
1*** SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : DDT
1-2 CAS REGISTRY NUMBER          : 50-29-3
1-3 SYNONYMS:

    AAVERO-EXTRA ; AGRITAN ; ANOFEX [REF-1, p.86/8607]; Arkotine [REF-2, p.C-93]; AZOTOX ; AZOTOX M-33 ; alpha,alpha-Bis(p-Chlorophenyl)-beta,beta,beta-trichloroethane [QR] [REF-1, p.86/8607]; 1,1-Bis-(p-chlorophenyl)-2,2,2-trichloroethane [REF-1, p.86/8607]; 2,2-BIS(P-CHLOROPHENYL)-1,1,1-TRICHLOROETHANE ; BOSAN SUPRA ; BOVIDERMOL ; CHLOFENOTAN ; Chlorophenothane [REF-3, p.231]; CHLORPHENOTHAN ; CHLORPHENOTOXUM ; CITOX ; CLOFENOTANE ; p,p'-DDT ; 4,4'-DDT ; DEOVAL ; DETOX ; DETOXAN ; DIBOVIN ; p,p'-DICHLORODIPHENYLTRICHLOROETHANE [REF-1, p.86/8607]; 4,4'-DICHLORODIPHENYLTRICHLOROETHANE [REF-1, p.86/8607]; Dicophane [REF-3, p.231]; Diphenyltrichloroethane [REF-1, p.86/8607]; DODAT ; DYKOL ; ENT-1506 ; ESTONATE ; ETHANE, 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)- ; ETHANE, 1,1,1-TRICHLORO-2,2-BIS(4-CHLOROPHENYL)- [REF-1, p.86/8607]; GESAFID ; Gesarol [REF-4, p.243]; IVORAN ; MUTOXAN ; NCI-C00464 [REF-1, p.86/8607]; Neocid [REF-4, p.243]; Neocidol [REF-4, p.243]; NEOCIDOL (SOLID) ; Caswell No 308. [REF-5, p.81]; OMS 0016 (French) [REF-6, p.25]; PARACHLOROCIDUM ; PEB1 ; Pentachlorin [REF-2, p.C-93]; Pentech [REF-7, p.168]; PENTICIDUM ; EPA Pesticide Code 029201 [REF-5, p.81]; pp'-Zeidane (France) [REF-3, p.231]; Santobane [REF-7, p.168]; Klorfenoton (Swedish Pharmacopoeia) [REF-6, p.25]; TAFIDEX ; 1,1,1-TRICHLOOR-2,2-BIS(4-CHLOOR FENYL)-ETHAAN (DUTCH) [REF-1, p.86/8607]; 1,1,1-TRICHLOR-2,2-BIS(4-CHLOR-PHENYL)-AETHAN (GERMAN) [REF-1, p.86/8607]; 1,1,1-TRICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE [REF-1, p.86/8607]; Trichlorobis(4-chlorophenyl)ethane [REF-1, p.86/8607]; 1,1,1-Trichloro-2,2-di(4-chlorophenyl)-ethane [REF-1, p.86/8607]; 1,1'-(2,2,2-Trichloroethylidene)bis(4-chlorobenzene) [REF-3, p.231]; 1,1,1-TRICLORO-2,2-BIS(4-CLORO-FENYL)-ETANO (ITALIAN) [REF-1, p.86/8607]; ZERDANE [REF-1, p.86/8607]

1-4 MOLECULAR FORMULA            : C14-H9-Cl5 [REF-8, p.409]

1-5 SHIPPING NUMBER/NAME:

    NA 2761; DDT
    IMO 6.1; Organochlorine pesticides, solid, toxic, not otherwise specified
    UN 2761; Organochlorine pesticides, solid, toxic, not otherwise specified
1-6 STCC NUMBER/NAME:

    49 411 29; DDT, dichlorodiphenyltrichloroethane (agricultural insecticides, not elsewhere classified, other than liquid)

2*** DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    BIAXIAL ELONGATED TABLETS [REF-8, p.410]

    Chemically pure p,p-DDT consists of white needles [REF-9, p.13(81) 429]

    Colorless crystals or white to slightly off-white powder [REF-10, p.345]

    Colorless crystals or off-white powder ... [QR] [REF-11, p.88]

2-2 ODOR:

    Odorless or with slight aromatic odor [REF-10, p.345]

    IT POSSESSES FRUIT-LIKE ODOR [REF-12, p.592]

    ... Slight, aromatic odor. [QR] [REF-11, p.88]

2-3 ODOR THRESHOLD:

    Detection threshold in water: 0.35 ppm [REF-13, p.43]

    Odor high 5.0725 mg/cu m; odor low 5.0725 mg/cu m. [REF-14]

2-4 SKIN, EYE, AND RESPIRATORY IRRITATIONS:

    Irritating to skin and eyes. [REF-15]

3*** SAFETY HAZARDS AND PROTECTION ***

3-1 HAZARDS SUMMARY: 

  . The major hazards encountered in the use and handling of DDT stem from its toxicologic properties as an organochlorine pesticide. While DDT may exert toxic effects from all routes of exposure, acute effects from ingestion are the most dramatic and frequently experienced, ranging from vomiting and diarrhea to coarse tremors, convulsions, and death. Effects from dermal contact (eg, dermatitis) and inhalation (eg, irritation of the nose and throat) have been noted, but are rare. To protect against its toxic effects in areas where there may be detectable amounts of DDT (eg, formulation and application activities) workers should wear protective clothing (including neoprene gloves and apron), and a self-contained or supplied-air respirator with a full facepiece and operated in positive-pressure mode. While OSHA established a PEL of only 1 mg/cu m as an 8 hr TWA in workplace air, it is still recommended that strict adherence to personal hygiene be maintained, including the daily cleaning of protective equipment and clothing, and washing of exposed skin with soap and water before eating and at the end of the work day. DDT will not ignite easily (flashpoint 162-171 deg F closed cup), but it will burn with the potential of giving off irritating or poisonous gases. For small fires involving DDT, extinguish with dry chemical, CO2, water spray, or foam, and for large fires, use water spray, fog, or foam. Runoff from fire control water may give off poisonous gases or cause water pollution and should therefore, be controlled (eg, diked for later disposal). DDT may be stored in bottles, tins, bags, or fiber drums, but not in iron drums. DDT is reactive with iron and aluminum salts, as well as alkaline substances. Shipping containers should bear the label, "Keep Away From Food". Spills of DDT should be quickly contained. Small spills (liquid DDT first absorbed by non-combustible material, eg, sand) are carefully shovelled into a container for later disposal. Large land spills are diked or deposited in excavated pits, ponds, or other holding areas (dry spills are covered with plastic sheet) for later disposal. Large spills on water first may need to be trapped at the bottom with sand bag barriers or treated by an application of activated charcoal, then removed by suction hose or mechanical dredge. Before permanent land disposal of DDT, consult with environmental regulatory agencies. In addition to land disposal, a variety of incineration techniques have been successful in destroying DDT with over a 99% efficiency. 

3-2 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-16, 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-16, 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-16, 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-16, 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-16, 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-16, 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-16, 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-16, p.G-151]

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

  . Behavior in fire: Melts and burns. [REF-15]

  . Material itself does not burn or burns with difficulty. [REF-17, p.215]

4-2 FLASH POINT:

    162-171 deg F (closed cup) [REF-15]

4-3 FIRE FIGHTING PROCEDURES: 

  . Fire extinguishing agents: Water, foam, dry chemical, or carbon dioxide. [REF-15]

  . Extinguish fire using agent suitable for type of surrounding fire. [REF-17, p.215]

4-4 TOXIC COMBUSTION PRODUCTS: 

  . Poisonous gases are produced in fire. [REF-15]

4-5 REACTIVITIES AND INCOMPATIBILITIES: 

  . Strong oxidizers, alkalis. [QR] [REF-11, p.88]

4-6 DECOMPOSITION: 

  . DECOMP AT 110 DEG C; DEHYDROCHLORINATES IN ALKALI OR ORG BASES WHEN IN ORG SOLVENTS [REF-18, p.507]

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

  . Wear safety goggles, gas mask, protective clothing. Neoprene gloves and apron. [REF-19, p.150]

  . ... Wear appropriate chemical protective gloves, boots and goggles. [REF-17, p.215]

  . 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-20, p.8]

  . 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 facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-demand or other positive-pressure mode. [QR] [REF-11, p.89]

  . Recommendations for respirator selection. Condition: Escape from suddenly occurring respiratory hazards: Respirator Class(es): Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted organic vapor canister having a high-efficiency particulate filter. Any appropriate escape-type, self-contained breathing apparatus. [QR] [REF-11, p.89]

  . Wear appropriate personal protective clothing to prevent skin contact. [QR] [REF-11, p.89]

  . Wear appropriate eye protection to prevent eye contact. [QR] [REF-11, p.89]

  . Eyewash fountains should be provided in areas where there is any possibility that workers could be exposed to the substance; this is irrespective of the recommendation involving the wearing of eye protection. [QR] [REF-11, p.89]

  . 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-11, p.89]

5-2 OTHER PREVENTATIVE MEASURES:

  . ... WORKERS EMPLOYED ON FORMULATING & APPLICATION OF DDT SHOULD BE SUBJECT TO PRECAUTIONARY MEASURES ... PROVIDED WITH SUITABLE WORK CLOTHING & ... PROTECTIVE EQUIPMENT. ADEQUATE SANITARY FACILITIES, INCL SHOWERS SHOULD BE PROVIDED, & NEED FOR PERSONAL HYGIENE STRESSED. [REF-12, p.592]

  . ... A thorough daily cleansing of the clothes and the personal protective equipment should be organized. ... Personal hygiene should include regular hand washing before meals and washing of the body at the end of the working day. /Pesticides, halogenated/ [REF-12, p.1636]

  . Contact lenses should not be worn when working with this chemical. [QR] [REF-11, p.89]

  . 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. 

  . If material /is/ not involved in fire: Keep material out of water sources and sewers. Build dikes to contain flow as necessary. [REF-17, p.215]

  . 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-17, p.215]

  . SRP: Contaminated protective clothing should be segregated in such a manner so that there is no direct personal contact by personnel who handle, dispose, or clean the clothing. Quality assurance to ascertain the completeness of the cleaning procedures should be implemented before the decontaminated protective clothing is returned for reuse by the workers. Contaminated clothing should not be taken home at end of shift, but should remain at employee's place of work for cleaning. 

  . 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-20, 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-20, 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-20, 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-20, 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-20, 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-20, 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-20, 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-20, 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-20, p.11]

  . The worker should immediately wash the skin when it becomes contaminated. [QR] [REF-11, p.89]

  . The worker should wash daily at the end of each work shift. [QR] [REF-11, p.89]

  . Work clothing that becomes wet or significantly contaminated should be removed and replaced. [QR] [REF-11, p.89]

  . Workers whose clothing may have become contaminated should change into uncontaminated clothing before leaving the work premises. [QR] [REF-11, p.89.]

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

  . RESISTANT TO DESTRUCTION BY LIGHT & OXIDATION [REF-8, p.410]

  . P,P'-DDT IS DEHYDROCHLORINATED AT TEMP ABOVE ITS MP TO DDE, A REACTION CATALYZED BY IRON(III) OR ALUMINUM CHLORIDES & UV LIGHT &, IN SOLN, BY ALKALI /OR ORGANIC BASES/. ... IT IS GENERALLY STABLE TO OXIDATION ... DEHYDROCHLORINATION MAY OCCUR ABOVE 50 DEG C. [REF-3, p.231]

6-2 STORAGE CONDITIONS: 

  . ... SHOULD NOT BE KEPT IN IRON CONTAINERS & SHOULD NOT BE MIXED WITH IRON & ALUMINUM SALTS NOR WITH ALKALINE SUBSTANCES. HIGH STORAGE TEMP SHOULD BE AVOIDED. [REF-8, p.410]

  . CONTAINERS: BOTTLES; TINS; BAGS; FIBER DRUMS. [REF-21, p.306]

  . PRECAUTIONS FOR "CARCINOGENS": Storage site should be as close as practicable 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-20, p.13]

6-3 CLEANUP METHODS: 

  . Land spill: Dig a pit, pond, lagoon, or holding area to contain liquid or solid material. Cover solids with a plastic sheet to prevent dissolving in rain or fire fighting water. /SRP: If time permits, pits, ponds, lagoons, soak holes, or holding areas should be sealed with a impermeable flexible membrane liner./ [REF-17, p.215]

  . Water spill: Use natural deep water pockets, excavated lagoons, or sand bag barriers to trap material at bottom. If dissolved, apply activated carbon at ten times the spilled amount in region of 10 ppm or greater concentration. Remove trapped material with suction hoses. Use mechanical dredges or lifts to remove immobilized masses of pollutants and precipitates. [REF-17, p.215]

  . 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 aroclor 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-22, 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-20, p.15]

6-4 DISPOSAL METHODS: 

  . Generators of waste (equal to or greater than 100 kg/mo) containing this contaminant, EPA hazardous waste number U061, must conform with USEPA regulations in storage, transportation, treatment and disposal of waste. [REF-23]

  . DDT is a potential candidate for incineration by rotary kiln with a temperature range of 820 to 1600 deg C and residence time of seconds for liquids and gases, and hours for solids. [REF-24, p.3-12]

  . Group I Containers: Combustible containers from organic or metallo-organic pesticides (except organic mercury, lead, cadmium, or arsenic compounds) should be disposed of in pesticide incinerators or in specified landfill sites. /Organic or metallo-organic pesticides/ [REF-25]

  . Group II Containers: Non-combustible containers from organic or metallo-organic pesticides (except organic mercury, lead, cadmium, or arsenic compounds) must first be triple-rinsed. Containers that are in good condition may be returned to the manufacturer or formulator of the pesticide product, or to a drum reconditioner for reuse with the same type of pesticide product, if such reuse is legal under Department of Transportation regulations (eg 49 CFR 173.28). Containers that are not to be reused should be punctured ... and transported to a scrap metal facility for recycling, disposal, or burial in a designated landfill. /Organic or metallo-organic pesticides/ [REF-25]

  . DDT /formulated in a/ 5% oil solution was disposed of by using liquid injection incineration with a temperature range of 878-1260 deg C along with a residence time of 0.16-1.30 seconds and 26-70% excess air. Destruction efficiency was > 99.99%. /From table/ [REF-24, p.F-2]

  . DDT (DDT powder, 75% active ingredients) was disposed of by using a municipal multiple hearth sludge incinerator during four trial runs. Trial 1, the temperature range was 597-1225 deg C (no residence time specified) with 6.5-10% excess air, destruction efficiency was 99.970%. Trial 2, the temperature range was 644-1325 deg C (no residence time specified) with 6.5-10% excess air, destruction efficiency was 99.975%. Trial 3, the temperature range was 544-1160 deg C (with no residence time specified) with 6.5-10% excess air, the destruction efficiency was 99.977%. Trial 4, the temperature range was 788-1550 deg C (with no residence time specified) with 6.5-10% excess air, the destruction efficiency was 99.983%. [REF-24, p.F-2]

  . DDT (10% DDT dust, 90% inert ingredients) was disposed of in a multiple chamber incinerator with a temperature range of 930-1210 deg C along with a residence time of 1.2-2.5 seconds and 58-164% excess air. Destruction efficiency of DDT > 99.99%. Total species destruction was > 99.98%. /From table/ [REF-24, p.F-2]

  . DDT (20% DDT, 80% aromatic petroleum derivative solvent) was disposed of by using a liquid injection incinerator with a temperature range of 943-1093 deg C along with a residence time of 0.139-0.593 seconds and 42-47% excess air. Destruction efficiency was > 99.98%. /From table/ [REF-24, p.F-2]

  . DDT (25% emulsifiable concentrate, 72% aromatic petroleum derivative, and 3% inert ingredients) was disposed of by using a liquid injection incinerator with a temperature of 865-1082 deg C along with a residence time of 0.136-0.727 seconds and 42-65% excess air. Destruction efficiency was > 99.9%. [REF-24, p.F-2]

  . DDT (25% emulsifiable concentrate, 18% petroleum oil, 55% xylene, 2% inert ingredients) was disposed of in a multiple chamber incinerator with a temperature range of 930-1180 deg C along with a residence time of 0.7-3.2 seconds and 64-166% excess air. Destruction efficiency was > 99.98- > 99.99%. /From table/ [REF-24, p.F-2]

  . DDT oil (20% emulsified DDT waste oil, 1.7% PCB) was disposed of by using thermal oxidizer waste incinerator. Trial 1, the temperature was 871 deg C (no residence time specified) with 169% excess air. Destruction efficiency for DDT not reported, PCB destruction efficiency was 99.970%. Trial 2, the temperature was 871 deg C with a residence time of 3.36 seconds with 157% excess air. Destruction efficiency for DDT was 99.9999% and destruction efficiency for PCB was 99.9995%. Trial 3, the temperature was 871 deg C with a residence time 2.94 seconds with 163% excess air. Destruction efficiency for DDT was 99.999% and destruction efficiency for PCB was 99.9921%. Trial 4, the temperature was 982 deg C with a residence time of 3.03 seconds with 123% excess air. Destruction efficiency for DDT was 99.9999% and destruction efficiency for PCB was 99.9941%. Trial 5, the temperature was 982 deg C with a residence time of 3.96 seconds with 123% excess air. Destruction efficiency for DDT was 99.9999% and for PCB was 99.9951%. /From table/ [REF-24, p.F-2]

  . DDT powder was disposed of by molten salt combustion with a temperature of 900 deg C (no residence time or % excess air specified). Destruction efficiency was 99.998%. [REF-24, p.F-3]

  . Studies on disposal of DDT showed that, when powdered zinc, acetone, & acetic acid were mixed with DDT & soil at time of burial, DDD & DDMS formed. DDE present at time of burial was not appreciably affected & none was formed. o,p'-DDT & o,p'-DDE gave similar results. [REF-26, p.223]

  . 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-20, 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-20, 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-20, 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-20, 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-20, p.17]

  . Chemical treatment: DDT is chemically and biologically quite stable and its degradation poses a serious challenge. Specific methods which have been studied are the following: 1) Reaction with base - At the time of its discovery in 1874 DDT was reported to undergo a dehydrochlorination reaction in strongly basic soln, that is, caustic alkali in alcohol, to give a product now known as DDE: C14H9Cl5 --- base alcohol ---> C14H8Cl4 + HCl base. In the late 1940s the dehydrochlorination was shown to be complete in 30-60 min @ room temp in 0.1 N alkali soln and to occur also with organic bases such as amines. The dehydrochlorination reaction (frequently referred to incorrectly as a hydrolysis) continues to be mentioned as a degradation method, but it is not suitable as a disposal method: Although the DDE is insecticidally nearly inert, it is persistent in the environment and is suspected of being biomagnified and causing undesirable effects in fish and fowl. 2) Oxidation - DDT is quite resistant to oxidation and is not oxidized by chromic oxide in glacial acetic acid or by nitric acid, although the latter nitrates the aromatic rings. 3) Reduction - The reduction of DDT by active metals has been known for several years, but does not constitute a practical disposal method. [REF-27, p.173]

  . Dissolve in a combustible solvent. Scatter the spray of the soln into a furnace with afterburner and alkali scrubber. Recommendable method: Incineration. (Peer-review: Incinerate @ high temp. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [REF-27, p.174]

  . The following wastewater treatment technologies have been investigated for DDT: Biological Treatment. [REF-28, p.E-3-E-22]

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

7-1 NON-HUMAN TOXICITY VALUES:

    LD50 Rat oral 113-118 mg/kg acute [REF-3, p.231]

    LD50 Female rat percutaneous 2510 mg/kg [REF-3, p.231]

    LD50 Mouse oral 150-300 mg/kg [REF-29, p.A118/Aug 87]

    LD50 Rabbit oral 300 mg/kg [REF-29, p.A118/Aug 87]

    LD50 Dog oral 500-750 mg/kg [REF-29, p.A118/Aug 87]

    LD50 Sheep oral >1000 mg/kg [REF-29, p.A118/Aug 87]

    LD50 Goat oral >1000 mg/kg [REF-29, p.A118/Aug 87]

7-2 HUMAN TOXICITY EXCERPTS:

    Virtually all fatalities reported in the literature have resulted from ... /intentional/ ingestion of DDT in various solvents. The toxicity of these solutions is greater than that of either DDT or the solvent alone. [REF-30, p.99]

