVEY VALUES: 

  . Cheese - domestic 784 samples, 34.2% pos, 0.031 ppm avg, imported 5471 samples, 22.7% pos, 0.015 ppm, avg(1). Red meat 15200 samples, 50.7% pos, 0.047 ppm avg(1). Poultry 11340 samples, 72.5% pos, 0.054 ppm, avg(1). Eggs - domestic 2303 samples, 15.5% pos, 0.012 ppm, avg(1). Large fruits - domestic 3281 samples, 7.4% pos, 0.002 ppm avg, imported 1048 samples, 7.9% pos, 0.002 ppm, avg; small fruits - domestic 1445 samples, 6.4% pos, 0.002 ppm, avg, imported - 2119 samples, 2.1% pos, 0.0007 ppm, avg(1). Leaf and stem vegetables domestic 5319 samples, 2.5% pos, 0.0006 ppm, avg, imported 312 samples, 1.8% pos, 0.0003 avg(1). Vine and ear vegetables domestic 2954 samples, 10.5% pos, 0.003 ppm, avg, imported 4117 samples, 17.6 pos, 0.004 ppm avg(1). Also frequently detected in beans, root vegetables, whole grains, corn and corn products, cotton seeds and cotton seed products, peanuts and peanut products, soybeans and soybean products, miscellaneous animal feed and hay and dehydrated hay(1). 1971-76 average dietary intake 0.00004 mg/kg body weight/day(1). Positive composites - % daily intake (ug): 1971-30.8% (3.0), 1972-26.2 (2.0), 1973-29.7 (3.0), 1974-25.8 (4.0), 1975-23.8 (3.0), 1976-24.6 (3.0)(1). [REF-151]

  . Dietary injestion of dieldrin /by chickens/ can result in residues in the body fat and eggs. [REF-80, p.150]

  . The FDA market basket studies indicate that the residues of ... dieldrin ... in dairy products constitute roughly half of the total intake ... in the diet of infants and todlers. In the adult diet the proportion is somewhat less than half ... . In the context of the FAO/WHO acceptable daily intakes, the total dietary intake of dieldrin is the highest fraction of the acceptable daily intake /levels/ at about 20% for infants and toddlers and 10% for adults. Hence, residues in dairy products account for about 10 and 8% respectively of the dieldrin acceptable daily intake /levels/ in the U.S. [REF-109, p.246]

  . In the mid-seventies, ... over 50% /of sheep, swine, and cattle samples were/ positive for dieldrin. For chicken and turkeys, this percentage was about 90%. By 1981, the /dieldrin/ positive percentages had declined to /less than 10% positive in all species/. 

12-8 PLANT CONCENTRATIONS: 

  . USA 1972 variety crops means of <0.01-0.21 ppm(1). [REF-152]

12-9 FISH/SEAFOOD CONCENTRATIONS: 
  . Illinois lakes ND-410 ppb(1); Lake Superior trout 0.028 ppm mean, all stations (24 fish)(2); Wisconsin river fish 0.008-0.022 ppm(3); Great Lakes fish 0.01-0.25 ppm(4) Fish fat 0.002-6.7 ppm, whole fish 0-1.59 ppm(5); Great Lakes whitefish 13-215 ppb(6); Fish in Lake Texonia, TX and OK 0-144 ppb(7); USA 1972-76 Nat Pest Monit Program, estuarine fish 1972-7% pos, 140 ppb max, 1976 0% pos(8); US 1970-74 Nat. Pest. Monit. Prog freshwater fish 1970-100% pos 1.1 ppb lipid mean, 1974-53% pos 0.6 ppb lipid, mean(9). Pacific oysters 1972-73 ND-0.39(10); Marine fish and seafood 0.1-140 ppb(11); Marine fish and seafood 1-12000 ppb(12); Fish 1970-76 domestic 2901 samples, 46.3% pos, 0.045 ppm, avg, imported - 361 samples, 23.5 pos, 0.013 ppm, avg(13); Shellfish 1970-76 domestic 291 samples, 27.5% pos, 0.005 ppm, avg imported 152 samples, 12.4% pos, 0.002 ppm avg(13). [REF-153]