    SYMPTOMATOLOGY ( ... 2-3 HR AFTER INGESTION): 1. VERY LARGE DOSES ARE FOLLOWED PROMPTLY BY VOMITING, DUE TO LOCAL GASTRIC IRRITATION. DELAYED EMESIS &/OR DIARRHEA MAY OCCUR (THE MECHANISM IS NOT UNDERSTOOD). 2. NUMBNESS & PARESTHESIAS USUALLY 1ST OF LIPS, TONGUE, & FACE. 3. MALAISE, HEADACHE, SORE THROAT, FATIGUE, WEAKNESS. 4. COARSE TREMORS (USUALLY 1ST OF NECK & HEAD & PARTICULARLY OF EYELIDS), APPREHENSION, ATAXIA, & CONFUSION. 5. CONVULSIONS BOTH CLONIC AND TONIC ... MAY ALTERNATE WITH PERIODS OF COMA & PARESIS. 6. IN ABSENCE OF CONVULSIONS, VITAL SIGNS ARE ESSENTIALLY NORMAL, BUT IN SEVERE POISONINGS THE PULSE MAY BE IRREGULAR AND BE ABNORMALLY SLOW. WHETHER DDT, THE SOLVENT, OR THE CONVULSIONS ARE RESPONSIBLE FOR OCCASIONAL DISORDERS IN THE CARDIAC MECHANISM IS NOT CLEAR. ... IF PULMONARY EDEMA SUPERVENES, IT IS PROBABLY AN EXPRESSION OF SOLVENT INTOXICATION ... 9. DEATH IS USUALLY DUE TO RESP FAILURE FROM MEDULLARY PARALYSIS. 10. IN ACUTE EXPOSURES, RECOVERY IS USUALLY COMPLETE WITHIN 1-3 DAYS, BUT SOMETIMES WEAKNESS OR PARALYSIS & ATAXIA MAY PERSIST FOR WEEKS. [REF-31, p.III-136]

    ... SINGLE DOSE ... OF 10 MG/KG PRODUCES ILLNESS IN SOME BUT NOT ALL SUBJECTS EVEN THOUGH NO VOMITING OCCURS. ... CONVULSIONS HAVE OCCURRED ... WHEN DOSAGE LEVEL WAS 16 MG/KG OR GREATER ... LARGE DOSES LEAD TO PROMPT VOMITING, SO AMT ACTUALLY RETAINED CANNOT BE DETERMINED ACCURATELY. IN ACUTE POISONING SLIGHT DECR IN HEMOGLOBIN & MODERATE LEUKOCYTOSIS WITHOUT ANY CONSTANT DEVIATION IN DIFFERENTIAL WHITE COUNT HAVE BEEN OBSERVED IN VOLUNTEERS. THESE FINDINGS ARE CONSIDERED SECONDARY TO NEUROLOGICAL EFFECTS. [REF-32, p.195]

    EARLIEST SYMPTOMS OF /ACUTE/ POISONING BY DDT IS PARESTHESIA OF MOUTH & LOWER PART OF FACE. THIS IS FOLLOWED BY PARESTHESIA OF SAME AREA & OF TONGUE & THEN BY DIZZINESS (AN OBJECTIVE DISTURBANCE OF EQUILIBRIUM) PARESTHESIA & TREMOR OF EXTREMITIES, CONFUSION, MALAISE, HEADACHE, FATIGUE, & DELAYED VOMITING. VOMITING IS PROBABLY OF CENTRAL ORIGIN & NOT DUE TO LOCAL IRRITATION. CONVULSIONS OCCUR ONLY IN SEVERE POISONING. ONSET MAY BE AS SOON AS 30 MINUTES AFTER INGESTION OF LARGE DOSE OR AS LATE AS 6 HR AFTER SMALLER BUT STILL TOXIC DOSES. RECOVERY FROM MILD POISONING USUALLY IS ESSENTIALLY COMPLETE IN 24 HR, BUT RECOVERY FROM SEVERE POISONING REQUIRES SEVERAL DAYS. [REF-32, p.198]

    INVOLVEMENT OF LIVER HAS BEEN MENTIONED IN ONLY SMALL PORTION OF CASES OF ACCIDENTAL POISONING BY DDT. IN 3 MEN WHO ATE PANCAKES /WHICH HAD BEEN CONTAMINATED/ WITH DDT ... /THAT RESULTED IN THE INGESTION OF 5,000 TO 6,000 MG DDT/, SLIGHT JAUNDICE APPEARED AFTER 4 TO 5 DAYS & LASTED 3 TO 4 DAYS. ... DEATH HAS BEEN CAUSED ... BY INGESTION OF SOLN OF DDT, BUT IN MOST OF THESE INSTANCES SIGNS & SYMPTOMS WERE PREDOMINANTLY OR EXCLUSIVELY THOSE OF POISONING BY SOLVENT. THIS DOES NOT MEAN THAT THE TOXICITY OF THE SOLVENT PREDOMINATES. WHAT ... IS KNOWN ABOUT EFFECT OF DDT ON HUMAN HEART FAILS TO SHOW WHETHER CARDIAC ARRHYTHMIA MIGHT BE POSSIBLE CAUSE OF DEATH IN ACUTE POISONING AS IS TRUE IN SOME SPECIES OF LAB ANIMALS. PALPITATIONS, TACHYCARDIA, & "IRREGULAR HEART ACTION" HAVE BEEN NOTED IN SOME BUT NOT ALL CASES OF ACUTE POISONING. [REF-32, p.198]

    In humans, ingestion of 20 g of DDT in the form of a 10% dry mixture with flour has induced severe symptoms that persisted for more than 5 weeks, with gradual recovery. [REF-30, p.99]

    ... DERMAL EXPOSURE ... HAS BEEN ASSOC WITH NO ILLNESS & USUALLY NO IRRITATION. ... EVEN SUBCUTANEOUS INJECTION OF COLLOIDAL SUSPENSIONS OF DDT IN SALINE ... UP TO 30 PPM CAUSED NO IRRITATION. ... /ONE STUDY/ REPORTED THAT DDT-IMPREGNATED CLOTHING CAUSED A SLIGHT, TRANSIENT DERMATITIS, BUT THE METHOD OF IMPREGNATION WAS NOT STATED & THE ABSENCE OF SOLVENT WAS NOT GUARANTEED. OTHER MORE THOROUGH STUDIES OF DDT-IMPREGNATED CLOTHING HAVE FOUND IT NONIRRITATING. [REF-32, p.198]

    Severe scrotal pain followed the local use of dicophane application for pubic lice in two patients. [REF-33, p.835]

    DDT ... HAS NOT ... DEMONSTRATED ... SELECTIVE TOXIC EFFECT ON EYES. PURE DDT DISSOLVED IN PURIFIED KEROSENE WAS TESTED ... AT 0.01% ON HUMAN EYE & CAUSED NO DISCOMFORT OR IRRITATION ... RARE INSTANCES HAVE BEEN REPORTED OF OCULAR IRRITATION FOLLOWING CONTAMINATION OF THE EYE BY POWDERS CONTAINING DDT, & IN ONE INSTANCE CHRONIC SUPERFICIAL PUNCTATE KERATITIS WAS ASSOC WITH FATAL POISONING FROM LONG EXPOSURE TO THE DUST, BUT IT IS PROBABLE THAT CONSTITUENTS OTHER THAN DDT WERE RESPONSIBLE, OR THAT THERE WAS HYPERSENSITIVITY. ... IN EXPERIMENTAL EXPOSURE OF TWO MEN TO SKIN CONTACT WITH DDT ONE DEVELOPED MANY COMPLAINTS INCL "YELLOW VISION" FOR LESS THAN AN HR ON 2 OCCASIONS. [REF-34, p.305]

    EVIDENCE ... THAT SIGNIFICANT POISONING OR DISTURBANCE OF EYES OR VISION IS UNLIKELY FROM PROLONGED OCCUPATIONAL EXPOSURE HAS BEEN PROVIDED BY STUDY OF 35 MEN EXPOSED FOR 11-19 YR TO LARGE AMT OF DDT IN ITS MFR, WITH BODY FAT CONCN OF DDT & ITS ISOMERS & METABOLITES RANGING FROM 38-647 PPM, CONTRASTING WITH AVG OF 8 PPM FOR GENERAL POPULATION. AMONG THESE MEN & IN OTHER EMPLOYEES OF MFR PLANT, NO INSTANCES OF CLINICAL POISONING WERE RECOGNIZED. ... NONE OF 35 PATIENTS IN ... STUDY HAD EYE COMPLAINTS. [REF-34, p.306]

    ... ALMOST CONTINUOUS DAILY EXPOSURE TO AEROSOLS SUFFICIENT TO LEAVE WHITE DEPOSIT OF DDT ON NASAL VIBRISSAE OF VOLUNTEERS PRODUCED MODERATE IRRITATION OF NOSE, THROAT, & EYES. EXCEPT FOR THIS IRRITATION DURING EXPOSURE, THERE WERE NO SYMPTOMS ... TESTS /ARE REPORTED/ IN WHICH VOLUNTEERS WERE EXPOSED TO DDT DISPERSED INTO AIR ... BY VOLATILIZING UNITS OR BY CONTINUOUSLY OR INTERMITTENTLY OPERATED AEROSOL DISPENSORS. IN SOME INSTANCES, SLIGHT ODOR & SOME DRYNESS OF THROAT WERE NOTICED ... . [REF-32, p.198]

    A 13-yr-old Mexican was admitted to hospital with anemia, bleeding, high fever, & unconsciousness. His home had been sprayed with dicophane every other day for 4 months preceding admission & repeatedly for the past 2 years. Laboratory investigation showed low hemoglobin, low reticulocytes, low white cell count, & diminished platelets. He started to recover after transfusions of packed red blood cells, & prednisone & tetracycline. But spraying of the hospital room with a 10% solution of dicophane provoked an allergic reaction; he slowly ... /became more ill/ & died about 30 hours later. Post-mortem examination showed hypocellularity of the bone marrow & massive bleeding in the lung. [REF-33, p.835]

    There was no evidence of liver disease or abnormalities in liver function tests in 31 chemical workers who in the course of their work had ingested the equivalent of 3.6 to 18 mg of DDT daily for 16 to 25 years. Serum concn of DDT & its metabolites in 10 patients were 20 times greater than in the normal population. [REF-33, p.835]

    ... PERIPHERAL NEUROPATHY HAS BEEN RARELY ASCRIBED TO DDT, USUALLY TO A CHRONIC OCCUPATIONAL EXPOSURE; ONE SYNDROME CONSISTS OF NUMBNESS & PARESTHESIAS, HYPOTONIA & ASYMMETRIC WEAKNESS OR PARALYSIS, WITH SLOW SPONTANEOUS RECOVERY WHEN EXPOSURE IS TERMINATED. [REF-31, p.III-134]

    HYPERSENSITIVITIES, SUCH AS DERMATITIS, ANAPHYLAXIS, & FATAL PERIARTERITIS NODOSA & APLASTIC ANEMIA, HAVE BEEN REPORTED, BUT THEY ARE RARE. WHETHER DDT OR OTHER INGREDIENTS IN COMMERCIAL MIXT HAVE BEEN RESPONSIBLE HAS NEVER BEEN DETERMINED. [REF-35, p.1014]

    No increase in chromosomal aberrations were observed in human ... lymphocyte cultures exposed to 1, 10, or 100 ug/ml DDT based on the analysis of 25 metaphases per culture. [REF-36]

    No effect on unscheduled DNA synthesis was observed in SV-40 transformed human cells with concentrations up to 1,000 uM DDT either with, or without S-9 microsomal activation. [REF-37]

    ... STUDIES OF DDT IN VOLUNTEERS HAVE BEEN DESIGNED ... TO SEARCH FOR POSSIBLE EFFECTS OF DOSES CONSIDERED TO BE SAFE. IN 1ST OF THESE STUDIES, MEN WERE GIVEN 0, 3.5, & 35 MG/MAN/DAY. THESE ADMIN DOSAGES, PLUS DDT MEASURED IN MEN'S FOOD, RESULTED IN DOSAGE LEVELS OF 0.0021 TO 0.0034, 0.038 TO 0.063, & 0.36 TO 0.61 MG/KG/DAY, RESPECTIVELY, EXACT VALUE DEPENDING ON WT OF EACH INDIVIDUAL. SIX VOLUNTEERS RECEIVED HIGHEST DOSAGE OF TECHNICAL DDT FOR 12 MO, & 3 RECEIVED IT FOR 18 MO. A SMALLER NUMBER OF MEN INGESTED LOWER DOSAGE OF TECHNICAL DDT OR 1 OF DOSAGES OF p,p'-DDT FOR 12 TO 18 MO. NO VOLUNTEER COMPLAINED OF ANY SYMPTOM ... SAME RESULT WAS OBTAINED IN 2ND STUDY IN WHICH SAME DOSAGES WERE GIVEN FOR 21 MO & VOLUNTEERS WERE OBSERVED FOR MINIMUM OF 27 ADDNL MO. [REF-32, p.195]

    The peripheral lymphocytes of workers occupationally exposed to DDT were examined and no increase in chromosomal aberrations was observed when compared to an unexposed cohort. In one small group of severely exposed workers, a small increase in chromatid aberrations was found. In general, a positive correlation was observed between DDT levels in the plasma and time of exposure. However, there was no relationship between the plasma level of DDT and the frequency of chromosomal aberrations. [REF-38]

    ... THERE IS NO DOCUMENTED EVIDENCE THAT DIETARY ABSORPTION OF DDT, ALONE OR IN COMBINATION WITH INSECTICIDES OF ALDRIN-TOXAPHENE GROUP, HAS CAUSED CANCER IN GENERAL POPULATION. NO EVIDENCE ... PRESENTED THAT DDT HAS CAUSED CANCER AMONG MILLIONS OF INDIVIDUALS (ALMOST ENTIRELY MEN) WHO HAVE BEEN OCCUPATIONALLY ENGAGED FOR AS LONG AS 35 YEARS IN MFR & HANDLING OR SPRAYING ... /DDT/ (AS DUST, SOLN & SUSPENSION) IN ALL PARTS OF WORLD & UNDER ALL POSSIBLE CLIMATIC CONDITIONS. [REF-39, p.3697]

    Alveolar-cell carcinoma of the lung has been reported in 5 patients with granulomatous disease of the lungs associated with the inhalation of DDT powder. In 4 studies, tissue levels of DDT were reported to be higher in cancer patients than in subjects who died from other causes; no significant difference was found in 4 other studies, 1 of which was confined to cancer of the breast & incl some living patients. Serum DDT levels appeared to be elevated in another study of 9 cancer patients, but the study is difficult to interpret. In 2 case-control studies of soft-tissue
    sarcoma, & in 3 of malignant lymphoma, relative risks for the assoc of these diseases with exposure to DDT were 1.2, 1.3, 1.6, & 1.8, respectively. Some of the men in these studies had also been exposed to chlorophenoxy herbicides & chlorophenols, for which there were higher relative risks. [REF-40, p.S7 186]

    Excess of leukemia (particularly chronic lymphocytic leukemia) were noted in 2 studies. A case-control study of colon cancer showed no increased relative risk for exposure to DDT. A small excess of deaths from cancer (3 observed, 1.0 expected) was found in forestry foremen exposed to DDT, 2,4-D & 2,4,5-T. In 2 other cohort studies of men involved in the manufacture of DDT, there was no incr in mortality from cancer overall (standardized mortality ratio (SMR), 68 & 95, respectively), although in 1, mortality from resp cancer was increased slightly (SMR, 156; 95% confidence interval, 74-286). An increase in lung cancer mortality was also observed in agricultural workers who had used DDT & a variety of other pesticides & herbicides, but a small case-control study of lung cancer deaths in orchardists showed no excess. Studies of pesticide applicators, who used DDT as well as a number of other pesticides, showed excesses of lung cancer. In 1 of these studies, the risk for lung cancer increased with duration of holding a licence to nearly 3-fold among those licenced for 20 or more years. Exposure to multiple pesticides in these studies prevents a clear evaluation of the cancer risk assoc with DDT alone. [REF-40, p.S7 186]

    ... It was reported that workers exposed to DDT & other pesticides showed increases in chromatid-type aberrations, but not in chromosomal aberrations, in peripheral lymphocytes. [REF-40, p.S7 187]

    Organochlorine pesticides cause liver and kidney damage. Microsomal enzyme induction has been observed and increased alkaline phosphatase and aldolase activity have also been reported. Protein synthesis, lipid synthesis, detoxification, excretion, and liver functions are all affected. /Organochlorine pesticides/ [REF-12, p.1636]

    Organochlorine pesticides cause liver and kidney damage. Microsomal enzyme induction has been observed and increased alkaline phosphatase and aldolase activity have also been reported. Protein synthesis, lipid synthesis, detoxification, excretion, and liver functions are all affected. /Organochlorine pesticides/ [REF-12, p.1636]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    THE SIGNS & SYMPTOMS OF /ACUTE & SUBACUTE/ POISONING IN ... ANIMALS RESULTING FROM HIGH DOSES OF DDT INCL PARESTHESIA OF THE TONGUE, LIPS, AND FACE, & APPREHENSION ... . [REF-41, p.543]

    DEATH ... IS USUALLY RESULT OF RESP ARREST. ... ANIMALS THAT DIE OF RESP FAILURE CAUSED BY DDT DO SO AFTER RELATIVELY LONG PERIODS OF MUSCULAR ACTIVITY THAT LEAVES THEM EXHAUSTED. IT WAS SHOWN ... THAT HEARTS OF DOGS GIVEN LARGE IV DOSES ... WERE SENSITIZED TO EPINEPHRINE. THIS IS ... TRUE NOT ONLY OF INJECTED EPINEPHRINE BUT ALSO TO CMPD RELEASED BY ADRENAL GLANDS DURING SEIZURE. STIMULATED IN THIS WAY, SENSITIZED HEARTS OF DOGS DEVELOP IRREVERSIBLE, FATAL, VENTRICULAR FIBRILLATION. ... HEARTS OF MONKEYS WERE ABLE TO RECOVER FROM FIBRILLATION & RESUME NORMAL RHYTHM. ... THERE IS NO EVIDENCE THAT REPEATED, TOLERATED DOSES ... SENSITIZE THE HEART. [REF-32, p.192]

    ... PRIMARY PATHOLOGIC CHANGES THAT RESULT FROM EXPOSURE TO HIGH, BUT NONFATAL, DOSES, OR FROM SUBACUTE OR CHRONIC FEEDING ARE OBSERVED IN LIVER. ... HISTOLOGIC CHANGES IN LIVERS OF MALE RATS FED DIETS CONTAINING 5-15 PPM OR MORE FOR 6 MO INCL HYPERTROPHY, INCLUSION BODIES, & CYTOPLASMIC GRANULATION OF CHARACTERISTIC TYPE IN WHICH GRANULES ORIENT THEMSELVES AROUND PERIPHERY OF CELL. THESE CHANGES WERE NOT SEEN IN FEMALE RATS FED LESS THAN 200 PPM ... & LIVER NECROSIS WAS OBSERVED ONLY AT ... 1000 PPM OR MORE. ... HISTOLOGIC CHANGES IN LIVER ... WERE NOT SEEN IN PRIMATES. THESE CHANGES WERE REVERSIBLE WITH CESSATION OF EXPOSURE. COCKERELS GIVEN SC INJECTIONS ... DAILY FOR 90 DAYS HAD REDUCED TESTICULAR SIZE, DIRECT ESTROGENIC EFFECTS HAVE BEEN OBSERVED IN FEMALE RATS GIVEN SINGLE DOSES OF 50 MG/KG ... [REF-42, p.381]

    ... 0.1-0.3% OF DDT IN DIET OF DOMESTIC FOWL CAN GREATLY REDUCE SPERM PRODUCTION. SIGNS OF TOXICITY APPEAR FEW DAYS AFTER SPERM PRODUCTION BEGINS TO DECR. ... IN JAPANESE QUAIL THERE WERE NO SIGNIFICANT DIFFERENCES IN NUMBER, WT, OR HATCHABILITY OF EGGS FROM BIRDS ON DIETS UP TO 300 PPM, BUT AT 500 PPM EGGS DID NOT HATCH, & AT 700 PPM NO EGGS WERE LAID. [REF-43, p.140]