  . Different fish species from Abu Qir Bay, Idku Lake, and Maryut Lake in Alexandria, Egypt, were assayed for residues of organochlorine insecticides and polychlorinated biphenyls (PCBs). The fish were obtained from commercial fishermen in 1985: Pagellus erythrinus, Sargus vulgarius, Siganus rivulatus, Sphyraena sphyraena, and Trigla hirundo 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 dieldrin indicated it was present in all fish. There were marked differences in the distribution in the different size groups studied, but concentration increased with size. Sphyraena sphyraena from Abu Qir Bay contained the highest (11.3 ug/kg) amount of dieldrin and Tilapia nilotica (Idku Lake) contained the lowest (0.74 ug/kg) amount of dieldrin. All samples were well below permissible levels for dieldrin. [REF-154]

12-10 ANIMAL CONCENTRATIONS: 

  . Seabirds - Bay of Fundy, Canada 0.01-3.56 ppm(1) Missouri, gray bats, 1976-78 600-900 ppm lipid(2); Great Lakes birds ND-0.36 ppm(3). Birds 0.01-0.4 ppm, fatty tissue, 0.6-4.3 ppm liver, eagles - trace - 6 ppm, birds eggs 0.01-1.5 ppm(4). USA Ospreys, 1964-73, ND-3.8 ppm(5). Seals - Gulf of St. Lawrence 1971 <0.002-0.32 pmm(6); Herons, 1966-73 Great Lakes 103 samples, 62 pos, 0.14-14 ppm(7); loons, Ontario, Canada 1968-80 0.13-1.57 ppm(8) USA Nationwide starlings 1970-76 1970-125 samples, 0.117 ppm mean, 1976-96 samples, 0.059 ppm mean(9). [REF-155]

  . Dieldrin poisoning has occurred in a number of non-domestic avian species. /One study/ reported deaths, believed to be due to feeding with mice maintained in an environment containine dieldrin-contaminated sawdust, in zoo owls. Similar incidents have been reported in buzzards and kestrels because they ate wood-pigeons which had consumed dieldrin-treated grain. Suspected dieldrin poisoning has also been reported in Australian pelicans. The use of wood shavings from dieldrin-treated timber as floor and nest-box litter has caused a fall in egg production and increased mortality in chickens. Dietary ingestion of dieldrin can result in residues in the body fat and eggs, and the latter are unaffected by the dietary inclusion of phenobarbitone or charcoal. Differences in the carcass dieldrin residues, which are probably due to varying rates of fat depositon, have been noted between different. [REF-80, p.150]

  . Dietary ingestion of dieldrin by pigs on harvested maize fields can give rise toresidues in their tissues. Dieldrin can cross the placenta, but its concentrations in fetal liver and brain is considerably less than that in the tissues of the sow. [REF-80, p.150]

12-11 MILK CONCENTRATIONS: 

  . USA Domestic 1970-76 4638 samples, 22.5% pos, 0.031 ppm avg(1). In a 10-year study of chlorinated hydrocarbons in bovine milk in Illinois, the percent positive samples for dieldrin and aldrin combined between 1972 and 1978 ranged from 92.3-100% with avg residues of 0.04-0.09 ppm. This dropped radically to 61.4% pos and 0.07 ppm avg in 1979 to 4.5% and 5.9% pos in 1980 and 1981 with (0.001 ppm avg residues(2) [REF-156]

  . The rate of excretion of milk /in diary cows/ is proportional to dosage. [REF-109, p.155]

  . It has ... been demonstrated that human milk contains dieldrin residues and that some infants may be exposed to high concn of dieldrin from this source alone. [REF-157, p.C-62]

  . Average daily intake of dieldrin by newborn babies was approximately 0.7, 0.75, 0.65, and 0.65 ug/day, respectively, for the 1st, 2nd, 3rd, and 4th months of breast feeding. [REF-158, p.199]

  . Low concn of dieldrin have been found in human milk: in Australia, it was found in 29/67 milk samples, at concn ranging from 0.001-0.029 ppm; in the US, dieldrin concn ranging from 0.0029-0.0146 ppm /were found/. ... The mean concn found in The Netherlands was 0.003 ppm, and in Belgium 0.0035 ppm. /data reported between 1969-1972/ [REF-100, p.V5 140]

  . HUMAN MILK SAMPLES FROM 1436 WOMEN RESIDING IN USA WERE ANALYYZED BY GLC FOR PESTICIDES. DIELDRIN WAS FOUND ABOVE THE DETECTION LIMIT (1.0 PPB) IN MORE THAN 80% OF ALL THE SAMPLES COLLECTED. [REF-106]

  . HUMAN MILK - mainland USA 102 samples, 91.2% pos, 0.062 ppm lipid basis, mean; Hawaii 54 samples, 94.4% pos, 0.042 ppm, mean. [REF-159]

  . Canada, 16 samples, 1.0-1.8 ppb whole milk. [REF-160]

  . Alberta, Canada 1966-70 - 59 samples, 39% pos, 0.180 ppm lipid basis, mean, 1977-78 - 33 samples 97% pos, 0.025 ppm, mean. [REF-161]

  . USA 1975 1436 samples, 80% pos, 0.16-0.44 ppm milk fat. Various countries 0.009-3.78 ppm milk fat. [REF-162]

13*** HUMAN ENVIRONMENTAL EXPOSURE ***
13-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . Dieldrin is a very persistent insecticide and even though it is not used extensively now, residues are still detected in water, soils, sediments, fish, and food. Major general population exposure will occur through consumption of food. Consumption of fish from water bodies that have high levels of dieldrin may also provide significant exposure. (SRC) 

  . Inhalation, skin absorption, ingestion, eye and skin contact. [REF-24, p.340]

  . Intake by occupationally exposed workers was estimated to range from 0.72-1.10 mg/man/day (Hayes & Curley, 1968) compared to 0.025 mg/man/day for the general population (Hunter & Robinson, 1967). Orchard spraying - dermal 14.2-15.5 mg/hr exposure, respiratory 0.03-0.25 mg/hr. [REF-100, p.V5 129]

13-2 AVERAGE DAILY INTAKE: 

  . AIR INTAKE (assume 0.002-0.02 ppt) 0.0007-0.008 ug(SRC). WATER INTAKE (assume 0-0.07 ppt) 0-0.00014 ug(SRC). FOOD INTAKE 3 ug(1). [REF-151]

13-3 BODY BURDENS: 

  . HUMAN MILK - mainland USA 102 samples, 91.2% pos, 0.062 ppm lipid basis, mean; Hawaii 54 samples, 94.4% pos, 0.042 ppm, mean(1); Canada, 16 samples, 1.0-1.8 ppb whole milk(2). Alberta, Canada 1966-70 - 59 samples, 39% pos, 0.180 ppm lipid basis, mean, 1977-78 - 33 samples 97% pos, 0.025 ppm, mean(3) USA 1975 1436 samples, 80% pos, 0.16-0.44 ppm milk fat(4) Various countries 0.009-3.78 ppm milk fat(4). HUMAN FAT - Various countries 1971-77 0.069-0.29 ppm(5). BLOOD - Canadian, maternal, during lactation, trace-0.2 ppb(2). [REF-163]

  . It has ... been demonstrated that human milk contains dieldrin residues and that some infants may be exposed to high concn of dieldrin from this source alone. [REF-157, p.C-62]

  . Low concn of dieldrin have been found in human milk: in Australia, it was found in 29/67 milk samples, at concn ranging from 0.001-0.029 ppm; in the US, dieldrin concn ranging from 0.0029-0.0146 ppm /were found/. ... The mean concn found in The Netherlands was 0.003 ppm, and in Belgium 0.0035 ppm. /data reported between 1969-1972/ [REF-100, p.V5 140]

  . HUMAN MILK SAMPLES FROM 1436 WOMEN RESIDING IN USA WERE ANALYYZED BY GLC FOR PESTICIDES. DIELDRIN WAS FOUND ABOVE THE DETECTION LIMIT (1.0 PPB) IN MORE THAN 80% OF ALL THE SAMPLES COLLECTED. [REF-106]

14*** STANDARDS AND REGULATIONS ***

14-1 IMMEDIATELY DANGEROUS TO LIFE OR HEALTH (IDLH):  

  . NIOSH has recommended that dieldrin be treated as a potential human carcinogen. [QR] [REF-20, p.104]