    In exptl animals there is a note of visual perceptual deficit in the American bobwhite from sublethal amounts of DDT. In newborn monkeys, high levels of DDT attained by prenatal admin produced no abnormality in visual-evoked potentials. In mice, ip admin caused changes in the b-wave of the EGR. [REF-34, p.306]

    ... 18 MALE & 18 FEMALE (C57BL/6XC3H/ANF)F1 MICE & SIMILAR NUMBER OF (C57BL/6XAKR)F1 MICE WERE GIVEN SINGLE DOSES OF 46.4 MG/KG BODY WT p,p'-DDT BY STOMACH TUBE AT 7 DAYS OF AGE ... UNTIL ... /28 DAYS OLD, THEN/ TRANSFERRED TO DIET CONTAINING 140 PPM ... MICE WERE KILLED AT 81 WEEKS. ... HEPATOMAS WERE FOUND IN 11/18 MALE & 4/18 FEMALE (C57BL6XC3H/ANF)F1 ... COMPARED WITH 8/79 MALE & 0/87 FEMALE CONTROLS, & IN 7/18 MALE & 1/18 FEMALE (C57BL/6XAKR)F1 MICE COMPARED WITH 5/90 MALE & 1/82 FEMALE CONTROLS. IN ADDN, 6/18 (C57BL/6XAKR)F1 FEMALES DIED WITH MALIGNANT LYMPHOMAS, COMPARED TO 4/82 FEMALE CONTROLS. [REF-44, p.V5 96]

    A 5-GENERATION EXPT ... USED TO PROVIDE ANIMALS FOR CARCINOGENICITY STUDY. ONE TEST & 1 CONTROL GROUP OF BALB/C MICE WERE TAKEN FROM EACH OF 5 GENERATIONS & THEIR TUMOR INCIDENCE STUDIED. ... 683 RECEIVED DIET CONTAINING 3 PPM p,p-DDT & 406 A CONTROL DIET. LUNG CARCINOMAS WERE OBSERVED IN 16.9% OF TREATED ... & 1.2% OF CONTROLS. INCIDENCE OF LUNG ADENOMAS ... NOT REPORTED ... INCIDENCE OF LYMPHOMAS WAS 4.8% IN TREATED & 1.0% IN CONTROL ... OF LEUKEMIAS 12.4% & 2.6%, & OTHER TUMORS 5.8% & 1.0%, RESPECTIVELY. [REF-44, p.V5 96]

    MRC PORTON RATS (WISTAR-DERIVED) RECEIVED TECHNICAL GRADE DDT DIETARY CONCN OF 0, 125, 250, OR 500 PPM FOR LIFE. NO ADVERSE EFFECTS ON BODY GROWTH OR SURVIVAL RATE WERE OBSERVED. EXPOSURE DID RESULT IN STATISTICALLY SIGNIFICANT INCR IN INCIDENCE OF LIVER-CELL TUMORS IN FEMALES ONLY; ONE LIVER TUMOR OBSERVED IN CONTROLS. [REF-45]

    ... SIGNIFICANT INCR IN RINGTAIL, A CONSTRICTION OF TAIL FOLLOWED BY AMPUTATION, OCCURRED IN OFFSPRING OF ... /RATS/ WHOSE DIETS CONTAINED 200 PPM. ... 50 MG/KG IN RABBIT ON DAY 7, 8, & 9 OF GESTATION ... /PRODUCED/ PREMATURE DELIVERY, INCR FETAL RESORPTIONS & REDUCED INTRAUTERINE GROWTH BUT NO CONGENITAL DEFECTS WERE PRODUCED. ... REDUCTION IN BRAIN WT OF RABBIT FETUSES /FROM MOTHERS/ GIVEN 1 MG ORALLY ON DAYS 4 THROUGH 7 /OF GESTATION IS REPORTED/. [REF-46, p.169]

    Bioassay of technical-grade DDT ... for possible carcinogenicity ... was conducted using Osborne-Mendel rats and B6C3Fl mice. The compound was administered in the feed, at either two concentrations, to groups of 50 male and 50 female animals of each species. Twenty animals of each species and sex were placed on the test as controls. ... The time-weighted average high and low dietary concentrations of DDT were, respectively, 642 and 321 ppm for male rats, 44 and 22 ppm for male mice, and 175 and 87 ppm for female mice. ... After the 78 week dosing period, there was an additional observation period of up to 35 weeks for rats and 15 weeks for mice. There were significant positive associations between increased chemical concn and accelerated mortality in female mice dosed with DDT. ... There was, however, poor survival among control and dosed male mice. ... Under the conditions of the bioassay there was no evidence for the carcinogenicity of DDT in Osborne-Mendel rats or B6C3Fl mice. [REF-47]

    Bermuda petrels that fed on cephalopods containing DDT and DDE exhibited reduction in reproductive capacity. Dead chicks contained an average of 6.4 mg/kg DDT and metabolites. [REF-48]

    DDT caused an increase in dominant lethality in each spermatid and spermatocyte stage of Drosophila melanogaster and was correlated with an increase in chromosomal non-disjunction. /No dose specified/ [REF-49]

    BALB/C mice injected ip with 150 to 400 ppm body weight DDT /exhibited/ bone marrow cells with a significant increase in chromosomal fragments and sticky cells. [REF-50]

    DDT was not mutagenic in the rec assay with Bacillus subtilis. /No dose specified/ [REF-51]

    No inhibition of growth was seen in the Escherichia coli pol-A strain with 500 ug of DDT and the metabolites, DDD and DDE. [REF-52]

    Conflicting results were obtained for the induction of dominant lethal mutations in mice & rats. DDT induced chromosomal aberrations in bone-marrow cells of mice but not of rats, & chromosomal aberrations in spermatocytes of mice treated in vivo; it did not induce micronuclei in bone-marrow cells of treated mice. ... It did not induce mutation, DNA strand breaks or unscheduled DNA synthesis in cultured rodent cells; conflicting results were obtained for chromosomal aberrations in Chinese hamster cells. DDT inhibited intercellular communication in ... rodent cell systems. It did not induce sex-linked recessive lethal mutations in Drosophila, but conflicting results were obtained with regard to aneuploidy; it caused dominant lethal mutations. It did not induce mutation in fungi, either after direct exposure or in a host-mediated assay. DDT was not mutagenic to bacteria & did not induce breakage of plasmid DNA. [REF-40, p.S7 187]

    Fertile white Leghorn chicken eggs were exposed via intravitelline injections to dosages of 5, 10, or 20 mg 1,1-bis(p-chlorophenyl)-2,2,2-trichloroethane (DDT) in olive oil prior to incubation. Control embryos received only the olive oil vehicle. Eggs were placed in a forced-draft incubator for either 5 or 12 days. Histological examination of DDT-exposed 5-day embryos revealed no significant differences in the number of primordial germ cells aggregating in the gonadal area and in the localization of acid and alkaline phosphatase activity. Embryos exposed to DDT for 12 days revealed significant alterations in both ovaries and testes. The testes of DDT-exposed embryos consisted of mostly stroma with fewer seminiferous cords than controls while ovaries of exposed embryos contained larger numbers of distended medullary cords /and exhibited/ a difference in the distribution of these cords when compared to controls. There was an increased alkaline phosphatase activity in /ovarian/ stromal cells. ... Increased amounts of alkaline phosphatase activity found in the stroma at 12 days might be due to a DDT-induced stimulation of these cells to differentiate more rapidly. Acid phosphatase activity was found in the medullary cords of control 12-day ovaries, but was much reduced or absent in those of pesticide-exposed embryos. These results indicate that a single dosage of DDT administered to a chick embryo prior to incubation does not affect early stages of gonadal development but that effects on ... ovaries and testes /are present/ 12 days following exposure. [REF-53]

    DDT-treated 8-day rabbit conceptuses were smaller than controls and showed abnormal persistence of preimplantation proteins in the yolk sac fluid. These results suggest that exposure to DDT during the preimplantation stages of pregnancy may result in a cessation of growth and development before implantation or during later intrauterine development. Damage can be repaired but it may result in offspring that show intrauterine growth retardation without gross abnormalities. [REF-54]

    Twenty-four hours after a single oral dose of DDT (200 mg per kg body weight), gamma-glutamyl transpeptidase (Gamma-GTP) activity increased two-fold in liver plasma membranes, followed by a return to normal values 48 hr post-exposure. In addition, serum Gamma-GTP activity doubled following acute exposure to DDT, and remained elevated for 48 hr. Following 2 months continuous exposure to DDT, serum Gamma-GTP activity levels increased to double that of control values. [REF-55]

    In rat liver, DDT lowered serum phospholipid/cholesterol ratio, and increased liver weight, total lipids, and triglycerides. [REF-56]

    No increase in chromosomal aberrations were observed in ... rabbit lymphocyte cultures exposed to 1, 10, or 100 ug/ml DDT based on the analysis of 25 metaphases per culture. [REF-36]

    Signs of intoxication /among California & Japanese quails, Ring-necked pheasants, Sandhill cranes or Rock doves receiving lethal doses of 99%, 77.2%, or technical grade DDT/ were ataxia, wing-drop, jerkiness in gait, continuous whole-body tremors, falling & convulsions. Mortalities
    usually occurred from 1-2 days after single oral admin in gelatin capsules. [REF-57, p.27]

    DDT is highly toxic to fish. However, widespread bird kills have resulted from bioconcentration of DDT through food chains, ie, from fish or earthworms. A major environmental problem has resulted from the specific effects of DDE on eggshell formation in raptorial birds where accum has caused decreases in shell thickness of 10-15%, resulting in widespread breakage. [REF-9, p.13(81) 431]

    Hydropsyche larvae exposed to 1.0 ug/l/48 hr /exhibited/ significant modification of net construction. [REF-58, p.443]

    Trout exposed to ... DDT at 75 ppm in the diet for twenty months /exhibited hepatomas at 20 months/, with an incidence rate of 11/30 (37%), whereas the incidence in controls at twenty months was 0/400 (0%). [REF-59, p.19]

    16 COMPOUNDS (DDT ANALOGS) WERE ADMIN IP AT 100 MG/KG FOR 5 CONSECUTIVE DAYS TO MALE CF-1 MICE. DDT & ITS ANALOGS CHANGED THE LEVEL OF MULTIFUNCTIONAL OXIDASE ENZYMES (MFO) EPOXIDATION, SULFOXIDATION, CYTOCHROME P450, O-DEMETHYLATION, & RING HYDROXYLATION, BUT DID NOT ELEVATE N-DEMETHYLATION ACTIVITY. DDT & DDE WERE EQUALLY EFFECTIVE IN ELEVATING MULTIFUNCTIONAL OXIDASE ENZYMES. [REF-60]

    WHITE LEGHORN PULLETS WERE FED DIET CONTAINING 5, 25, OR 50 PPM p,p'-DDT, o,p'-DDT, OR p,p'-DDE IN EXPT 1 (28 WK); THE 5 & 25 PPM LEVELS WERE INCR TO 150 & 300 PPM, RESPECTIVELY, IN EXPT 2 (ADDITIONAL 12 WK). CONTROLS WERE FED NO PESTICIDES. EFFECTS ON BODY WT GAINS: EFFECT OF p,p'-DDT GREATER THAN o,p'DDT GREATER THAN p,p'-DDE. 5 & 25 PPM LEVELS OF DDE INCR BODY WT GAINS MORE THAN 50 PPM LEVEL. IN EXPT 2, THE 3 PESTICIDES SIGNIFICANTLY REDUCED EGG PRODN. NO SIGNIFICANT DIFFERENCES DUE TO PESTICIDES, AS COMPARED TO CONTROL, WERE OBSERVED IN MORTALITY, FERTILITY, HATCHABILITY, & PROGENY GROWTH. [REF-61]

    IN AN IN VITRO MOUSE EMBRYO CELL CULTURE SYSTEM THAT WAS MALIGNANTLY TRANSFORMABLE, DDT & DDE SHOWED INCR TRANSFORMATION FREQUENCY WITH HIGHER CONCN. TRANSFORMED CELLS WERE NOT TUMORIGENIC IN ANY INOCULATED MICE. [REF-62]

    Application of 1% of Power Pack DDT dust (20 kg/ha) gave 100% mortality of 1st and 2nd instar desert locust hoppers in 20 min, whereas 2% concn, resulted in 100% kill of 3rd and 4th instar hoppers in 30 min. Fifth instars and adults died in 45 and 180 minutes, respectively, with 3% dust. DDT wettable powders were also effective against the locust adult by contact action. [REF-63]

    Age & size apparently are the two most important factors influencing susceptibility. This is very much evident in fish, for which insecticide toxicity has been assessed by means of the concn changes in the ambient water (not the amount given per unit body weight, as with other animals). ... The water in Lake Michigan contains around 1 ppm of DDT, but even this low concn is toxic enough to affect the hatchery operation for coho salmon. Bigger fish are not affected by it. ... Laboratory examinations of DDT toxicity to various stages & sizes of coho salmon have confirmed that older fish and, within the same age group, bigger are more resistant to DDT (ie, median survival time is directly related to body weight). [REF-64, p.447]

    Phytotoxic to cucurbits, beans, young tomatoes, & some varieties of barley. [REF-29, p.A118/Aug 87]

    Toxic to fish & aquatic life. [REF-29, p.A118/Aug 87]

    CHRONIC FEEDING OF DDT TO MALE WEANLING RATS AT 0.05% IN DIET FOR 1, 3 & 5 WK REDUCED HEPATIC S-ADENOSYLMETHIONINE CONTENTS BY 50%. LIVER TUMOR PROMOTING ACTIVITIES OF DDT MAY OCCUR IN PART THROUGH A HEPATIC METHYL INSUFFICIENCY. [REF-65]

    ... In porcine granulosa cell in culture ... the pesticide o,p'-DDT and its isomer p,p'-DDT produced dramatic suppression of progesterone production apparently with equal potencies to estradiol. [REF-66]

    Levels of Evidence of Carcinogenicity: For p,p'-DDE: Male Rats: Negative, Female Rats: Negative; Male Mice: Positive; Female Mice: Positive. For DDT: Male Rats: Negative; Female Rats: Negative: Male Mice: Negative; Female Mice: Negative. For TDE: Male Rats: Equivocal; Female Rats: Negative; Male Mice: Negative; Female Mice: Negative. [QR] [REF-67]

7-4 EVIDENCE FOR CARCINOGENICITY:

    Evaluation: There is inadequate evidence in humans for the carcinogenicity of DDT. There is sufficient evidence in experimental animals for the carcinogenicity of DDT. Overall evaluation: DDT is possibly carcinogenic to humans (2B). [QR] [REF-68, p.53 234]

    CLASSIFICATION: B2; probable human carcinogen. BASIS FOR CLASSIFICATION: Observation of tumors (generally of the liver) in seven studies in various mouse strains and three studies in rats. DDT is structurally similar to other probable carcinogens, such as DDD and DDE. HUMAN CARCINOGENICITY DATA: Inadequate. ANIMAL CARCINOGENICITY DATA: Sufficient. [QR]  [REF-69]

7-5 NATIONAL TOXICOLOGY PROGRAM REPORTS:

    Bioassays of technical grade DDT, TDE, and p,p'-DDE for possible carcinogenicity were conducted using Osborne-Mendel rats and B6C3F1 mice. Each cmpd was admin in the feed, at either of two concn, to groups of 50 male and 50 female animals of each species. Twenty animals of each species and sex were placed on test as controls for the bioassay of each cmpd. The time weighted avg high and low dietary concn of DDT were, respectively, 642 and 321 ppm for male rats, 420 and 210 ppm for female rats, 44 and 22 ppm for male mice, and 175 and 87 ppm for female mice. The time weighted avg high and low dietary concn of TDE were, respectively, 3294 and 1647 ppm for male rats, 1700 and 850 ppm for female rats, and 822 and 411 ppm for male and female mice. The time weighted avg high and low dietary concn of DDE were, respectively, 839 and 437 ppm for male rats, 462 and 242 ppm for female rats, and 261 and 148 ppm for male and female mice. After the 78 wk dosing period there was an additional observation period of up to 35 wk for rats and 15 wk for mice. ... Under the conditions of these bioassays there was no evidence for the carcinogenicity of DDT in Osborne-Mendel rats or B6C3F1 mice, of TDE in female Osborne-Mendel rats or B6C3F1 mice of either sex, or p,p'-DDE in Osborne-Mendel rats, although p,p'-DDE was hepatotoxic in Osborne-Mendel rats. The findings suggest a possible carcinogenic effect of TDE in male Osborne-Mendel rats, based on the induction of combined follicular cell carcinomas and follicular cell adenomas of the thyroid. Because of the variation of these tumors in control male rats in this study, the evidence does not permit a more conclusive interpretation of these lesions. p,p'-DDE was carcinogenic in B6C3F1 mice, causing hepatocellular carcinomas in both sexes. Levels of Evidence of Carcinogenicity: For p,p'-DDE: Male Rats: Negative, Female Rats: Negative; Male Mice: Positive; Female Mice: Positive. For DDT: Male Rats: Negative; Female Rats: Negative: Male Mice: Negative; Female Mice: Negative. For TDE: Male Rats: Equivocal; Female Rats: Negative; Male Mice: Negative; Female Mice: Negative. [QR] [REF-67]

8***EMERGENCY TREATMENT***
8-1 MEDICAL SURVEILLANCE:

    Consider the points of attack /central nervous system, liver, kidneys, skin, peripheral nervous system/ in placement and periodic physical examinations. [REF-70, p.290]

    The most meaningful measurements for monitoring exposure to DDT are of DDT itself in serum or adipose tissue, or of bis(p-chlorophenyl)-acetic acid in urine. Each of these levels has been shown to be proportional to the extent of DDT exposure. A 10 mg daily dose of DDT results, after an equilibrium period of 6-12 months, in steady-state levels of 0.15 to 0.20 mg/l DDT in serum, 100 mg/kg DDT in biopsy fat, & 0.5 to 2.0 mg/l bis(p-chlorophenyl)-acetic acid in urine. Pre-exposure levels are necessary to determine the degree of environmental DDT accum in each individual. [REF-71, p.105]

    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-20, p.23]

9***METABOLISM AND PHARMACOLOGY ***

9-1 POPULATIONS AT SPECIAL RISK: 

    ... Individuals with /diseases/ of the nervous system, liver, or blood /should be protected from exposure to/ organochlorine pesticides. /Organochlorine pesticides/ [REF-12, p.1636]

9-2 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    IT IS READILY ABSORBED WHEN DISSOLVED IN OILS, FATS, OR LIPID SOLVENTS BUT IS POORLY ABSORBED AS DRY POWDER OR AQUEOUS SUSPENSION. ONCE ABSORBED, DDT CONCENTRATES IN ADIPOSE TISSUE. STORAGE ... IN FAT IS PROTECTIVE, BECAUSE IT DECR AMT OF CHEM AT ITS SITE OF TOXIC ACTION, THE BRAIN. ... AT CONSTANT RATE OF INTAKE, CONCN ... IN ADIPOSE TISSUE REACHES STEADY-STATE VALUE & REMAINS RELATIVELY CONSTANT. ... WHEN EXPOSURE CEASES, DDT IS ELIMINATED ... SLOWLY. ELIMINATION ... EST TO BE AT RATE OF APPROX 1% OF STORED DDT EXCRETED/DAY. [REF-72, p.1639]

    MOST DDT DUST IS OF SUCH LARGE PARTICLE SIZE THAT ANY THAT IS INHALED IS DEPOSITED IN UPPER RESP TRACT & EVENTUALLY ... SWALLOWED. ... DERMAL ABSORPTION IS VERY LIMITED. [REF-32, p.186]

    ... FECAL EXCRETION OF DDT METABOLITES ... IN RAT ... EXCEEDED URINARY EXCRETION IRRESPECTIVE OF ROUTE OF ADMIN. ... EXCRETION ... IN MILK ... REPORTED ... . [REF-32, p.190]

    ... PLACENTAL PASSAGE OF DDT IN DOGS HAS BEEN DEMONSTRATED & THESE FINDINGS HAVE BEEN CONFIRMED IN MICE BY WHOLE-ANIMAL AUTORADIOGRAPHY. IN FETUSES ... SHOWN TO BE LOCALIZED IN LIVER, ADIPOSE TISSUE & INTESTINE. [REF-73, p.632]

    ... PASSIVE DIFFUSION ACCOUNTS FOR PASSAGE OF DDT ACROSS CELL MEMBRANES OF INTESTINAL & MAMMARY TISSUE. [REF-74, p.463]