14-2 ACCEPTABLE DAILY INTAKES: 

  . FAO/WHO ADI: 0.0001 mg/kg /Aldrin, dieldrin/ [QR] [REF-164]

14-3 OSHA STANDARDS: 

  . Permissible Exposure Limit: Table Z-1 8-hr Time-Weighted Avg: 0.25 mg/cu m. Skin Designation. [QR] [REF-165]

14-4 NIOSH RECOMMENDATIONS: 

  . NIOSH recommends that dieldrin be regulated as a potential human carcinogen. [QR] [REF-20, p.104]

  . NIOSH usually recommends that occupational exposures to carcinogens be limited to the lowest feasible concn. [QR] [REF-20, p.104]

  . Recommended Exposure Limit: 10 Hr Time-Weighted Avg: 0.25 mg/cu m, skin [QR] [REF-20, p.104]

14-5 THRESHOLD LIMIT VALUES: 

  . 8 hr Time Weighted Avg (TWA) 0.25 mg/cu m, skin [QR] [REF-166, p.32]

  . 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-166, p.6]

  . A4. A4= Not classifiable as a human carcinogen. [QR] [REF-166, p.32]

14-6 OTHER OCCUPATIONAL PERMISSIBLE LEVELS: 

  . Other recommendations: USSR (1977), Bulgaria (1971), Hungary (1974) and Poland (1976) 0.01 mg/cu m; Romania (1975) 0.2 mg/cu m [REF-167, p.196]

  . (IL) ILLINOIS 1 ug/l [REF-168]

14-7 STATE DRINKING WATER GUIDELINES: 
  . AZ) ARIZONA 0.001 ug/l [REF-168]

  . CA) CALIFORNIA 0.05 ug/l [REF-168]

  . CT) CONNECTICUT 0.01 ug/l  [REF-168]

  . FL) FLORIDA 0.1 ug/l [REF-168]

  . ME) MAINE 0.02 ug/l [REF-168]

  . NH) NEW HAMPSHIRE 0.002 ug/l [REF-168]

14-8 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-169]

  . 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-170]

  . 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-171, p.___]

  . 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-23, 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-23, p.13]

14-9 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-172]

14-10 RCRA REQUIREMENTS: 

  . P037; As stipulated in 40 CFR 261.33, when dieldrin, 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-173]

14-11 FIFRA REQUIREMENTS: 

  . Chemical: aldrin/dieldrin; Pesticide and Review Criteria Possibly Met or Exceeded: Carcinogenicity, bio-accumulation, hazard to wildlife, and other chronic effects; Final Determination: 39 FR 37246 (10/18/74); cancellation for all but termiticide use. [QR] [REF-174, p.57]

15***MONITORING AND ANALYSIS METHODS ***

15-1 SAMPLING PROCEDURES:

  . NIOSH Method S283. Analyte: Dieldrin. Matrix: Air. Procedure: Iso-octane extraction, filter collection. Flow Rate: 1.5 l/min. Sample Size: 180 liters. [REF-175, p.V3]

15-2 ANALYTIC LABORATORY METHODS:
  . ... Analysis of... dieldrin in soils and sediments by GC /was performed/. ... 10 g of a soil or sediment sample were suspended ... filtered ... and washed. ... The fractions were concentrated and subjected to GC analysis. ... Fraction 3 /contained/ dieldrin (recovery rate 86.1-94.7%). [REF-176]

  . RESIDUES: ... IN SOIL, SEDIMENT, WATER, CORN GRAIN, CORN STALKS & SOYBEANS BY GAS CHROMATOGRAPHY. [REF-9, p.204]

  . Chlorinated pesticides and volatile organic compounds, such as dieldrin. Organic constituents are analyzed by using gas chromatography equipped with a photoionization detector and the second with a flame ionization or a Hall type electron capture detector. [REF-177]

  . 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 dieldrin in water is 10.0 ug/l as defined by EPA. [REF-178, p.194]

  . Technical product and formulation analysis is by IR spectrometry, by total chlorine determination or by gas liquid chromatography. Residues may be determined by GLC with ECD. [REF-7, p.120]

  . Analysis of products: by IR spectrophotometry, by GLC with FID. Analysis of residues: by colorimetric determination of a derivative, by GLC with ECD. [REF-4, p.A144/Aug 87]

  . 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 dieldrin the method has a detection limit of 0.012 ug/l, a percent recovery of 87 %, and a relative standard deviation of 19.6% in reagent water. [REF-179]

  . EPA Method 608. GC with ECD for the analyis of organochlorine pesticides and polychlorinated biphenyls including dieldrin in municipal and industrial discharge. Under the prescribed conditions for dieldrin, the method has a detection limit of 0.002 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-180]

  . EPA Method 625. GC/MS for the analysis of acid/base/neutral extractables including dieldrin in municipal and industrial discharges. Under the prescribed conditions for dieldrin, the method has a detection limit of 2.5 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-180]

  . EPA Method 8080. GC for the detection of organochlorine pesticides and polychlorinated biphenyls in solid waste. Detection is achieved by an electron capture detector or a halogen-specific detector. Sensitivity and reliability of this method usually depend on the level of interferences rather than on instrumental limitations. If interferences prevent detection of the analytes, the method may also be performed on samples that have undergone cleanup. EPA Method 3620. Florisil Column Cleanup, by itself or followed by EPA Method 3660, Sulfur Cleanup, may be used to eliminate interferences in the analysis. Under the prescribed conditions for dieldrin, the method has a detection limit of 0.002 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-181]

  . EPA Method 8250. Packed Column GC/MS Technique for the determination of semivolatile organic compounds in extracts prepared from all types of solid waste matrices, soil, and groundwater. This method is applicable to quantify most neutral, acidic, and basic organic compounds that are soluble in methylene chloride and capable of being eluted with derivatization as sharp peaks from a gas chromatographic packed column. Under the prescribed conditions, dieldrin has a detection limit of 2.5 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-181]

  . EPA Method D3086. GC method with ECD for the determination of organochlorine pesticides in water and wastewater. Under the prescribed conditions, dieldrin has range of 1.00 ug/l as used by American Society for Testing Materials. [REF-182, p.159]

  . EPA Method 1618. Combined method using wide bore capillary column GC with selective ECD for the determination of organo-halide pesticides and PCBs, organo-phosphorus pesticides, and phenoxy-acid herbicides. Under the prescribed conditions for dieldrin, the method has a detection limit of 6.00 ng/l as defined by EPA. [REF-182, p.159]

  . EPA Method MOLM01. Combined method using GC with ECD for the determination of volatiles; semivolatiles; and pesticides and aroclors. Under the prescribed conditions for dieldrin, the Contract Required Quantitation limit is 3.30 ug/kg in low solids and 0.10 ug/l in water as defined by EPA. [REF-182, p.159]

  . EPA Method 508.GC with an ECD for the determination of chlorinated pesticides in drinking water. Under the prescribed conditions for dieldrin, the method detection limit is 0.02 ug/l as defined by EPA. [REF-182, p.159]

  . 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, dieldrin has a method detection limit of 0.70 ug/l. No interferences were present as defined by EPA. [REF-182, p.159]

  . EPA Method O-3104. GC with flame photometric detector for the determination of organic substances including dieldrin in water and fluvial sediments. Under the prescribed conditions, dieldrin has an estimated detection limit of 0.01 ug/l as used by United States Geological Survey. [REF-182, p.159]

  . EPA Method O-5104. Determination of organophosphorus insecticides using GC with flame photometric detector; and determination of organochlorine compounds by using gas chromatography with electron capture detectors 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, dieldrin has an estimated detection limit of 0.10 ug/l as used by United States Geological Survey. [REF-182, p.159]

  . GC with an ECD for the determination of organohalide pesticides and PCBs in industrial and municipal wastewater. A measured volume of sample, approximately 1 liter, is solvent extracted with methylene chloride in hexane using a separatory funnel. Under the prescribed conditions, for dieldrin the method detection limit is 0.01 ug/l as defined by EPA. [REF-182, p.159]

  . Determination of organochlorine and organophosphorus pesticide residues including dieldrin by using GC method. Applicable to residues of acephate, alpha-BHC, chlorpyrifos, monocrotophos, dieldrin, and omethoate in lettuce, strawberries, and tomatoes. [REF-183, p.V1 282]