    Mean levels of DDT in human adipose tissue showed a downward trend from 7.95 ppm in 1971 to 5.89 ppm in 1973. [REF-75]

    ... Rabbit blastocysts contained significant amounts ... of DDT ... shortly following administration to the mother. [REF-42, p.353]

    ... All organochlorines are likely to be excreted in the milk of lactating women. /Solid organochlorine pesticides/ [REF-76, p.15]

    ... WHEN THE RELATION OF DDT & DDE TO ABORTION WAS EXPLORED, IT WAS FOUND THAT CONCENTRATION OF THESE COMPOUNDS WAS SLIGHTLY LESS IN BLOOD OF ... WOMEN WHO SPONTANEOUSLY ABORTED THAN IN COMPARABLE ONES WHO DID NOT, ALTHOUGH THE DIFFERENCE WAS NOT STATISTICALLY SIGNIFICANT. ON THE CONTRARY, THE AVG CONCN OF DDE IN BLOOD OF PREMATURE BABIES (THOSE WEIGHING LESS THAN 2500 G) WAS SIGNIFICANTLY GREATER THAN THAT OF INFANTS OF HIGHER BIRTH WT. [REF-77, p.364]

    Human adipose storage decreases in the order of DDE > p,p'-DDT > DDD. Serum and adipose concentrations of DDE rise slowly to DDT ingestion with the peak some months following termination of dosing. [REF-78, p.C-15]

    WHEN DISSOLVED IN OIL OR OTHER LIPID, THEY ARE ALL READILY ABSORBED BY THE SKIN AND ALIMENTARY CANAL. /CHLORINATED HYDROCARBON INSECTICIDES/ [REF-79, p.27]

    DDT & ... DDE HAVE HIGH FAT:WATER PARTITION COEFFICIENT & THEREFORE TEND TO ACCUMULATE IN ADIPOSE TISSUE. [REF-41, p.546]

    ... THERE IS A CLOSE CORRESPONDENCE BETWEEN LIPID CONTENT OF ORGANS & CONCN OF DDE, DDT, & DIELDRIN IN BLOOD, KIDNEY, LIVER, & ADIPOSE TISSUE. ... DOES NOT APPLY TO BRAIN, AN ORGAN THAT INCL ALMOST NO NEUTRAL FAT, ALTHOUGH ITS LIPID CONTENT IS RELATIVELY HIGH. [REF-77, p.361]

9-3 METABOLISM/METABOLITES:

    AFTER ABSORPTION IN MAMMALS, INCL MAN, DEGRADATION OF DDT PROCEEDS BY DEHYDROCHLORINATION TO UNSATURATED DDE & BY SUBSTITUTION OF HYDROGEN FOR ONE CHLORINE ATOM YIELDING DDD (TDE). DDD IS FURTHER METABOLIZED THROUGH SERIES OF INTERMEDIATES YIELDING BIS(P-CHLOROPHENYL)-ACETIC ACID. BIS(P-CHLOROPHENYL)-ACETIC ACID IS RELATIVELY WATER SOL & ... EXCRETED PRIMARILY WITH URINE. ... INGESTION ... BY 6 VOLUNTEERS GIVEN TECHNICAL DDT (5, 10, 20 MG/DAY) ... /DEMONSTRATED/ THAT WITHIN 24 HR ... URINARY BIS(P-CHLOROPHENYL)-ACETIC ACID EXCRETION INCR DETECTABLY. ... EXCRETION OF DDT AS BIS(P-CHLOROPHENYL)-ACETIC ACID APPEARED TO BE TOTALLY DEPENDENT ON PREFERENTIAL REDUCTIVE DECHLORINATION OF DDT TO DDD (RATHER THAN DDE) & THEN TO DDA. [REF-39, p.3690]

    METABOLIC FATE ... STUDIED IN HAMSTERS ... IN VIEW OF HAMSTER'S TOLERANCE TO ACUTE DOSES THAT WERE LETHAL TO MOUSE, & OF ITS INSENSITIVITY TO LONG-TERM DIETARY DOSAGES THAT INDUCE HEPATIC TUMORS IN MOUSE. ... COMPARATIVE STUDIES ... OF SUB-ACUTE DOSAGES OF P,P'-DDT IN SYRIAN GOLDEN HAMSTER & SWISS MOUSE ... REVEALED THAT BOTH SPECIES EXCRETED THE GLUCURONIDE OF P,P'- BIS(P-CHLOROPHENYL)-ACETIC ACID AS MAJOR URINARY METABOLITE, BUT THAT MOUSE ALONE EXCRETED p,p'-DDE IN URINE. FECES OF BOTH ... CONTAINED p,p-'DDD & p,p'-DDT. IN VIEW OF ABSENCE OF p,p'-DDE ... IN HAMSTER, & ITS ONLY MODEST ACCUM IN LIVER (COMPARED WITH THAT IN MOUSE LIVER), THIS METAB HAS BEEN INCRIMINATED AS ULTIMATE LIVER TUMORIGEN IN MOUSE. [REF-80, p.199]

    ... BIS(P-CHLOROPHENYL)-METHANE (DDM) & BIS(P-CHLOROPHENYL)-METHYLKETONE (DBP) IN CHICKEN EGGS & YOUNG CHICKS /HAVE BEEN IDENTIFIED AS METAB OF DDT RESULTING FROM BIS(P-CHLOROPHENYL)-ACETIC ACID/. NOT ONLY WAS DBP FOUND TO RESULT FROM ... BIS(P-CHLOROPHENYL)-ACETIC ACID WITH DDM AS INTERMEDIATE, BUT DBP WAS ONLY METAB OF DDE ADMIN DIRECTLY TO EGGS OF CHICKS. [REF-32, p.187]

    HOUSEFLY ... CONVERTED DDT TO DDE & UNIDENTIFIED WATER SOL PRODUCTS POSSIBLY CONJUGATED WITH CARBOHYDRATE. FLY HOMOGENATES, IN PRESENCE OF NADPH2, CONVERTED DDT TO KELTHANE. [REF-81, p.130]

    DDT DOES UNDERGO A RELATIVELY COMPLEX SERIES OF DEGRADATIVE CHANGES ... . THE DOMINANT REACTION IS DEHYDROCHLORINATION TO FORM DDE. DDT IS ALSO REDUCTIVELY CHLORINATED IN BIOLOGIC SYSTEMS TO FORM DDD. DDD IS LESS STABLE THAN DDT OR DDE. DDD IS DEHYDROCHLORINATED TO DDMU, OR 2,2-BIS-(P-CHLOROPHENYL)-1-CHLOROETHYLENE; REDUCED TO DDMS, OR 2,2-BIS- (P-CHLOROPHENYL)-1-CHLOROETHANE; DEHYDROCHLORINATED TO DDNU, OR 2,2-BIS-(P-CHLOROPHENYL)-ETHYLENE; REDUCED TO 1,1-BIS-(P-CHLOROPHENYL) ETHANE AND EVENTUALLY OXIDIZED TO DDA, OR BIS-(P-CHLOROPHENYL)-ACETIC ACID. [REF-82, p.575]

    ... METABOLIC PATHWAY FOR DDT IN BIRDS MAY DIFFER FROM THAT IN MAMMALS & PROBABLY INVOLVES DDMU ... GIVING RISE TO HIGHLY ACTIVE MICROSOMAL ENZYME INDUCER. [REF-73, p.621]

    DDD residuals in liver of pigeons, Bengalese finches & Japanese quail, which were dosed with pure p,p'-DDT, were always low immediately after death. Postmortem reductive chlorination occurred rapidly at 20 deg C & was apparently the result of anaerobic processes within the cell. Reductive chlorination occurred in brain & in embryos but not significantly in depot fat or in eggs without embryos. [REF-26, p.223]

    An active photosensitizer, that promoted DDT degradation, was obtained from a heat denatured algal (Anacystis nudilans (TX20)) preparation. This was identified as small molecular wt flavoproteins that appear to act as proton donors in the presence of flavin cofactors. The product of this reducing system was DDD. This was also observed with fresh water blue-green algae (Microcystis aeruginosa (Indiana 1036)). A low molecular wt flavoprotein, isolated from rat intestinal wall, also was capable of dechlorinating DDT to DDD. The flavoprotein apparently converted FAD to FADH which actually reacted with DDT to produce the DDD. [REF-26, p.224]

    When fed to Pennsylvania white-tail deer, p,p'-DDT was metabolized mainly to p,p'-DDD. Small amounts of p,p'-DDE also formed. [REF-26, p.216]

    After white male rats were orally admin (14)C-ring-labeled DDT, (14)CO2 as well as feces & urine were collected. The studies showed that a small amount of DDT underwent ring oxidation; that most radioactivity was excreted in the feces; & that the level of (14)C excreted as (14)CO2 was equal to the (14)C excreted in the urine. [REF-26, p.216]

    (14)C-p,p'-DDT in olive oil was admin to CF-1 mice & syrian golden hamsters by gavage. Urine was collected & analyzed by TLC & autoradiography. In both mouse & hamster, bis(p-chlorophenyl)-acetic acid & bis(p-chlorophenyl)-acetic acid conjugates were observed. In addn to a glucuronic acid conjugate, glycine, alanine, & serine conjugates were identified. Three other cmpd were not present in sufficient quantity for identification. Both animals excreted DDD, DBP, & DDOH, but larger amounts were observed in mouse urine. Noticeable because of its absence, no DDE was ever observed in the hamster urine in replicate experiments. Small but significant amounts of DDE were observed in mouse urine. [REF-26, p.217]

    Female rats were dosed orally with (14)C-ring-labeled p,p'-DDT during pregnancy or lactation. ... DDD & DDE increased in neonate liver as DDT decreased. ... Metabolism of DDT was more rapid in the adult liver than in the neonate liver. While DDA was observed, it was not present in all tissues. [REF-26, p.217]

    Gas chromatography & mass spectral analyses conducted with fat samples from the Baltic grey seal (Halichoerus grypus), ringed seal (Pusa hispida) & common seal (Phoca vitulina) indicated the presence of the o- & m-methyl sulfones of DDE. Other sulfones were also present. American mink (Mustela vison) were fed DDT & DDE at levels found in Baltic herring, the main food of the seal. Analysis of fat showed the presence of methyl sulfones of DDE & a pattern similar to that found in seals. [REF-26, p.217]

    In vitro studies with mid- & hind-gut contents of young hatchery-reared Atlantic salmon converted p,p'-DDT to p,p'-DDD. In other studies with Atlantic salmon parr, DDT was degraded to DDE & DDE. In trout p,p'-DDT was metabolized to DDE, DDD, & 1-chloro-2,2-bis(p-chlorophenyl)ethylene. 1-chloro-2,2-bis(p-chlorophenyl)ethylene was apparently the final degradation product of DDT in trout. However, the conversion rate of DDT to DDD to 1-chloro-2,2-bis(p-chlorophenyl)ethylene was 1/10 the rate of DDT conversion to DDE. Consequently, DDE accum most. [REF-26, p.217]

    ... Rainbow trout (Salmo gairdneri) were injected with (14)C-labeled p,p'-DDT & its metabolites /p,p'-DDE, -DDD, -DDMS, -2,2-bis(bis(p-chlorophenyl)ethylene, -1-chloro-2,2-bis(p-chlorophenyl)ethylene, -DDOH, -DBP, -DBH & P,P'- bis(p-chlorophenyl)-acetic acid/. Water & tissues were analyzed. ... p,p'-DDT /was metabolized to/ p,p'-DDE & p,p'-DDD; p,p'-DDE was not degraded; p,p'-DDD /was metabolized to/ p,p'-1-chloro-2,2-bis(p-chlorophenyl)ethylene; p,p'-DDMS /was metabolized to/ p,p'-2,2-bis(bis(p-chlorophenyl)ethylene; p,p'- 2,2-bis(bis(p-chlorophenyl)ethylene was not degraded; p,p'- 1-chloro-2,2-bis(p-chlorophenyl)ethylene was not degraded; p,p'-DDOH /was metabolized to/ p,p'-DBP; p,p'-DBP showed limited interconversion with DBH; p,p'-DBH showed limited interconversion with DBP; & p,p'- bis(p-chlorophenyl)-acetic acid /was metabolized to/ p,p'-DBP. [REF-26, p.217]

    Winter flounder converted DDT, injected by way of the caudal vein, to DDD, DDE & unidentified polar metabolites. In addn to these 2 metabolites, 2 dimensional chromatography demonstrated compounds behaving similarly to bis(p-chlorophenyl)-acetic acid & DBP. In winter flounder caught for background purposes, 1-chloro-2,2-bis(p-chlorophenyl)ethylene, the p,p'-isomers of DDT, DDD & DDE, & o,p'-DDD & o,p'-DDT were found. [REF-26, p.218]

    A study was undertaken to study the fate of DDT in a forest litter macro-arthropod food chain. Collembola were fed o,p'-DDT, p,p'-DDT or p,p'-DDE & then released into the field. Over a period of a few days, p,p'-DDT was degraded below 0.01 ppm & only p,p'-DDE was detected. The most rapid converters of p,p'-DDT among the arthropod cryptozoan predators were Thomisidae, Elateridae larvae, Carabidae, & Staphylinidae. Formation of o,p'-DDE started almost immediately after feeding on o,p'-DDT-fed Collembola. In this study, the conversion of o,p-DDT to p,p'-DDT & p,p'-DDE is reported. (Previous accounts of such conversion have been subsequently accounted for by the presence of small amounts of p,p'-DDT in the o,p'-DDT. This possibility was not addressed). p,p'-DDD was also observed as a metabolite of p,p'-DDT. When p,p'-DDE was used, no identifiable metabolites were found. In another study, when DDT was applied to a forest, the data indicated that the decay of DDT residues in northern Maine soils could approx the 35-yr half-life suggested by others. [REF-26, p.221]

    YIELDS 1,1-DICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE IN ACTINOMYCES. IN TUMOR; 2,2,2-TRICHLORO-1,1-BIS(P-CHLOROPHENYL)ETHANOL IN WEEVIL. /FROM TABLE/ [REF-83, p.T-20]

    YIELDS 1,1-DICHLORO-2,2-BIS(P-CHLOROPHENYL)ETHANE IN HEN; IN FLY; IN FLY & GRASS; IN WEEVIL. /FROM TABLE/ [REF-83, p.T-20]

    The enzymatic reduction of DDT to DDD was studied with rat hepatic microsomal fractions. The reaction required NADPH and was inhibited by dioxygen and CO, which shows that the reaction is catalyzed by cytochrome p450. ... When the reaction was studied in the presence of (2)H2O, no (2)H was incorporated into the DDD, which suggests that a one-electron reduction of DDT to the 1,1-dichloro-2,2-bis (p-chlorophenyl)ethyl radical followed by H atom abstraction accounts for the formation of DDD. The microsomal reduction of DDT was stimulated markedly by several thiols, incl glutathione. ... The mechanism of the stimulation is not understood, but thiols do not promote the formation of DDD by preventing the alkylation of microsomal lipids, and thereby stimulating the formation of a reduced alkane. [REF-84]

9-4 BIOLOGICAL HALF/LIFE:

    Highly lipophilic pesticides, such as DDT and leptophos, are /eliminated/ at extremely slow rates, with half life of about 300 minutes in the rat. [REF-41, p.337]

    Female rats were dosed orally with (14)C-ring-labeled p,p'-DDT during pregnancy or lactation. Clearance of DDT in milk decreased with a rate constant of -0.096 & half life of 7.2 days. DDD & DDE increased in neonate liver as DDT decreased. Avg half life was 10.6 hr in tissues & fetus. [REF-26, p.217]

    When technical DDT was added to rations of sheep (250 ppm p,p'-DDT), a plateau at 524 ppm p,p'-DDT, 75 ppm p,p'-DDD & 25 ppm p,p'-DDE in subcutaneous fat was reached in 8 weeks. The computed depletion half life was 90, 26, & 223 days, respectively. [REF-26, p.217]

    Atlantic salmon (Salmo salar) fry were injected im with tritiated p,p'-DDT. About 60% of the material remained after 8 weeks. DDT conversion to DDE exhibited a half life of 60 days. [REF-26, p.218]

    The uptake rate from food & the biological half-life of DDT for young-of-the-year menhaden was calculated at several DDT levels. At dose levels of 0.58, 9.0, & 93.0 ppb the corresponding half life in days was 428, 64, & 137, respectively. [REF-26, p.218]

    DDT IS ELIMINATED ... THROUGH FIRST-ORDER REDN TO DDD & CONVERSION TO MORE WATER-SOL BIS(P-CHLOROPHENYL)-ACETIC ACID, WITH BIOLOGIC HALF-LIFE OF ... 1 YR. DDE IS ELIMINATED MUCH MORE SLOWLY, WITH BIOLOGIC HALF-LIFE OF ... 8 YR. [REF-82, p.576]

    A comparison of DDT & methoxychlor accumulation & depletion in sheep at dosages of 250 ppm in the diet revealed that residues of latter are at least one hundredth those of DDT. The half-life of elimination of methoxychlor in sheep was calculated to be 10 days; /while the values for/ DDT, DDD, & DDE ... were 90, 26, & 223 days, /respectively/. [REF-74, p.463]

9-5 MECHANISM OF ACTION:

    EIGHT CHLORINATED HYDROCARBONS WERE TESTED FOR THEIR ABILITY TO COMPETE WITH (3)H-ESTRADIOL-17BETA FOR SPECIFIC BINDING PROTEINS IN UTERINE CYTOPLASM FROM IMMATURE RATS. o,p'-DDE (0.14 MMOL) COMPETED WITH (3)H-ESTRADIOL-17BETA FOR BINDING TO '8S RECEPTOR' IN UTERINE CYTOPLASM BUT p,p'-DDE & p,p'-DDT DID NOT COMPETE. o,p'-DDT & o,p'-DDE ACT AS ESTROGENS @ HIGH CONCN AS MEASURED BY THEIR ABILITY TO COMPETE WITH ESTRADIOL-17BETA FOR BINDING TO UTERINE CYTOPLASMIC RECEPTOR IN THE TRANSFER & BINDING OF ESTRADIOL IN NUCLEI OF UTERINE CELLS. [REF-85]

    MECHANISM OF ... ACTION ON CNS IS NOT COMPLETELY KNOWN. CMPD IS CAPABLE OF ALTERING TRANSPORT OF SODIUM & POTASSIUM IONS ACROSS AXONAL MEMBRANES, RESULTING IN INCR NEGATIVE AFTERPOTENTIAL, PROLONGED ACTION POTENTIALS, REPETITIVE FIRING AFTER SINGLE STIMULUS, & SPONTANEOUS TRAINS OF ACTION POTENTIALS. SPECIFICALLY, DDT SEEMS TO INHIBIT INACTIVATION OF SODIUM CHANNELS & THE ACTIVATION OF POTASSIUM CONDUCTANCE. [REF-72, p.1639]

    DDT, AT CONCN KNOWN TO INHIBIT CELL-CELL COMMUNICATION, INCR CELLULAR (45)CALCIUM UPTAKE & INHIBITED ITS EFFLUX IN CHINESE HAMSTER V-79 FIBROBLAST CELL LINE. IT INHIBITED CA, MG-ACTIVATED ATPASE OF PLASMA MEMBRANE. HYPOTHESIS WAS PROPOSED THAT INCREASE IN INTRACELLULAR CONCN OF CALCIUM RESULTS IN CLOSURE OF CENTRAL OPENING OF THE GAP JUNCTION CAUSING CESSATION OF GAP JUNCTION-MEDIATED INTERCELLULAR COMMUNICATION. [REF-86]

    ... Metabolites of DDT ... have been reported to bind to the cytoplasmic receptor for estrogen. Thus, interactions between apparently non-hormonal xenobiotics and cellular receptors for endogenous hormones may result in an inadvertant hormonal response (agonist) or depress normal hormonal balance (antagonist); in either case, reproductive abnormalities could result. [REF-41, p.461]

    DDT has a highly specific insecticidal action affecting peripheral sensory organs of insects to produce violent trains of afferent impulses that cause hyperactivity & convulsions. The paralysis & death that ensues are thought to occur from metabolic exhaustion or form elaboration of a naturally occuring neurotoxin. The insecticidal action of DDT is facilitated by the ease of absorption through the insect cuticle. ... The primary biochemical lesion in the nerve axon seems to result from the peculiar stereochemistry of the molecule which is absorbed into a critical interface of the lipoprotein, eg, the sodium gate; or from specific inhibition of ATPase. The sterochemical configuration of the molecule is the determinative factor ... . [REF-9, p.13(81) 430]