  . Dieldrin in pesticide formulations such as in dusts, granules, wettable powders,emulsifiable concentrates, and solutions are purified on adsorbent columns using the IR spectroscopic method. Method is not applicable to emulsifiable concentrates or granules containing petroleum hydrocarbon solvents or to mixtures containing other common pesticides or adjuvants that absorb in same wavelength region as hexachloro-hexahydro-endo,exo-dimethanonaphthalene. [REF-183, p.V1 175]

  . NIOSH Method S283. Analyte: Dieldrin. Matrix: Air. Procedure: Iso-octane extraction, GC Method Evaluation: Method was validated over the range of 0.12 to 0.59 mg/cu m using a 170 liter sample. Method detection limit: Not determined. Precision (CVT): 0.086. Applicability: Under the conditions of sample size (170 l) the useful range is 0.25 to 0.75 mg/cu m. Interferences: No specific interferences. [REF-175, p.V3]

15-3 CLINICAL LABORATORY METHODS:

  . RESIDUES: ... ANALYSIS IN HUMAN TISSUE BY COMBINED GC/MS. [REF-9, p.203]

  . /DIELDRIN IN DAIRY PRODUCTS, FISH, NONFATTY FOODS, VEGETABLE OILS/ MEASURED BY GLC & IDENTIFIED BY COMBINATIONS OF GC/TLC ... . [REF-184, p.12/518]

  . A new, simple, andrapid procedure for determining chlorinated pesticide residues in milk /was discussed/. The entire acetonitrile extract from milk was passed through a 0.5 g activated charcoal chromatographic column. ... Chlorinated pesticides absorbed on the charcoal were eluted ... washed ... /and/ extracted. The extract was concentrated and measured by capture GC. Recoveries from 50 ml milk samples fortified with ... 0.05-0.5 ug dieldrin ranged from 86.9-103.2%. [REF-185]

16***MANUFACTURING AND USE INFORMATION ***

16-1 METHODS OF MANUFACTURING: 

  . [SRI] EPOXIDATION OF ALDRIN WITH PERACETIC OR PERBENZOIC ACID 

16-2 IMPURITIES: 

  . Technical dieldrin contains some aldrin and endrin. /Amounts not specified/ [REF-2, p.1]

16-3 FORMULATIONS/PREPARATIONS: 

  . Technical, 85+% HEOD; 18% emulsifiable concentrates in petroleum hydrocarbons. [REF-16]

  . ILLOXOL 

  . INSECTLACK 

  . KOMBI-ALBERTAN 

  . Dust, emulsifiable concentrates, granules, seed dressings, solutions, wettable powder. [REF-26, p.C-115]

  . Emulsifiable concentrate (150-200 g ai/l); wettable powder (400 or 750 g/kg); granules (50 g/kg); oil solutions for ULV application (180-200 g/l) [REF-7, p.280]

  . Dieldrin is available in the USA as a technical grade product containing 100% active ingredient (equivalent to 85% of HEOD & 15% of other, insecticidally-active, related cmpd) with 55-56% chlorine content, <0.4% free acid (as HCl) & < 0.1% water. [REF-100, p.V5 126]

  . Mixed formulations: (dieldrin +) captan [REF-25, p.A144/Oct 83]

  . ALVIT 55 

  . DORYTOX 

  . DIELDRITE 

  . DIELMOTH 

  . SD 3417 

  . OCTALOX 

  . PANORAM D-31 

  . QUINTOX 

  . TERMITOX 

  . Red shield 

  . ALVIT [REF-1, p.87/8704]

  . Illoxol 

  . DIELDREX 

16-4 OTHER MANUFACTURING INFORMATION: 

  . Dieldrin is a non-systemic and persistent insecticide of high contact and stomach activity to most insects. ... /It/ is not recommended as a foliar spray on edible crops because of residue difficulties. [REF-7, p.279]

  . Discontinued by Shell International Chemical Co. Ltd.; all uses have been cancelled or suspended in the USA. [REF-26, p.C-115]

16-5 MAJOR USES: 

  . Broad spectrum insecticide used until 1974; EPA restricted its use to termite control by direct soil injection and non-food seed and plant treatment. [REF-14, p.A-1]

  . Wool processing industry [REF-138, p.513]

  . Dieldrin was used in tropical countries as a residual spray on the inside walls and ceilings of homes for the control of vectors of diseases, mainly malaria. [REF-18, p.828]

  . /Dieldrin/ is used to control locusts and tropical disease vectors, such as Glossina species. ... Industrial uses include timber preservation, termite-proofing of plastic and rubber coverings of electrical and telecommunication cables, of plywood and building boards and as a termite barrier in building construction. [REF-7, p.279]

  . Contact, stomach poison in certain crops. [REF-26, p.C-115]

  . Control of public health insect pests, termites, locusts, and tropical disease vectors. [REF-4, p.A144/Aug 87]

16-6 CONSUMPTION PATTERNS:

    From 1966-1970, amt of dieldrin used in the US declined from 1 million lb to approx 670,000 lb. [REF-186, p.A-1]

16-7 U.S. PRODUCTION:
    [SRI] (1977) NOT PRODUCED COMMERCIALLY IN USA 

    [SRI] (1982) NOT PRODUCED COMMERCIALLY IN USA 

    Not produced commercially in the USA [REF-22, p.C-89]

17*** CHEMICAL AND PHYSICAL PROPERTIES ***

17-1 MOLECULAR WEIGHT             : 380.93 [REF-5, p.490]

17-2 MELTING POINT                : 175-176 DEG C [REF-9, p.203]

17-3 DENSITY/SPECIFIC GRAVITY     : 1.75 [REF-9, p.203]

17-4 VAPOR DENSITY                : 13.2 (/SRP: air=1/) [REF-3, p.975]

17-5 VAPOR PRESSURE               : 5.89X10-6 mm Hg @ 25 deg C [QR] [REF-187]

17-6 CORROSIVITY                  : Slightly corrosive to metals [REF-4, p.A144/Aug 87]

17-7 OCTANOL/WATER PARTITION COEFFICIENT:

  log Kow= 5.40 [QR] [REF-188]

17-8 SOLUBILITIES: 

  . SLIGHTLY SOL IN MINERAL OILS, MODERATELY SOL IN ACETONE [REF-9, p.203]

  . SLIGHTLY SOL IN PETROLEUM ETHER, FREELY SOL IN BENZENE [REF-189, p.510]

  . Insol in methanol and aliphatic hydrocarbons. [REF-8, p.171]

  . water solubility = 0.195 mg/l @ 25 deg C [QR]  [REF-190]

  . 48 g/100 ml ethylene dichloride at 20 deg C [REF-25, p.A144/Oct 83]

  . In acetone 220, ethanol 40, dichloromethane 480, benzene 400, toluene 410, carbon tetrachloride 380, methanol 10 (all in g/l at 20 deg C) [REF-4, p.A144/Aug 87]

17-9 SPECTRAL PROPERTIES: 

  . Intense mass spectral peaks: 79 m/z (100%), 82 m/z (42%), 81 m/z (35%), 108 m/z (21%) [REF-191, p.102]

  . IR: 15769 (Sadtler Research Laboratories Prism Collection) [REF-192, p.V1 554]

  . MASS: 2951 (National Bureau of Standards EPA-NIH Mass Spectra Data Base, NSRDS-NBS-63) [REF-192, p.V1 554]

17-10 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . BUFF TO LIGHT BROWN FLAKES /TECHNICAL GRADE/ [REF-9, p.203]

  . ... Reacts with anhydrous hydrogen bromide to give the bromohydrin. [REF-26, p.C-115]

  . Mild odor; mp: 175-176 deg C; vapor pressure: 0.4 mPa (20 deg C); density: 1.62 g/cu m (20 deg C); solubility (20 deg C): 0.186 mg/l water /Technical dieldrin/ [REF-7, p.279]

  . A stereoisomer of endrin. [REF-5, p.490]

  . Vapor pressure at 20 deg C: 3.1X10-6 mm Hg [REF-5, p.490]

  . Compatible with most fertilizers, herbicides, fungicides, and insecticides. [REF-193]

  . Vapor pressure = 1.8X10-7 torr at 20 deg C [REF-194]

  . Henry's Law Constant = 5.8X10-5 atm cu-m/mol @ 25 deg C [QR] [REF-195]
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