    RELATIVELY LOW DOSES ... INDUCE MIXED-FUNCTION OXIDASE SYSTEM OF HEPATIC ENDOPLASMIC RETICULUM. ... IT IS PROBABLY ... RESPONSIBLE FOR INCR FREQUENCY OF BREAKAGE OF EGGS & STATUS OF BREEDING POPULATION IN PEREGRINE FALCON, SPARROW HAWK & GOLDEN EAGLE. INDUCTION OF CYTOCHROME p450 ... SEEMS TO INCR METAB OF ESTROGENS IN BIRDS. THIS CREATES ENDOCRINE IMBALANCE THAT PROBABLY AFFECTS CALCIUM METABOLISM, EGG LAYING, & NESTING IN SUCH WAY THAT TOTAL REPRODUCTIVE SUCCESS & SURVIVAL OF YOUNG MAY BE REDUCED. ... DDT ALSO EXERTS AN ESTROGEINC EFFECT & INHIBITS A CA(2+) ATPASE THAT IS NECESSARY FOR THE CALCIFICATION OF EGG SHELLS. [REF-41, p.1639]

    CHRONIC FEEDING OF DDT TO MALE WEANLING RATS AT 0.05% IN DIET FOR 1, 3 & 5 WK REDUCED HEPATIC S-ADENOSYLMETHIONINE CONTENTS BY 50%. LIVER TUMOR PROMOTING ACTIVITIES OF DDT MAY OCCUR IN PART THROUGH A HEPATIC METHYL INSUFFICIENCY. [REF-65]

9-6 INTERACTIONS:

    ... IN RAT, COMBINED ADMIN OF DDT & ALDRIN LEADS TO INCR EXCRETION OF DIELDRIN. IN BEAGLES, REPEATED ADMIN OF DDT PLUS ALDRIN RESULTED IN MARKEDLY AUGMENTED RETENTION OF DDT IN BLOOD & BODY FAT. PRETREATMENT OF RATS & SHEEP WITH DDT HAS BEEN SHOWN TO POTENTIATE HEPATOTOXICITY OF CARBON TETRACHLORIDE. [REF-39, p.3699]

    DDT, INDUCER OF CYTOCHROME P450-DEPENDENT MONOOXYGENASES, PROTECTS MICE AGAINST ACUTE TOXIC EFFECTS OF PARATHION. [REF-73, p.477]

    SOLVENTS SUCH AS KEROSENE INCR TOXICITY. [REF-8, p.410]

    DDT enhanced the hepatocarcinogenicity of 2-acetylaminofluorene (2-AAF). Male Sprague-Dawley rats were fed 200 ppm 2-AAF for 18 days, control diet for 7 days, and then 500 ppm DDT for 389 days. No tumors were observed in control or DDT treated rats. 28% of rats fed 2-AAF had tumors and rats post-treated with DDT had a 75% incidence of liver tumors. [REF-87]

    ... DDT ... was found to induce microsomal enzymes and thus reduce the carcinogenicity of azo dyes and similar carcinogens. ... A major element for the reduced carcinogenicity is the increased detoxification through conjugation reactions with formations of glucuronides, sulfates, or glutathione conjugates. ... If DDT administration is not at the same time as a carcinogen, but subsequently, the ... decrease /in/ carcinogenic effect /disappears/. ... The mechanism ... may depend on an increased duplication of transformed cells. [REF-41, p.145]

    ... The toxicity of chloroform can be enhanced by the addition of a microsomal stimulator such as DDT to the diet. [REF-42, p.76]

    AS LITTLE AS 10 UG OF DDT (DDT & DDE) PER G OF FAT IS ASSOC WITH ENHANCED METABOLISM OF PENTOBARBITAL IN THE RAT. TWO DAYS AFTER THE IP ADMIN OF DDT, THE DURATION OF SLEEP PRODUCED BY A DOSE OF PENTOBARBITAL WAS DECREASED BY 25% WITH 1 MG OF DDT/KG & BY 50% WITH 2 MG OF DDT/KG, & THE CORRESPONDING CONCENTRATIONS OF DDT IN THE FAT WERE 9.4 & 15.5 UG/G. SINCE MANY PEOPLE HAVE THESE CONCN OF DDT ... IN THEIR FAT, IT IS POSSIBLE THAT SUCH PERSONS MAY HAVE ELEVATED LEVELS OF MICROSOMAL ENZYMES THAT OXIDIZE DRUGS. ... OBSERVATIONS SUGGEST THAT INDIVIDUALS OCCUPATIONALLY EXPOSED TO HIGH LEVELS OF DDT & LINDANE METABOLIZE SOME DRUGS MORE RAPIDLY THAN THE GENERAL POPULATION ... . [REF-88, p.257]

    DDE, a metabolite of DDT, did not deplete glutathione (GSH) levels in the quail but did cause some reduction in the rat. Phenobarbitone pretreatment had no effect on GSH depletion by DDE in vitro in quail hepatocytes but enhanced GSH depletion in rat hepatocytes. [REF-89]

    Oral admin of DDT enhanced the incidence of liver neoplasms induced in mice by oral admin of N-nitrosodiethylamine, & the incidences of liver preneoplastic lesions induced in rats by oral admin of 3'-methyl-4-(dimethylamino)-azobenzene & of liver tumors induced in rats by oral admin of N-nitrosodiethylamine. Feeding of DDT to rats also accelerated the development of mammary-gland tumors induced by 2-acetamidophenanthrene. [REF-40, p.S7 187]

    RELATIVELY LOW DOSES OF DDT INDUCE MIXED-FUNCTION OXIDASE SYSTEM OF HEPATIC ENDOPLASMIC RETICULUM. THIS HAS BEEN DEMONSTRATED IN EXTERMINATORS & IN WORKERS IN DDT FACTORY. THE RESULT IS ALTERED METABOLISM OF DRUGS, XENOBIOTICS & STEROID HORMONES. [REF-72, p.1639]

    Pretreatment of rats with hydantoin (75 mg/kg, orally), trihexyphenidyl (10 mg/kg, sc), or piperonyl butoxide (500 mg/kg, orally) had no effect on the whole blood or brain tissue levels of orally admin DDT or its metabolites DDD and DDE. [REF-90]

10***PHARMACOLOGY ***
10-1 THERAPEUTIC USES:

    MEDICATION (VET): HAS BEEN USED ON ANIMALS ... FOR SPOT TREATMENT OF SCREWWORM INFESTED WOUNDS (25%). [QR] [REF-91, p.152]

    ... HIGHLY EFFECTIVE IN TREATMENT OF PEDICULOSIS. HEAD LICE, BODY LICE, & CRAB LICE ARE SUSCEPTIBLE. /SRP: FORMER USE/ [REF-35, p.1014]

    About 15 ml is rubbed into the hair & roots of the hair & the head must not be washed during the next 24 hr. The application does not kill parasites immediately; some may persist for a few days. /Dicophane Application/ [REF-33, p.836]

    USE FOR CONTROL OF MALARIA, TYPHUS, & OTHER INSECT-TRANSMITTED DISEASES /SRP: FORMER USE IN USA/ [REF-82, p.568]

10-2 DRUG WARNING:

    Food and Environmental Agents: Effect on Breast-Feeding: DDT: None. /from Table 7/ [QR] [REF-92]

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

11-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    DDT (1,1'-bis(p-chlorophenyl)-2,2,2-trichloroethane) has been banned from general use in the US since 1972 but may still be in use elsewhere as a pesticide against mosquitos for the prevention of malaria, yellow fever, and control of tsetse flies. It has also been used as an insecticide on crops, including tobacco and cotton. If released to the terrestrial compartment, it will adsorb very strongly to soil and be subject to evaporation and photodegradation at the surface of soils. It will not leach appreciably to groundwater or hydrolyze but may be subject to biodegradation in flooded soils or under anaerobic conditions. If released to water it will adsorb very strongly to sediments and be subject to evaporation and photooxidation near the surface. It will not hydrolyze and will not significantly biodegrade in most waters. Biodegradation may be significant in sediments. If released to the air it will be subject to direct photodegradation and reaction with photochemically produced hydroxyl radicals. Wet and dry deposition will be major removal mechanisms from the atmospheric compartment. General population exposure will occur mainly through ingestion of contaminated food, especially contaminated fish and human milk. (SRC) 

11-2 ECOTOXICITY VALUES:

  . LC50 COLINUS VIRGINIANUS (BOBWHITE QUAIL) ORAL 611 PPM, 5-DAY DIET AD LIBITUM, 2 WEEK OLD (95% CONFIDENCE LIMIT 514-724 PPM) [REF-93, p.29]

  . LC50 COTURNIX JAPONICA (JAPANESE QUAIL) ORAL 568 PPM, 5-DAY DIET AD LIBITUM, 2 WEEK OLD (95% CONFIDENCE LIMIT 470-687 PPM) [REF-93, p.29]

  . LC50 Coturnix japonica (Japanese quail) oral 416 ppm, 5-day diet ad libitum, 14 days old (95% confidence limit 341-509 ppm) /Technical grade, 100 AI/ [REF-94, p.52]

  . LC50 PHASIANUS COLCHICUS (PHEASANT) ORAL 311 PPM, 5-DAY DIET AD LIBITUM, 2 WEEK OLD (95% CONFIDENCE LIMIT 256-374 PPM) [REF-93, p.29]

  . LC50 ANAS PLATYRHYNCHOS (MALLARD DUCK) ORAL 1869 PPM, 5-DAY DIET AD LIBITUM, 2 WEEK OLD (95% CONFIDENCE LIMIT 1500-2372 PPM) [REF-93, p.29]

  . LC50 ASELLUS BREVICAUDUS (SOWBUGS) 4.0 UG/L/96 HR, MATURE, AT 21 DEG C (95% CONFIDENCE LIMIT 1.2-6.5 UG/L) /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 GAMMARUS LACUSTRIS (SCUDS) 1.0 UG/L/96 HR, MATURE, AT 21 DEG C (95% CONFIDENCE LIMIT 0.7-1.5 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 PALAEMONETES KADIAKENSIS (GLASS SHRIMP) 2.3 UG/L/96 HR, MATURE, AT 21 DEG C (95% CONFIDENCE LIMIT 1.3-4.9 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 PTERONARCYS CALIFORNICA (STONEFLIES) 7.0 UG/L/96 HR, SECOND YEAR CLASS, AT 15 DEG C (95% CONFIDENCE LIMIT 4.9-9.9 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 ISOPERLA SP (STONEFLIES) 1.2 UG/L/96 HR, JUVENILE, AT 15 DEG C (95% CONFIDENCE LIMIT 0.3-4.9 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 PENTANEURA SP (MIDGES) 1.5 UG/L/96 HR, JUVENILE, AT 21 DEG C, STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 CHAOBORUS SP (PHANTOM MIDGES) 7.4 UG/L/96 HR, JUVENILE, AT 15 DEG C, STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 ONCORHYNCHUS KISUTCH (COHO SALMON) 4.0 UG/L/96 HR, WT 1.0 G, AT 13 DEG C (95% CONFIDENCE LIMIT 3.0-6.0 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 SLAMO GAIRDNERI (RAINBOW TROUT) 8.7 UG/L/96 HR, WT 1.0 G, AT 13 DEG C (95% CONFIDENCE LIMIT 6.8-11.4 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 ESOX LUCIUS (NORTHERN PIKE) 2.7 UG/L/96 HR, WT 0.7 G, AT 18 DEG C, STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 PIMEPHALES PROMELAS (FATHEAD MINNOW) 12.2 UG/L/96 HR, WT 1.2 G, AT 18 DEG C (95% CONFIDENCE LIMIT 10.0-15.4 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 ICTALURUS MELAS (BLACK BULLHEAD) 4.8 UG/L/96 HR, WT 1.2 G, AT 18 DEG C (95% CONFIDENCE LIMIT 3.4-6.8 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 ICTALURUS PUNCTATUS (CHANNEL CATFISH) 21.5 UG/L/96 HR, WT 1.5 G, AT 18 DEG C (95% CONFIDENCE LIMIT 17.7-26.1 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 8.6 UG/L/96 HR, WT 1.5 G, AT 18 DEG C (95% CONFIDENCE LIMIT 6.2-12.0 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 MICROPTERUS SALMOIDES (LARGEMOUTH BASS) 1.5 UG/L/96 HR, WT 0.8 G, AT 18 DEG C (95% CONFIDENCE LIMIT 0.9-2.4 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 PERCA FLAVESCENS (YELLOW PERCH) 9.0 UG/L/96 HR, WT 1.4 G, AT 18 DEG C (95% CONFIDENCE LIMIT 7.0-11.0 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 STIZOSTEDION VITREUM VITREUM (WALLEYE) 2.9 UG/L/96 HR, WT 1.4 G, AT 18 DEG C (95% CONFIDENCE LIMIT 2.4-3.5 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LC50 ORCONECTES NAIS (CRAYFISH) 0.18 UG/L/96 HR, JUVENILE, AT 21 DEG C IN WELL WATER (95% CONFIDENCE LIMIT 0.12-0.30 UG/L), STATIC BIOASSAY /TECHNICAL MATERIAL, 99%/ [REF-95, p.25]

  . LD50 Phasianus colchicus (ring-necked pheasants) females 3-4 months old oral 1334 mg/kg (95% confidence limit 894-1990 mg/kg) /Purity >99% (set point, 105.5 deg C)/ [REF-57, p.27]

  . LD50 Grus canadensis (sandhill crane) male and female adult oral >1200 mg/kg /Purity >99% (set point, 105.5 deg C)/ [REF-57, p.27]

  . LD50 Rana catesbeiana (bullfrog) female oral >2000 mg/kg /Purity 77.2%/ [REF-57, p.27]

  . LD50 Anas platyrhynchos (mallard duck) female 3 months old oral >2240 mg/kg /Purity 77.2%/ [REF-57, p.27]

  . LD50 Coturnix japonica (Japanese quail) male 2 months old oral 841 mg/kg (95% confidence limit 607-1170 mg/kg) /Purity 77.2%/ [REF-57, p.27]

  . LD50 Columba livia (rock dove, domestic pigeon) male and female oral >4000 mg/kg /Purity 77.2%/ [REF-57, p.27]

  . LD50 Callipepla californica (California quail) male 6 months old oral 595 mg/kg (95% confidence limit 430-825 mg/kg) /Technical grade/ [REF-57, p.27]

  . LC50 Pteronarcella badia (stoneflies) 1.9 ug/l/96 hr /Conditions of bioassay not specified/ [REF-58, p.443]

  . LC50 Chironomus riparius, fourth instar larvae 4.7 ug/l/24 hr /Conditions of bioassay not specified/ [REF-96, p.443]

  . LC50 Asellus brevicaudus (sowbug) 4.7 ug/l/48 hr /From table/ /Conditions of bioassay not specified/ [REF-97, p.B-45]

  . LC50 Gammarus fasciatus (scud) 3.6 ug/l/48 hr /From table/ /Conditions of bioassay not specified/ [REF-97, p.B-45]

  . LC50 Ischnura verticalis (damselfly) 22.5 ug/l/48 hr /From table/ /Conditions of bioassay not specified/ [REF-97, p.B-45]

  . LC50 Acroneuria pacifica (stonefly) (naiad) 72 ug/l/30 days /From table/ /Conditions of bioassay not specified/ [REF-98, p.B-45]

  . LC50 Pteronarcys californica (stonefly) (naiad) 265 ug/l/30 days /From table/ /Conditions of bioassay not specified/ [REF-98, p.B-45]

  . LC50 Notemigonus crysoleucas (golden shiner) 29.9 ug/l/36 hr /From table/ /Conditions of bioassay not specified/ [REF-99, p.B-48]

  . LC50 Lepomis cyanellus (green sunfish) 23.5 ug/l/36 hr /From table/ /Conditions of bioassay not specified/ [REF-99, p.B-48]

  . LC50 Lepomis macrochirus (bluegill) 28.7 ug/l/36 hr /From table/ /Conditions of bioassay not specified/ [REF-99, p.B-48]

  . LC50 Bufo woodhousei fowleri (toad) 560,000 ug/l/36 hr /From table/ /Conditions of bioassay not specified/ [REF-100, p.B-48]

  . LC50 Ictalurus punctatus (Channel catfish) fingerling > 2000 ug/l/96 hr /From table, 50% DDT dust/ /Conditions of bioassay not specified/ [REF-101, p.B-48]

  . LC50 Bufo woodhousei fowleri (toad) tadpole 4-5 wk old 1000 ug/l/96 hr; tadpole 6 wk old 100 ug/l/96 hr; tadpole 7 wk old 30 ug/l/96 hr /From table/ /Conditions of bioassay not specified/ [REF-102, p.B-49]

  . LC50 Pseudacris triseriata (frog) tadpole 400 ug/l/96 hr /From table/ /Conditions of bioassay not specified/ [REF-102, p.B-49]

  . LC50 Leiostomus xanthurus (spot) 1.8 ug/l/2 days /From table/ /Conditions of bioassay not specified/ [REF-78, p.B-51]

  . LC50 Mugil cephalus (striped mullet) 0.4 ug/l/2 days /From table/ /Conditions of bioassay not specified/ [REF-78, p.B-51]

  . DDT is acutely toxic to freshwater fish at concentrations as low as 0.8 ug/l and to invertebrates at 0.18 ug/l. [REF-103, p.60-4]

11-3 ENVIRONMENTAL FATE:

  . Atmospheric Fate: Under simulated atmospheric conditions, both DDT and DDE decompose to form carbon dioxide and hydrochloric acid. [REF-6, p.23]

  . ATMOSPHERIC FATE: If released to air, DDT will be subject to direct photooxidation and reaction with photochemically produced hydroxyl radicals (estimated half-life of approximately 2 days for the latter). The presence of DDT in samples far away from places where DDT is used suggests that photodegradation may be slow. Both wet and dry deposition are significant mechanisms of removal from the air(1,SRC). [REF-104, p.98]

  . TERRESTRIAL FATE: If DDT is released to soil it will adsorb very strongly to the soil and should not appreciably leach to groundwater. However, it has been detected in some groundwater samples the source of which is unknown. It will be subject to evaporation from soil surfaces with a half-life of 100 days reported(1). It will be subject to photooxidation on soil surfaces but will not hydrolyze. It may significantly biodegrade in flooded soils or under anaerobic conditions provided high populations of the required microorganisms are present. Reports of half-lives for biodegradation in soil range from 2 years to > 15 years(2,3). [REF-105]

  . AQUATIC FATE: There is ample evidence to demonstrate that DDT is very persistent in the environment. The dominant fate processes in aquatic environments are volatilization & sorption to biota & sediments, with the importance of sorption being determined by the amount of suspended particulate available in the water body. The ultimate transformation of DDT in the aquatic envrionment is probably by biotransformation, although one study indicates that indirect photolysis may also be a significant loss process for DDT in a natural water, with photolysis half-life on the order of a week. Photolysis of DDT in the gas phase has also been reported, but since DDT has been widely found throughout the biosphere, atmospheric transformations appear to be slow. There is also abundant evidence to demonstrate that bioaccumulation of DDT is a significant process in the environment. [REF-106, p.25-1]

  . AQUATIC FATE: If DDT is released to water it will adsorb very strongly to sediments, significantly bioconcentrate in fish and will be subject to considerable evaporation with estimated half-lives for evaporation of several hours to almost 50 hours from certain waters. It may be subject to considerable indirect photodegradation near the surface of certain waters, but will not appreciably hydrolyze. It may be subject to biodegradation in waters and sediments where high populations of the required microorganisms are present, but generally biodegradation in water is poor. [REF-107]

  . AQUATIC FATE: Direct photolysis of DDT in aqueous solution is very slow, with a half-life of probably greater than 150 years. Natural substances in some aquatic environments may cause indirect photolysis processes to be important for DDT transformation, with half-lives on the order of a few days or possibly ... hours for DDT loss. Half-lives for indirect photolysis of DDT are difficult to predict for general environmental assessments because of lack of information on the variability of natural waters to produce such indirect reactions through photosensitized, photo-initiated free radical, or other reactions. [REF-106, p.25-4]

11-4 BIODEGRADATION:

  . DDT is biodegraded by a number of isolated microorganisms from water, sediments and soils(1,2). Biodegradation under environmental conditions has been shown to be quite variable, however, with a number of factors playing a role, especially the presence of anaerobic conditions and high populations of the required microorganisms(1,2). In certain flooded soils, DDT is readily degraded with complete degradation in one soil in approximately 31 days(3). Significant degradation has been demonstrated in soils under anaerobic conditions, while little or no degradation was observed under aerobic conditions(1,2,4). Various amendments to soils such as energy and carbon sources, were shown to increase degradation under anaerobic but not aerobic conditions(1,4,5). Reported half-lives for DDT in soils range from 2 years to > 15 years(6,7,8,9). No change in DDT concentration was found in raw river water over a period of 8 weeks(10). DDT incubated in 6 lake water samples was significantly converted to DDD (1,1'-bis(p-chlorophenyl)-2,2-dichloroethane), with greater conversion in samples with large amounts of plankton - up to 95% conversion in one sample(1). 6 Marine water samples showed poor metabolic activity with respect to DDT degradation(11). DDT degradation of up to 67% in sediments in up to 24 weeks has been reported(12). DDT was readily degraded in anaerobic but not aerobic sludge(13), and a half-life of 7 hours has been reported for anaerobic degradation in activated sewage sludge(1). DDT is apparently cometabolized by microorganisms and is not used as a sole carbon source(1). Products of biodegradation include DDD and DDE (1,1'-bis(p-chlorophenyl)-2,2-dichloroethylene); occasionally DBP (4,4'-dichlorobenzophenone) is formed appreciably(1,2). [REF-108]

  . The biotransformation of DDT, & of its derivatives DDE & DDD, has been extensively studied in a number of biological systems ... No data are avail ... to reliably assess the rate of DDT transformation in aquatic environments. ... Vast literature as well as the widespread environmental occurrence of DDT clearly indicates that DDT is not readily metabolized in aquatic environments. ... Biotransformation of DDT occurs more readily under anaerobic conditions than in aerobic systems; transformation of DDT to DDE is favored in aerobic systems, whereas DDD is the major metabolite in anaerobic environments. In some aerobic expt, both DDE & DDD have been found as metabolites. [REF-106, p.25-13]

  . It is difficult to state whether DDE or DDD is the primary DDT metabolite in the environment since the products formed are obviously in part determined by the environment where metabolism or chemical transformation occurs; the issue is also complicated because DDD undergoes further metabolism in the environment more rapidly than DDT itself or DDE. Some ... /reports of DDT studies/ note that the ultimate transformation of DDT to DDCO by way of DDD requires cycling through anaerobic & aerobic systems, so that metabolism & transport by way of sorption/desorption will be required for total DDT degradation. For DDT in aquatic systems ... sorption of DDT to suspended particulates & subsequent deposition into anaerobic sediment systems appears to be the dominant process. [REF-106, p.25-14]

  . ... DDT metabolism in microbial systems /has been thoroughly reviewed/. The review covers DDT metabolism in undefined microbial populations in soils, sewage, water, & digestive systems; transformations in defined microbial populations of bacteria, fungi, & algae & mixed microbial populations were also reviewed. ... /It was/ concluded that the major route of DDT metabolism is through DDD, which can be subsequently degraded to DDCO or bis(p-chlorophenyl) methane. ... DDE is very stable to further metabolism; there is no evidence to indicate that DDE is reduced to DDD. [REF-106, p.25-14]

  . Anaerobically ... /DDT/ may form 4,4'-dichlorodiphenylacetonitrile (DDCN). However, most DDT that enters the environment is sequestered as DDE ... . [REF-9, p.13(81) 431]

  . Forty-seven of 110 bacteria isolated from seawater & marine sediment converted up to 10% of supplied DDT into water-soluble products. When Mucor alternans was incubated with DDT, 3 compounds distinct from known DDT metabolites were produced. None were identified. [REF-26, p.221]

  . A study was undertaken to study the fate of DDT in a forest litter macro-arthropod food chain. Collembola were fed o,p'-DDT, p,p'-DDT or p,p'-DDE & then released into the field. Over a period of a few days, p,p'-DDT was degraded below 0.01 ppm & only p,p'-DDE was detected. The most rapid converters of p,p'-DDT among the arthropod cryptozoan predators were Thomisidae, Elateridae larvae, Carabidae, & Staphylinidae. Formation of o,p'-DDE started almost immediately after feeding on o,p'-DDT-fed Collembola. In this study, the conversion of o,p-DDT to p,p'-DDT & p,p'-DDE is reported. (Previous accounts of such conversion have been subsequently accounted for by the presence of small amounts of p,p'-DDT in the o,p'-DDT. This possibility was not addressed). p,p'-DDD was also observed as a metabolite of p,p'-DDT. When p,p'-DDE was used, no identifiable metabolites were found. In another study, when DDT was applied to a forest, the data indicated that the decay of DDT residues in northern Maine soils could approx the 35-yr half-life suggested by others. [REF-26, p.221]

11-5 ABIOTIC DEGRADATION:

  . DDT is not susceptible to significant hydrolysis with a reported estimated half-life for hydrolysis of 12 years at 27 deg C and pH 3-5(1). DDT was recovered unchanged after 8 weeks in raw river water (pH 7-8) stored in glass jars under sunlight and fluorescent light indicating strong resistence to hydrolysis and photolysis(2). A predicted half-life for direct photolysis of DDT in aqueous solution of > 150 years has been reported(2). The presence of natural substances in some environments may cause indirect photolysis half-lives of a few days to hours(2). Exposure of DDT to sunlight for 7 days resulted in 0% change in concentration in distilled water and 50% loss in San Francisco Bay water(1). Irradiation of oven-dried soil treated with DDT with light at 300-400 nm wavelength at 30 deg C led to 22-38% degradation of DDT in 6 days(3). Irradiation of solid DDT at wavelengths >290 nm resulted in 5% degradation in 7 days(4). Photolysis of DDT in the gas phase with light at wavelengths >290 nm led to 32% degradation after 4 days(1). A half-life of 1.76 days is predicted for reaction of DDT with photochemically produced hydroxyl radicals in the atmosphere(5). Major products of photolysis are DDE (2,2'-bis(p-chlorophenyl)-1,1-dichloroethylene) and DDD (2,2'-bis(p-chlorophenyl)-1,1-dichloroethane)(1,3). The presence of DDT in the atmosphere long distances from the areas of use suggests that photolysis in the atmosphere is slow(1,SRC). [REF-109]

  . Photo-oxidation by UV light in aqueous medium at 90-95 deg C: time for the formation of CO2 (% of theoretical): 25%: 25.9 hr; 50%: 66.5 hr; 75%: 120.0 hr. [REF-58, p.438]

  . WHEN DDT & DDE IN PYREX TUBES WERE EXPOSED TO UV-IRRADIATION (LAMBDA GREATER THAN 290 NM) AS SOLIDS IN AN OXYGEN STREAM, MINERALIZATION PRODUCTS (CARBON DIOXIDE & HYDROGEN CHLORIDE) WERE OBSERVED IN SMALL AMT AFTER 7 DAYS. DDE YIELDED DICHLOROBENZOPHENONE & TRICHLOROBENZOPHENONE. [REF-110, p.104]

  . GROUND STATE REACTIONS MAY ACCOUNT FOR DDT DEGRADATION PRODUCTS IN NATURAL SAMPLES, BUT SOME (INCL DDE) OCCUR UNDER PHOTOCHEMICAL REACTION CONDITIONS IN LAB. SOME OF THESE WERE ALSO FOUND @ LOW LEVELS IN TOBACCO, INDICATING THE SIGNIFICANCE OF DDT & DDE ENVIRONMENTAL PHOTOTRANSFORMATION. [REF-111]

  . Several studies have provided information on the direct photolysis of DDT at wavelengths less than 290 nm. A reaction quantum yield of 0.16 was measured for photolysis of DDT at 254 nm in hexane solvent. DDD & HCL were the only products identified, & the yield of DDD increased from 5% in hexane as the sole solvent to 12% when 1 M n-butylmercaptan was present; DDE was found to undergo photolysis more rapidly than DDT under the reaction conditions & ... DDE was not found as a product. ... DDD, DDE, & DDCO /were found/ when DDT films exposed to air were photolyzed at 254 nm. ... DDD & 1-chloro-2,2-bis(p-chlorophenyl)ethylene /were found/ as products when DDT in N2-sparged methanol solvent was photolyzed at 260 nm. The photolysis of DDT at 280 nm in methanol with oxygen present gave a complex product mixture, in which the methyl ester of 2,2-bis(p-chlorophenyl) acetic acid was found. ... 16 /different/ products /were found/ when a 10-ppm suspension of DDT in air-saturated water was photolyzed using a lamp with an output below 290 nm. Other studies of photolysis of DDT on soil & as films have found DDE & DDCO among other products. [REF-106, p.25-6]

  . Several examples of indirect photolysis of DDT are ... /reviewed/, however, except for 2 studies, the reaction conditions are difficult to relate to environmental aquatic systems. ... The photolysis rate of a 10-ppm suspension of DDT in water in sunlight or a Hg lamp was accelerated by the presence of triphenylamine, diphenylanthracene, or a free radical initiator, azo-bis-isobutyronitrile. No detail product information was reported, but ... /the author reported/ that the products were the same as those found for direct photolysis (presumably DDE, DDD, 1-chloro-2,2-bis(p-chlorophenyl)ethylene, DDCO, etc). ... /In an earlier report it was observed/ that photolysis of DDT in cyclohexane solvent at 310 nm occurred only when triphenylamine or N,N-diethylaniline (NNDA) was present; DDD, DDE & DDCO were formed in 6%, 15%, & 16% yields when N,N-diethylaniline was at initial concn of 1X10-3 M. ... /It was/ also determined that triplet-state-sensitized processes were not responsible for the indirect photolysis of DDT in these systems. [REF-106, p.25-7]

  . Earlier reports ... /1946 & 1953/ indicated that DDT in media such as kerosene, fuel oil, wettable powders, & emulsions was also degraded in sunlight. Although ... /data/ show that indirect photolysis of DDT does occur, the mechanisms & the relevance of these studies to photolysis of DDT in aquatic systems are generally unclear. [REF-106, p.25-8]

  . Because volatilization of DDT into the atmosphere is an important environmental process, ... /a study was undertaken to examine/ the photolysis of DDT in the gas phase using light of wavelengths greater than 290 nm. After 4 days, 32% of the DDT had been photolyzed to give a 14:1 ratio of DDE:DDD, with a product of 96%. Thus, although DDE is ... expected to be the major product in the gas phase photolysis of DDT, these data are not useful for predicting the photolysis half-life in the gas phase. Since DDT has been found in atmospheric sampling studies, photolysis in the atmosphere is apparently slow. [REF-106, p.25-8]

  . ... Hydrolysis of DDT in a solvent of 5% acetonitrile in water /was studied; & it/ was found that the hydrolysis rate was independent of pH in the range 3-5. ... /It was/ also found that the hydrolysis was hydroxide ion catalyzed above pH 5. Based on data obtained at higher reaction temp, an extrapolated rate constant of 1.9X10-9/sec at 27 deg C was calculated for the region 3-5; this rate constant corresponds to a half-life of 12 years. The second-order rate constant for hydroxide-promoted hydrolysis was measured as 9.9X10-3/M/sec at 27 deg C, a value that corresponds to a half-life of 81 days at pH 9. The product formed in the hydrolyses was DDE. The ... calculations regarding the slow hydrolysis of DDT are corroborated by an experiment ... /in which/ the concn of DDT in a sample of raw river water (pH 7-8) was unchanged after 8 wk at ambient room temp. [REF-106, p.25-9]

  . No information is available on oxidation of DDT under conditions relevant to aquatic environments. [REF-106, p.25-9]

  . In alkaline solutions, DDT is readily dehydrochlorinated to form ... 1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene, DDE. ... This compound may be oxidized to p,p'-dichlorobenzophenone by ultraviolet radiation catalysis. These two reactions apparently account for the decomp of DDT residues. The dehydrochlorination reaction of DDT is catalyzed readily by traces of iron, aluminum, & chromium salts, but DDT is stable in the presence of aqueous alkali. Highly purified DDT is stable to heat & does not decomp below 195 deg C, but the technical material decomp at ... /approx/ 100 deg C because of the catalytic action of trace impurities. Most petroleum solvents inhibit the decomposition of DDT but chlorinated & nitrated solvents accelerate it. [REF-9, p.13(81) 429]

  . Addition of diphenylamine & diethylamine to commerical DDT formulations enhanced photodegradation of DDT when sprayed on plants. [REF-26, p.222]

11-6 BIOCONCENTRATION:

  . Moderate to significant bioconcentration: in fish - BCF of 600(1) to 84,500(2); in snails - 3660(1) to 34,500(2); in mussels - 4550(3) to 690,000(4); in oysters - 700 to 70,000(1); in fathead minnows - 51,000(5) to 100,000(6). [REF-112]

  . Ceratophyllum demersum (coontail) exhibited a bioconcentration factor of 1950 after a duration of 30 days; Cladophora sp exhibited a bioconcentration factor of 21,580 after a duration of 30 days; Lemna minor (duckweed) exhibited a bioconcentration factor of 1210 after a duration of 30 days; Myrolophyllum sp (water milfoil) exhibited a bioconcentration factor of 1870 after a duration of 30 days; Potamogeton cripus (curly leaf pondweed) exhibited a bioconcentration factor of 14,280 after a duration of 30 days. /From table, initial concentration not specified/ [REF-113, p.B-36]

  . Potamogeton follosus (narrow-leaf pondweed) exhibited a bioconcentration factor of 781 after a duration of 30 days; Potamogeton pectinatus (Sago pondweed) exhibited a bioconcentration factor of 6360 after a duration of 30 days; Scirpus validus (soft stem bulrush) exhibited a bioconcentration factor of 495 after a duration of 30 days; Sparganium eurycarpum (bur reed) exhibited a bioconcentration factor of 623 after a duration of 30 days; Utricularia vulgaris (bladderwort) exhibited a bioconcentration factor of 2200 after a duration of 30 days. /From table, initial concentrations not specified/ [REF-113, p.B-36]

  . Orconectes punctata (crayfish) exhibited a bioconcentration factor of 5060 after a duration of 30 days; Tendipes sp (bloodworm) exhibited a bioconcentration factor of 4750 after a duration of 30 days; Erpobdella punctata (red leach) exhibited a bioconcentration factor of 7520 after a duration of 30 days. /From table, initial concentrations not specified/ [REF-113, p.B-37]

  . Bioconcentration factor predicted from water solubility= 22,500 (calculated); predicted from soil adsorption coeffiecient= 27,000 (calculated). /From table/ [REF-114]

  . Bioconcentration factors (BCF) ... range up to 1X10+6 for species in aquatic systems; some BCFs in the literature appear to be low, possibly due to DDT being present in the aqueous phase as a suspension & therefore not available for true equilibrium between water & organisms. Terrestrial-aquatic microcosm experiments have found BCFs for aquatic organisms ranging from 1X10+3 to 1X10+5 in various species. [REF-106, p.25-13]

  . Bioconcentration factor predicted from soil adsorption coefficient= 27,000 (calculated) /From table/ [REF-115]

11-7 SOIL ADSORPTION/MOBILITY:

  . Extensive adsorption of DDT to soils and sediments expected based on reported range of KOC for DDT: 1.13X10+5 to 3.5X10+5(1). DDT did not move (Rf=0) on Hagerstown silty clay loam used in soil thin layer(2) or soil column chromatography(3); Rf=0 for soil column chromatography using Lakeland sandy loam(3) and 3 other soils(4). [REF-116]

  . KOC= 238,000 (experimental value); KOC= 146,000 (calculated value). /From table/ [REF-117]

  . The sorption of DDT to suspended sediments & bottom muds has been well established by analyses of environmental samples; few quantitative studies of DDT sorption onto suspended particulates in water are available. Sorption to sediments is an important process for DDT in aquatic systems, however, with partition coefficients of 1X10+3 to 1X10+7 found for some soils suspended in aqueous solutions. [REF-106, p.25-12]

  . ... Sorption of DDT by an aqueous suspension of sodium humate & by a soil containing 1.4% humic substances /has been measured/; the 1/n and K values for the Freundlich isotherm plots were 0.7 and 1.1X10+5, respectively, for the suspended sodium humante, and 0.7 and 1.0X10+7, respectively, for the soil. [REF-106, p.25-12]

  . ... K values for sorption of DDT from aqueous solution to 3 soils /were measured/; no data were reported for the 1/n Freundlich parameter. The K values for sandy loam, clay, & muck soils were 1.3X10+3, 1.4X10+4, and 1.1X10+5 respectively. ... The sorption isotherm for sorption of DDT from seawater onto several oceanic sediments containing 0.84% to 0.51% organic carbon /was measured/; the values of 1/n and K were 2.0 and 1.0X10+6 respectively. [REF-106, p.25-12]

  . KOC= 146,000 (calculated from water solubility by regression equations). /From table/ [REF-115]

11-8 VOLATILIZATION FROM WATER/SOIL:

  . The volatility of DDT from various waters with air passing over the gently shaken 1 ppt solutions at 10 miles/hr led to half-lives of: distilled water - 3.9 hr, San Francisco Bay - 6.5 hr, American River - 6.0 and Sacramento River - 10 hr(1). Loss of 20-50% of DDT over 12 days from two natural waters in floods changed to 0% loss when sediment was added(1). The estimated half-life of volatilization of DDT from a model river 1 m deep, flowing at 1 m/sec, with a wind of 3 m/sec and based on a Henry's Law constant of 3.8X10-3 is 45 hours(2,SRC). The half-life for volatilization from soil from a 3 year field study in Kenya was 110 days; the authors report that the data suggested sublimation as the mechanism for this loss(3). Calculated half-lives for evaporation of DDT from soil from a depth of 1 cm ranged from 2069-2300 days(4). The % volatility of DDT from various surfaces after 48 hours: pure film on glass - 97.1%; droplets of aqueous emulsion on glass - 46.0%; on leaves - 40.6%(5). [REF-118]

  . The worldwide atmospheric distribution of DDT clearly indicates that volatilization of DDT from soils or aquatic systems (or both) is an important process. Laboratory studies & field studies have shown that volatilization of DDT from water is a rapid process, although no useful data are available for quantitatively evaluating the rate of the volatilization process in aquatic systems. ... The information available does indicate ... that DDT may be volatilized from water with half-lives of less than a week. [REF-106, p.25-10]

  . ... /In one expt/ no loss of DDT from volatilization in water containing sediments /was observed/, although some DDT was converted to DDD. ... /It was/ concluded that these expt with sediments demonstrated the competition of sorption to sediments versus volatilization that exists in natural waters. [REF-106, p.25-11]

12*** SOURCES AND CONCENTRATIONS ***
12-1 NATURAL OCCURRING SOURCES: 

  . DDT does not occur as a natural /product/. [REF-6, p.42]

12-2 ARTIFICIAL SOURCES: 

  . DDT is released to the environment through its manufacture and use as a pesticide for the control of mosquitoes and flies. (1,2). DDT has also been used as an insecticide for crops, especially tobacco and cotton(3), although its general use has been banned in the USA since 1972(SRC). Technical dicofol contains very low levels of p,p'-DDT(4). [REF-119]

12-3 WATER CONCENTRATIONS: 

  . DRINKING WATER: Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". Philadelphia, PA, Aug 1977, Torresdale Water Treatment Plant - A- detected, trace(1). Potable waters, Oahu, HA, 1971, -A- 87% positive samples - range 0.6-2.2 ppt, avg 1.0 ppt(2). Water used for drinking 17 days after aerial spraying of DDT - C- 0.06 ppm(3). [REF-120]

  . GROUNDWATER: Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". Columbia River Basin, WA, 1961-62, 2 wells - C - 0.03 and 0.05 ppt(1). NJ, 1977-79, 1074 samples, 7.9% positive - A - 0.9 ppb max(2). CA, wells - C - detected, not quantified(3). [REF-121]

  . SURFACE WATER: Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". USA, National surface water monitoring program, 1966-81 - A - 0.5% positive samples, 0.70 ppb max(1). USA, ambient water, STORET database 1980-83 - B - 5,718 samples, 44% positive, median 1 ppt(2). USA, rivers, 1975-80, 172 stations - C - 2.8% positive, 2,721 samples, 0.4% positive(3). USA selected western streams: 1965-66, 114 samples, 12.3% positive - A - range 25-110 ppt(4); 1966-68, 291 samples, 24.7% positive - A - range 10-90 ppb(5); 1968-71, 448 samples, 21.4% - B - positive, range 0.01-0.46 ppb(6). Niagara Rive Niagara-on-the-Lake, 1980-82, 40% positive samples - A - avg 0.2 ppb; Upper Niagara River, 1979 - A - 1% positive; Total river water, 1981 - 60% positive - A - avg 0.2 ppt, 0.6 ppb max(7); 1981-83, 104 samples, 36% positive - A - median 0.05 ppb, 3.3 ppt max(8). Delaware River, NJ, 1979-80, 22 samples, 18.2% positive - C - 15-21 ppt(9). Iowa River, IA; 1968-71, 36 samples, 52.8% positive - C - 4-55 ppb(10); 1968-70, 179 samples, 19% positive - C - 4-23 ppb(11). NJ, surface waters, 1977-79, 604 samples, 17.2% positive - A - 1 ppb max(12). US, major river basins, 1965, 100 stations, 17% pos, 2-149 ppt, avg 38 ppt(13). Hawaii, 13 rural waters - A - avg 6.1 ppb, 0.2-41.0 ppb, 24 urban waters, avg 6.3 ppb, 0.8-64.0 ppb(14). Nile River, Egypt, 1982 - A - avg 11.6 ppb, 0.1-24.2 ppb(15). Ontario, Canada, 11 agricultural watersheds: 1975-76, 92.5% samples positive, avg 6.7 ppt, 347 ppt max; 1976-77, 93.6% samples, positive - B - avg 7.7 ppt, 211 ppt max(16). Illinois, streams flowing into Lake Michigan, avg ppt (range, ppt): - A - 1970 - 4.5 (2.8-6.2), 1977 - 11.0 (9.3-13.0), 1972 - 29.6 (22.0 - 38.4)(17). Lake Michigan, 1970 - 3 stations, all positive, - A - < 1 ppt(17). [REF-122]

  . SEAWATER: Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". Mediteranean Sea, 1982-83 - A - avg 9.0 ppb, 0 .2-56.9 ppb(1). Sargasso Sea, 1973 - A - < 0.15-2.1 ppb(2). FL, Biscayne Bay and Florida current, 1968. Concn in surface slicks - A - avg 0.78 ppb, 0.017-3.46 ppb(3). Greece, coastal waters, 10 stations - A - avg 0.91 ppt, 0.4-1.5 ppt(4). [REF-123]

  . RAINWATER/SNOW: Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". Canadian Precipitation, Apr 1977-Dec 1980, 210 samples, 34.4% positive - p,p'-DDT - (>1 ppt)(1). Hawaii, rainwater, 1970-71 - A - range 1-13 ppt, avg 3 ppt(2). Ohio, rainwater, 1965 - C - range 70-340 ppt, avg 187 ppt(3). [REF-124]

12-4 EFFLUENTS CONCENTRATIONS: 

  . Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". DDT detected in 1 of 15 US cities, urban runoff (before Aug 1982)1 -B- 86 samples, 1% positive - 0.1 ug/l(1). US industrial effluents, STORET data, 1980-83 -B- 51 samples, 27.4% positive, median - 10 ppt(2). IL, effluent from sewage treatment plants, 1970, 71, 72 -A- avg ppt (range ppt): 2.4 (1.1-4.9), 7.8 (2.3-13.5), 70.3 (10.6-132.6)(3). [REF-125]

12-5 SEDIMENT/SOIL CONCENTRATIONS: 

  . Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". SEDIMENTS: US, STORET database, 1980-83, 1,139 samples, 53% pos -B- median 0.1 ppb(1). Lake Michigan near IL, 1970-71, 50 samples -A- 0.11-13 ppb (maximum near sewage treatment plant)(2). Southern Lake Michigan: median (# of samples): top sediments -A- 9.3 ppb (59); 2-6 cm - 3.8 ppb(40); 6-12 cm - 3.0 ppb(20)(3). Niagara River, suspended solids, 5 sites -A- 20% pos - 32 ppb(4). Columbia River Basin, WA, 1961, 2 samples - 56 and 95 ppb, 1962, 6 samples, 83.3% pos -C- 0.7-9.6 ppb, avg 3.7 ppb(5). James River, VA, 1976, dredged sediments -A- 6.9 ppm; Barley Creek, VA, 533 and 349 ppm(6). Germany, lake sediments, 10 samples, 90% positive -A- 0.2-188 ppb, avg positive samples - 52.3 ppb(7). Niagara River, Niagara-on-the-Lake, Canada, 1978-81, suspended sediments, 86% pos -A- median 6 ppb, avg 11 ppt(8). Rattray Marsh, Ontario, Canada 11 samples, 27.3% pos -A- avg 4.5 ppt(9). US, British Virgin Islands, sediments of cisterns, 35 samples -B- 31.4% positive, 0.09-271.29 ppm, avg 32.0 ppm, median 2.77 ppm(10). Deleware River Estuary, May 1980-Jan 1981, surficial sediments -B- < 0.1-45 ppb (11). Mediteranean Sea, Port Said, Egypt, 8 samples, 100% pos -A- 25.1 ppb avg(12). 1978: Lake Geneva, Switzerland, 80 samples - avg 1.5 ppb, Rhine River, 30 samples -A- 0.3 ppb avg(18). US National surface waters monitoring program, 1976-80, 13.2% of samples, pos -A- 110.6 ppb max(21). SOILS: US National Soils Monitoring Program: Fiscal Year 1970 (FY70) -A- 1506 samples, 20.3% pos - avg 0.18 ppm, 0.01-69.3 ppm(13); FY72 -A- 1486 samples, 20.5% pos, avg 0.37 ppm, 0.01-245.18 ppm(14); FY73 -B- 1483 samples, 18.5% pos, avg 0.13 ppm, 0.01-18.93 ppm(15); 1972 -A- rice-growing soils, 5 states, 99 samples, 25.3% pos, avg 0.02 ppm, 0.01-0.04 ppm(16); 1971 -A- urban soils, 5 cites, 345 samples, 62.9% pos - 0.01-5.86 ppm(17). US, 1965-67 -A- fields with regular pesticides use: vegetable and cotton fields, 100% pos samples - 0.29-15.63 ppm; tree fruit fields, 100% pos - 0.07-245.41 ppm; small grain and root crop fields, 65% pos - 0.01-9.23 ppm(19). Kitakyushu area soils, Japan, 99 samples -A- 0.015-9.8 ppm(20). [REF-126]

12-6 ATMOSPHERIC CONCENTRATIONS: 

  . Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". RURAL/REMOTE: Sargasso Sea, 1973, 12 samples, 100% positive -A- 0.010-0.090 ng/cu m, avg 0.026 ng/cu m(1). North Atlantic 1977-78, 10 samples -A- 0.0011-0.014 ng/cu m, avg 0.0050 ng/cu m; Avalon Peninsula, New Foundland, Canada, 0.0021-0.0039 ng/cu m, avg 0.0032 ng/cu m; Raged Pt, Barbados, 20 samples, 100% positive, 0.001-0.0056 ng/cu m, avg 0.0025 ng/cu m(2). Gulf of Mexico, 1977 -B- 10 samples, 0.010-0.078 ng/cu m, avg 0.034 ng/cu m(3). USA, 5 rural sites, 1967-68, 438 samples -A- 87.0% positive, maximum level found - 2.7-1560 ng/cu m (highest max, Orlando, FL)(4). URBAN: 4 USA cities, 1967-68 -B- 437 samples, 68.2% positive - 8.6-24.4 ng/cu m(4); Columbia, SC, 1976-79, 18 samples, 0.01-0.18 ng.cu m(5). [REF-127]

12-7 FOOD SURVEY VALUES: 

  . Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". Market basket surveys -B- US, 1964-69: percent positive composites (daily intake - ug): 1964-65 - 37.5%(31), 1965-66 - 37.3%(41), 1966-67 - 38.6%(26), 1967-68 - 44.2%(19), 1968-69 - 48.9%(16), 0.4 ug/kg body weight/day overall avg daily intake(1); -B- 1969-76: percent pos composites (daily intake - ug): 1971 - 32.8%(4.0), 1972 - 15.2%(1.0), 1973 - 15.3%(2.0), 1974 - 14.7%(2.0), 1975 - 8.3%(1.0), 1976 - 6.7%(0.5), 0.03 ug/ kg body weight/day overall avg dietary intake(2); -A- Aug 1976-Sept 1977, 300 adult total diet composites, 3.7% pos - 2-7 ppb; avg daily intake (ug/kg body weight/day): Fiscal year 1976 (FY76) - 0.0074, FY 1977 - 0.0057(4). Oct 1977-Sept 1978, 240 adult total diet composites, 4.2% pos, 3-14 ppb, avg daily intake (ug/ kg body weight/day): FY 1978 -A- 0.0084(3); infant and toddler total diet -A- : avg daily intake (ug/kg body weight/day), infant: FY75 - trace (detected, not quantifiable), FY76 - trace(5), FY77 - 0.0010(6), FY78 - 0.0876(7), FY75 - 0.0064, FY76 - 0.0046(5), FY77 - 0.0481(6), FY78 - 0.0129(7). US 1969-76 -B- : cheese, domestic, 784 samples, 9.5% pos, avg 3 ppb, imported, 5471 samples, 20.5% pos, avg 2.6 ppb; ready to eat meat, fish and poultry, 165 samples, 85.5% pos, avg 5 ppb, eggs, 2303 samples, 14.7% pos, avg 4 ppb; large fruits, domestic 3281 samples, 7.7% positive, avg 11 ppb, imported 1048 samples, 6.1% pos, avg 4 ppb, small fruits, domestic 1445 samples, 13.4% pos, avg 15 ppb, imported, 2119 samples, 20.4% pos, avg 41 ppb; leaf and stem vegetables, domestic, 13.5%, avg 24 ppb, imported, 312 samples, 11.6% pos, avg 53 ppb; vine and ear vegetables, domestic, 2954 samples, 4.2% pos, avg 4 ppb, imported, 4117, 10.7% pos, avg 46 ppb; beans, domestic, 499 samples, 10.3% pos, avg 40 ppb, imported, 365 samples, 14.4% pos, avg 15 ppb, root vegetables, domestic, 3284 samples, 27.4% pos, avg 27 ppb, imported, 609 samples, 18.5% pos, avg 8 ppb; grains, domestic, 947 samples, 6.7% pos, avg 7 ppb; corn and corn products, 280 samples, 3.2% pos, avg 0.7 ppb; peanuts and peanut products, 148 samples, 9.5% pos, avg 11 ppb; soybeans, 104 samples, 4.8% pos, avg 1 ppb(2). [REF-128]

  . IN MEAT, FISH, & POULTRY CONCN OF TOTAL DDT (DDT + DDE + TDE) HAS DECREASED FROM MAX VALUE OF 3.2 PPM IN 1967 ... TO MAX ... OF 0.9 PPM IN 1972. IN BEEF & PORK SAMPLES ... (1971), /INVESTIGATOR/ DETECTED GREATER THAN 7 PPM DDT & DDE, BUT IN NONE OF LIVER OR MEAT SAMPLES DID CONTENT EXCEED 1 PPM. [REF-44, p.V5 93]

  . There have been continual decreases in the overall levels of residues of DDE in all classes of food from 1965 to 1975. Between 1970-1973 DDE residues decreased only 27% compared to a decrease of 86% and 89% for DDT and DDD respectively. [REF-78, p.C-6]

  . In preparation of an alcoholic drink from grapes, DDT was degraded to DDD during the fermentation. [REF-26, p.220]

12-8 PLANT CONCENTRATIONS: 

  . After cotton was sprayed with DDT, seed from the 1st pick contained p,p'-DDT & p,p'-DDE. [REF-26, p.220]

12-9 FISH/SEAFOOD CONCENTRATIONS: 

  . Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". Market basket surveys, US -B- : July 1, 1963-June 30, 1969, fish fillets, domestic, 2150 samples, 54.7% pos, avg 0.22 ppm, imported, 378 samples, 44.0% pos, avg 0.08 ppm; shellfish, domestic, 830 samples, 18.9% pos, avg 0.01 ppm, imported, 167 samples, 7.2% pos, 0.01 avg, < 0.005 ppm(1); -B- July 1, 1969-June 30, 1976 - fish, domestic, 2901 samples, 44.4% positive, avg 0.275 ppm, imported 361 samples, 44.7% pos, avg 0.099 ppm, shellfish, domestic, 291 samples, 21.1% pos, avg 4 ppb, imported, 152 samples, 14.4% pos, avg 6 ppb(2). US National Pesticides Monitoring Program -A- : % stations with DDT detectable in at least 1 sample, range - ppm wet weight (ppm lipid weight): 1970 - 100%, 0.01-3.72 (0.13-123.3), 1971 - 98.6%, not detected (ND) - 5.34. (ND-80.9), 1972 - 74.3%, ND-6.47 (ND-55.8), 1973 - 41.9%, ND-11.0 (ND-200.0), 1974 - 48.6%, ND-2.0 (ND-26.9)(3). Norwegian Fjord, 7 marine fish species, 1977 -A- not detected (ND) - 740 ppb (wet weight), range of avg, 9-515 ppb (wet weight), 1982, ND-1600 ppb (wet weight), range of avg, 5-332 ppb (wet weight)(4). Marine fish and seafood -B- : 0.06-650.3 ppm(5), 0.01-2,052 ppm(6), 0.003- 25 ppm(7), > 0045-71 ppm(8). US National Pesticides Monitoring Program, freshwater fish, 1980-81 -A- 100% stations pos, max levels, - ppm wet weight (ppm lipid weight): 1976-77, 1.99 (32.3); 1978-79, 1.95 (19.1); 1980-81, 2.69 (27.5)(9). Mussels, N.Ireland, 1981 -A- <3-30 ppb, England and Wales, 1978, <2-68 ppb(10). Cold Lake area, Alberta, Canada, 4 species of fish, 1978 muscle tissue -A- 5 ppb max, avg <1 ppb; fat tissue - 861 ppb max, overall avg 54 ppb(11). Mediterranean Sea, 6 fish species, 1983 -A- 0.2-24.7 ppb(12). [REF-129]

12-10 ANIMAL CONCENTRATIONS: 

  . Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". Adult harp seal, (Phagophilus groenlandicus) tissue, March 1971 -A- blubber: 0.731-8.53 ppm; kidney, liver, spleen: 0.036-0.759 ppm(1). Eastern Canadian Seals, means (ppm, wet weight) for 1974, 76, 78, respectively -A- : mothers - 5.7, 7.5, 2.5 ppm, pups - 2.7, 2.3, 0.6 ppm, males - 1971 - 2.8 ppm, 1982 - 0.3 ppm(2). USA, bald eagles, 1971-74, 13 samples, brain -B- 0.40 ppm, wet weight, carcass - 25 ppm, lipid basis(3). USA, ospreys, Pandion haliaetus, 1966, 69 found dead, 36 shot -C- 14.3% pos, 0.10-0.75 ppm, wet weight(4). US, ospreys, 1964-73 -A- 26 samples, 34.6% pos, 0.03-5.7 ppm wet weight(5). [REF-130]

  . Phoca vitulina (harbor seal) /taken from the/ German North Sea contained 1.15-4.26 mg/kg (blubber); halichoerus grypus (grey seal) /taken from/ Nova Scotia contained 14.0 ug/g. /DDT (isomers unspecified) and metabolites/ [REF-58, p.441]

  . Residues in fish eating birds from Gdansk Bay 1975-1976: Podiceps cristatus (great crested grebe), pectoral muscle: 4.65 ppm (n= 17) avg with a range of 0.39-20 ppm, liver: 9.77 ppm (n= 18) avg with a range of 0.12-37 ppm, adipose tissue: 57.5 ppm (n= 10) with a range of 7.1-120 ppm; Podiceps auritus (Slavonian grebe) pectroal muscle: 3.1 ppm (n= 1), liver: 3.3 ppm (n= 1); Cepphus grylle (black guillemont), pectroal muscle: 0.51 ppm (n= 2) with a range of 0.39-0.64 ppm; liver: 0.87 ppm (n= 2) with a range of 0.78-0.96 ppm, adipose tissue: 13 ppm (n= 2) with a range of 9.0-18.0 ppm; Mergus merganser (goosander), pectoral muscle: 1.5 ppm (n= 1); liver: 1.6 ppm (n= 1); adipose tissue: 47 ppm (n= 1); Black-throated diver, pectoral muscle; 4.0 ppm (n= 1); liver: 1.1 ppm (n= 1); adipose tissue: 49 ppm (n= 1). /DDT (isomers unspecified) and metabolites/ [REF-58, p.440]

  . Residue in great crested grebe: Great Britain 1963-1966, 1968: in liver: avg 12 ppm, range 0.1-81 ppm (n= 15), in liver avg 19 ppm, range 10-30 ppm (n= 4); Clyde, Scotland 1971-1975, (bird found dead): in pectoral muscle: 4.7 ppm, in liver: 4.2 ppm; Lake Paiganne, Finland 1972-1974 (bird shot in summer, after breeding season): in pectoral muscle: avg 3.7 ppm, range 0.19-7.6 (n= 12), in liver avg 6.4 ppm, range 0.06-17 ppm (n= 12) /DDT (isomers unspecified) and metabolites/ [REF-58, p.440]

  . Mean concentration in gamebird muscle in upper Tennessee: Johnson county, grouse: 2.88 + or - 0.34 mg/kg (n= 12) fresh weight; quail: 4.28 + or - 0.35 mg/kg (n= 6) fresh weight; Woodcock: 9.10 + or - 0.42 mg/kg (n= 6) fresh weight. Carter county, grouse: 9.19 + or - 0.42 mg/kg (n= 9) fresh weight; quail: 9.12 + or - 0.37 mg/kg (n= 7); woodcock: 9.95 + or - 0.46 mg/kg (n= 6) fresh weight. Washington county, grouse: 9.26 + or - 0.35 mg/kg (n= 10) fresh weight; quail: 9.08 + or - 0.43 mg/kg (n= 11) fresh weight; woodcock: 9.03 + or - 0.41 mg/kg (n= 6) fresh weight. [REF-58, p.439]

  . Ringed seal /from/ Finland (pregnant) contained 75 mg/kg in blubber; non-pregnant seal contained 130 mg/kg in blubber. ... Alaskan seal from Alsaka contained 0.02 mg/g in fat. Dolphin (New Zealand) contained 1.26 mg/kg in liver; seal (New Zealand) contained 5.28 mg/kg in liver; seal (Baltic Sea) contained 78 mg/g in blubber. Mean residues in eggs of American crocodile in Everglades National Park: 1972: 0.33 ppm wet weight; 1977: 0.09 ppm wet weight. [REF-58, p.438]

  . Specimens were taken of the gills, brains, liver, muscle, fat, gonads, and intestinal contents of 35 asps, 3 pike perches, and 3 breams. A total of 7 pesticides were detected. The highest concentrations found were those of DDE, followed by lindane. Intermediate concentrations of DDT and TDE were found. Dieldrin, endosulfan, and alpha-BHC demonstrated the lowest concentrations. A trend toward diminishing concentrations of DDT was noted between 1974 and 1976, which was interpreted as an indication of the effectiveness of the ban on DDT usage. Females exhibited higher rates of accumulation due to their higher rates of lipid turnover, growth, and feeding. Predators such as the asp and the pike perch contained higher concentrations than did non-predator species. Residues of lindane, dieldrin, and alpha-BHC were generally below the recommended health hazard levels. Dieldrin in fat samples was above this limit for meat products. DDT and DDE concentrations were also above acceptable levels. [REF-131]

  . Studies were performed to determine general environmental organochlorine contamination by examining the wings of ducks in southeast Australia. Organochlorine levels in wings were compared to other body parts. Tissues from 12 species collected at 10 sites were analyzed for organochlorines. Wings were ground and macerated, extracted, and analyzed by gas liquid chromatography. All wings contained DDT and DDE. No organophosphates were detected. The mean concentrations for male Pacific black ducks were 42.13 ppm (wing), 2.1 ppm (brain), 10.03 (liver), 331.29 ppm (fat), and 3.43 ppm (breast muscle). Highly significant positive correlations were found between DDT residues in wings and each of the body parts examined. Similar trends were observed for birds collected at various locations. It is suggested that monitoring be conducted to follow changes in organochlorine levels and reveal possible problem areas. [REF-132]

12-11 MILK CONCENTRATIONS: 

  . Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". US, 1969-76 -B- whole milk, 4638 samples, 10.8% pos, avg 6 ppb(1); US, 1963-69 -B- fluid milk, 12,989 samples, 25.5% pos, avg 0.03 ppm(2). [REF-133]

  . Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". HUMAN MILK: HA -A- 1979-80, 54 samples, 100% pos, 0.032-0.52 ppm, lipid basis, avg 0.16 ppm, USA, 1979-80, 102 samples, 100% pos, not detected - 1.7 ppm, avg 0.19 ppm(1); Canada -A- 16 women sampled 8 times, 7-98 days after birth, 128 total samples, 3.8-5.5 ppb(2); Finland, 1982, 50 samples, whole milk -C- avg 1.2 ppb, <0.1-3.3 ppb, milk fat, avg 36 ppb, <3-100 ppb(3); Netherlands 1969 -A- 47 samples, 0.28-2.42 ppm, fat basis, median 0.9 ppm(4). [REF-134]

  . ... BIOMAGNIFICATION RELATED TO HUMAN EXPOSURES ... REPORTED FOR NURSING INFANTS /PRIOR TO 1965/. FROM ANALYSIS OF DDT CONTENT OF TYPICAL MEALS, IT WAS EST THAT LACTATING WOMEN HAD INTAKE OF 0.0005 MG/KG OF DDT/DAY. THEIR MILK CONTAINED 0.08 PPM ... THIS WOULD RESULT IN INFANT DOSAGE OF 0.0112 MG/KG/DAY OR APPROX 20 TIMES AS MUCH AS INFANTS' MOTHERS. [REF-41, p.547]

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

  . Human exposure to DDT and its analogs is primarily by ingestion of contaminated food (see also FOOD)(1). However, available data has shown that DDT residues in foods have decreased significantly since the 1972 ban on most uses of DDT(1,2). Inhalation of contaminated air and oral ingestion of contaminated water is negligible(1,SRC). [REF-135]

  . ... Food residues are mostly in the form of environmentally altered chemicals, eg, DDE ... derived from the original insecticide DDT ... in the environment. [REF-64, p.405]

  . General populations are exposed mainly through ingestion of small amounts of DDT in the diet(1). Although general use of DDT has been banned in the USA since 1972, the persistence of residues of DDT in the environment suggests that small amounts will continue to be found in food stuffs. Market basket surveys from Fiscal year 1978 estimate that the average daily intake of DDT in the USA that year was 0.0084 ug/kg body weight/day(3). A group at special risk is infants who are breast-fed because DDT is ubiquitous in human milk in higher concentrations than in cows milk or other foods((1). While exposure from air and water sources may be minimal, large amounts of residues may still be present in previously heavily sprayed agricultural areas. Occupational exposure will be significant for those workers still involved in the manufacturing, formulation, or use of DDT. Estimates of potential dermal exposure ranged from 84 mg/hr for indoor spraying to 212 mg/hr for formulating plant workers(2). Estimates of exposure via inhalation by workers ranged from 0.11 mg/hr for outdoor spraying to 7.1 mg/hr for indoor spraying, 4.9 mg/hr for forest spraying and 14.1 mg/hr for formulating plant workers(2). 20 men with high occupational exposure were exposed to an estimated 17.5-18 mg/man/day, based on fat DDT residues and excretion of DDT residues in the urine(2). [REF-136]

  . Exposure assessment is a pivotal part of environmental epidemiology. For example, the National Human Monitoring Program of the US EPA assessed exposure of 21,000 subjects to selected pesticides through analysis of blood & urine specimens. These data were collected as part of the Second National Health and Nutrition Examination Survey (NHANES II) ... Statistically weighted results of the blood serum analyses indicated that the general population is being exposed to some of these pesticides. For example, NHANES II data indicated that 31% of the 12- to 74-year-old subjects living in the Northeast, Midwest, & South had been exposed to ... DDT (median level 3.3 ppb); 99% had been exposed to ... DDE, a metabolite of DDT (median level 11.8 ppb) ... . [REF-137, p.230]

  . Groups at special risk are workmen in manufacturing plants & formulating plants & applicators, handlers & sprayers. During such times as when exceptions are granted by the US EPA for crop usage or during use for public health measures, those involved in handling or applying DDT may have considerable exposure. Estimating the number of individuals at high risk due to occupational exposure is difficult. It is est that 8,700 workers are involved in formulating or manufacturing all pesticides. Since DDT constitutes much less than 10% of the total, the maximal number of exposed workers would be approx 500. Since usage of DDT is severly limited, persons exposed by application would be fewer. [REF-70, p.290]

13-2 AVERAGE DAILY INTAKE: 

  . AIR INTAKE: (assume 0.01-0.18 ng/cu m) 0.0002-0.0036 ug. WATER INTAKE: (assume 1 ppt) 0.0002 ug. FOOD INTAKE: 0.59 ug. (SRC) 

13-3 BODY BURDENS: 

  . Key: A - p,p'-DDT, B - p,p'-DDT and o,p'-DDT, C - "DDT". HUMAN MILK: HA -A- 1979-80, 54 samples, 100% pos, 0.032-0.52 ppm, lipid basis, avg 0.16 ppm, US, 1979-80, 102 samples, 100% pos, not detected - 1.7 ppm, avg 0.19 ppm(1); Canada -A- 16 women sampled 8 times, 7-98 days after birth, 128 total samples, 3.8-5.5 ppb(2); Finland, 1982, 50 samples, whole milk -C- avg 1.2 ppb, < 0.1-3.3 ppb, milk fat, avg 36 ppb, < 3-100 ppb(3); Netherland 1969 -A- 47 samples, 0.28-2.42 ppm, fat basis, median 0.9 ppm(4). HUMAN FAT TISSUE: Canada, 1976 -A- 99 samples, 100% pos, 0.016-3.998 ppm, avg 0.311 ppm(5); United Kingdom -A- mean (number of samples), 1963-4: male - 1.2 ppm(43), female - 1.0 ppm(23), 1965-7: male - 0.83 ppm(157), female - 0.68(91), 1969-71: male - 0.54 ppm(116), female - 0.49(85), 1976-7: male - 0.20 ppm(155), female - 0.23 ppm(81)(6). BLOOD: Canada, 16 women sampled 8 times, 7-98 days after birth, 128 total samples, < 0.05-0.3 ppb(2); Yugoslavia, 1978-81 -A- Zagreb, 31 samples each - mothers, 83.9 pos, avg 8.1 ppb, children, 67.7% pos, avg 3.2 ppb; Titov Veles, 31 samples each - mothers, 16.1% pos, avg, 11.2 ppb, children, 12.9 pos, avg 12.9 ppb; Pula, 33 samples each - mothers, 51.5% pos, avg 3.6 ppb, children, 42.4% pos, avg 34.3 ppb(7). [REF-138]

  . Human adipose storage decreases in the order DDE > p,p'-DDT > DDD. [REF-78, p.C-15]

  . ... BIOMAGNIFICATION RELATED TO HUMAN EXPOSURES ... REPORTED FOR NURSING INFANTS /PRIOR TO 1965/. FROM ANALYSIS OF DDT CONTENT OF TYPICAL MEALS, IT WAS EST THAT LACTATING WOMEN HAD INTAKE OF 0.0005 MG/KG OF DDT/DAY. THEIR MILK CONTAINED 0.08 PPM ... THIS WOULD RESULT IN INFANT DOSAGE OF 0.0112 MG/KG/DAY OR APPROX 20 TIMES AS MUCH AS INFANTS' MOTHERS. [REF-41, p.547]

14***STANDARDS AND REGULATIONS ***

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

  . NIOSH considers DDT to be a potential occupational carcinogen. [QR] [REF-11, p.88]

14-2 ACCEPTABLE DAILY INTAKES: 

  . Conditional acceptable daily intake: 0.005 mg/kg/day [REF-139, p.21]

14-3 ALLOWABLE TOLERANCES: 

  . Pesticide chemicals that cause related pharmacological effects will be regarded, in the absence of evidence to the contrary, as having an additive deleterious action. Many pesticide chemicals within the following groups have related pharmacological effects: chlorinated organic pesticides, arsenic containing chemicals, metallic dithiocarbamates, cholinesterase inhibiting pesticides. Where residues from two or more chemicals in the same class are present in or on a raw agricultural commodity the tolerance for the total of such residues shall be the same as that for the chemical having the lowest numerical tolerance in this class, unless a higher tolerance level is specifically provided for the combined residues by a regulation in this part. DDT is a member of the class of chlorinated organic pesticides. [REF-140]

14-4 OSHA STANDARDS: 

  . Permissible Exposure Limit: Table Z-1 8-hr Time-Weighted Avg: 1 mg/cu m. Skin Designation. [QR] [REF-141]

14-5 NIOSH RECOMMENDATIONS: 

  . Agent recommended by NIOSH to be treated as a potential human carcinogen; lowest reliably detectable concn (currently 0.5 mg/cu m TWA by NIOSH validated-method) [REF-142, p.10]

  . NIOSH considers DDT to be a potential occupational carcinogen. [QR] [REF-11, p.88]

  . NIOSH usually recommends that occupational exposures to carcinogens be limited to the lowest feasible concn. [QR] [REF-11, p.89]

  . Recommended Exposure Limit: 10 Hr Time-Weighted Avg: 0.5 mg/cu m. [QR] [REF-11, p.88]

14-6 THRESHOLD LIMIT VALUES: 

  . 8 hr Time Weighted Avg (TWA) 1 mg/cu m [QR] [REF-143, p.29]

  . 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-143, p.6]

  . A3. A3= Confirmed animal carcinogen with unknown relevance to humans. [QR] [REF-143, p.29]

  . (IL) ILLINOIS 50 ug/l [REF-144]

14-7 STATE DRINKING WATER GUIDELINES: 

  . (AZ) ARIZONA 0.10 ug/l [REF-144]

  . (FL) FLORIDA 0.1 ug/l [REF-144]

  . (ME) MAINE 0.83 ug/l [REF-144]

  . (MN) MINNESOTA 1 ug/l [REF-144]

  . (NH) NEW HAMPSHIRE 0.1 ug/l [REF-144]

14-8 CLEAN WATER ACT REQUIREMENTS: 

  . Toxic pollutant designated pursuant to section 307(a)(1) of the Clean Water Act and is subject to effluent limitations. [REF-145]

  . Designated as a hazardous substance under section 311(b)(2)(A) of the Federal Water Pollution Control Act and further regulated by the Clean Water Act Amendments of 1977 and 1978. These regulations apply to discharges of this substance. [REF-146]

  . Based on a consumption of 2 l of drinking water and consumption of 6.5 grams of fish and shellfish the corresponding risk levels are 1x10-7, 1x10-6, and 1x10-5 and the corresponding criteria are 0.0024 ng/l, 0.024 ng/l, and 0.24 ng/l, respectively. For consumption of fish and shellfish only the corresponding criteria are 0.0024 ng/l, 0.024 ng/l, and 0.24 ng/l. [REF-78, p.C-70]

14-9 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-147]

  . 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-148, p.189]

  . The International Maritime Dangerous Goods Code lays down basic principles for transporting hazardous chemicals. Detailed recommendations for individual substances and a number of recommendations for good practice are included in the classes dealing with such substances. A general index of technical names has also been compiled. This index should always be consulted when attempting to locate the appropriate procedures to be used when shipping any substance or article. [QR] [REF-149, p.6193-5]

  . PRECAUTIONS FOR "CARCINOGENS": Procurement ... of unduly large amt ... should be avoided. To avoid spilling, carcinogens should be transported in securely sealed glass bottles or ampoules, which should themselves be placed inside strong screw-cap or snap-top container that will not open when dropped & will resist attack from the carcinogen. Both bottle & the outside container should be appropriately labelled. ... National post offices, railway companies, road haulage companies & airlines have regulations governing transport of hazardous materials. These authorities should be consulted before ... material is shipped. /Chemical Carcinogens/ [QR] [REF-20, 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-20, p.13]

14-10 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-150]

14-11 RCRA REQUIREMENTS: 

  . As stipulated in 40 CFR 261.33, when DDT, 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 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). [REF-151]

14-12 FIFRA REQUIREMENTS: 

  . ... USE IN USA ... WAS CANCELLED IN 1972. EMERGENCY USE IS PERMITTED ONLY WITH EPA APPROVAL ... THE MAY 1978 SUSPENDED & CANCELLED PESTICIDES LIST, PUBLISHED BY EPA, CLASSIFIES DDT AS CANCELLED EXCEPT FOR USE BY US PUBLIC HEALTH SERVICE & OTHER HEALTH SERVICE OFFICIALS FOR CONTROL OF VECTOR DISEASES, FOR USA DEPT OF AGRIC OR MILITARY FOR HEALTH QUARANTINE, IN DRUGS FOR CONTROLLING BODY LICE (TO BE DISPENSED BY PHYSICIAN), & IN FORMULATION OF PRESCRIPTION DRUGS FOR CONTROLLING BODY LICE. [REF-152, p.1200]

  . Cancelled, all products. Criteria of concern: Carcinogenicity, bioaccumulation, and hazard to wildlife and other chronic effects. (PR Notice 71-1 (1/15/71); 37 FR 13369 (7/7/72)). [REF-153]

15*** MONITORING AND ANALYSIS METHODS ***

15-1 SAMPLING PROCEDURES:

  . NIOSH S274: A KNOWN VOLUME OF AIR IS DRAWN THROUGH A GLASS FIBER FILTER TO COLLECT PARTICULATE MATTER. THE FILTER IS TRANSFERRED TO A SCREW CAP BOTTLE WITHIN ONE HR AFTER SAMPLING & STORED FOR ANALYSIS. [REF-154, p.V3]

  . DDT-type compounds may be present in the air in vapor form or adsorbed on particulate matter. Glass-fiber filters are suitable for trapping the particulate matter, and DDT in the vapor form may be trapped using impingers of the Greenburg-Smith type and a suitable non-volatile solvent using ethylene glycol. /DDT type compounds/ [REF-155, p.29]

  . A three-trap system /was utilized/ in series comprising a column consisting of a glass cloth, followed by an impinger with hexylene glycol, and finally an alumina column. ... The estimated ... collection efficiency (based on material balance studies) of this system for a mixture of aerosol and vapor was about 60% for p,p'-DDE, 95% for p,p'-TDE, and 100% for p,p'-DDT. [REF-156, p.29]

  . DDT-type compounds may be present in the air in vapor form or adsorbed on particulate matter. Glass fiber filters are suitable for trapping the particulate matter, and DDT in the vapor form may be trapped using impingers of the Greenburg-Smith type and a suitable nonvolatile solvent using ethylene glycol. /DDT type compounds/ [REF-157, p.29]

15-2 ANALYTIC LABORATORY METHODS:

  . NIOSH S274: A KNOWN VOLUME OF AIR IS DRAWN THROUGH A GLASS FIVER FILTER TO COLLECT PARTICULATE MATTER. THE ANALYTE IS EXTRACTED FROM THE FILTER WITH ISO-OCTANE. AN ALIQUOT OF THE EXTRACT IS ANALYZED BY GAS CHROMATOGRAPHY. THE AREA OF THE RESULTING PEAK IS DETERMINED & COMPARED WITH THE AREAS FOR STANDARDS. RANGE: 0.49-2.60 MG/CU M. PRECISION 0.061. [REF-154, p.V3]

  . The analysis of DDT in pesticide formulations is performed by weighing a sample containing about 0.25 g DDT into a 50 ml volumetric flask and adding exactly 25 ml of carbon disulfide and a small amount of anhydrous sodium sulfate. Let stand for at least 30 min with occasional shaking. Transfer a portion to a test tube and centrifuge for a short time. Transfer to a NaCl cell and scan with an infra red spectrophotometer, using a 0.5 mm cell in the 8.5 to 10.5 um region. A standard solution is prepared and scanned in the same manner. The area of the DDT peak at 9.83 um is measured with the baseline from 9.4 to 10.2 um, and the % DDT is calculated. [REF-158, p.116 6.309]

  . GENERAL MULTIRESIDUE METHODS FOR THE DETERMINATION OF ORGANOCHLORINE & ORGANOPHOSPHORUS PESTICIDES RESIDUES. THE METHOD APPLIES TO P,P'-DDT IN NONFATTY FOOD, DAIRY PRODUCTS, FISH, & WHOLE EGGS. THOROUGHLY MIXED SAMPLE IS EXTRACTED WITH METHYL CYANIDE (HIGH-H2O FOODS) OR AQUEOUS METHYL CYANIDE (LOW-H2O OR HIGH SUGAR FOODS). FAT IS EXTRACTED FROM FATTY FOODS & PARTITIONED BETWEEN PETROLEUM ETHER & METHYL CYANIDE. ALIQUOT (NONFATTY SAMPLES) OR ENTIRE SOLUTION (FATTY SAMPLES) OF METHYL CYANIDE IS DILUTED WITH WATER & RESIDUES ARE EXTRACTED INTO PETROLEUM ETHER. RESIDUES ARE PURIFIED BY CHROMATOGRAPHY ON FLORISIL COLUMN, ELUTING WITH MIXTURE OF PETROLEUM & ETHYL ETHERS. RESIDUES IN CONCENTRATED ELUATES ARE MEASURED BY GC & IDENTIFIED BY COMBINATIONS OF GAS, THIN LAYER, OR PAPER CHROMATOGRAPHY. [REF-158, p.533 29.001]

  . Official final action for p,p'-DDT in soil by gas chromatography with electron capture detection. After preparation & extraction of sample followed by cleanup with Florisil column make preliminary injection of 5-10 ul into gas chromatograph. To calculate to dry basis, dry separate sample of 10 g about 16 hr at 105 deg C to obtain % solids. [REF-158, p.537 29.013]

  . SILICIC ACID COLUMNS WERE INVESTIGATED FOR SEPARATING HEXACHLOROBENZENE, PCB'S, DDE, DDT, & CIS- & TRANS-CHLORDANE FROM TOXAPHENE, IN AMBIENT AIR. [REF-159]

  . EPA Method 608: Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs). A gas chromatography method for the analysis of DDT in municipal and industrial discharges, consists of a glass column, 1.8 m x 4 mm, packed with Supelcoport (100/120 mesh) coated with 1.5% SP-2401, with electron capture detection, and a 5% methane/95% argon mixture as the carrier gas at a flow rate of 60 ml/min. A sample injection volume of 2 to 5 ul is suggested, the column temperature is held isothermal at 200 deg C. This method has a detection limit of 0.012 ug/l and an overall precision of 0.31 times the average recovery - 0.21, over a working range of 0.5 to 30 ug/l. [REF-160]

  . EPA Method 625: Acid/Base/Neutral Extractables. A gas chromatography/mass spectrometry method for the analysis of DDT in municipal and industrial discharges, consists of a glass column, 1.8 m x 2 mm ID, packed with Supelcoport (100/120 mesh) coated with 3% SP-2250, with the detection performed by the mass spectrometer, and helium as the carrier gas at a flow rate of 30 ml/min. A sample injection volume of 2 to 5 ul is suggested, the column temperature is held isothermal at 50 deg C for 4 min and then programmed immediately at 8 deg/min to a final temperature of 270 deg C. This method has a detection limit of 4.7 ug/l and an overall precision of 0.65 times the average recovery - 0.58, over a working range of 5 to 1300 ug/l. [REF-160]

  . EPA Method 8080: Organochlorine Pesticides and Polychlorinated Biphenyls (PCB's). The sensitivity and reliability of Method 8080 usually depends on the level of interferences rather than on instrumental limitations. If interferences prevent detection of the analytes, Method 8080 may also be performed on samples that have undergone cleanup. Method 3620, Florisil Column Cleanup, by itself or followed by Method 3660, Sulfur Cleanup, may be used to eliminate interferences in the analysis. This method is used to determine the concentration of organochlorine pesticides and polychlorinated biphenyls (PCBs) in solid waste. A representative sample is collected in a glass container equipped with a Teflon-lined cap. Due to the possibility of contamination, any contact with plastic must be avoided. Maximum sample holding time after extraction is 40 days. Detection is achieved by an electron capture detector or a halogen-specific detector. Column 1 contains Supelcoport (100/120 mesh) coated with 1.5% SP-2250/1.95% SP-2401 packed in a 1.8 m by 4 mm ID glass column or equivalent. Colomn 2 contains Supelcoport (100/120 mesh) coated with 3% OV-1 in a 1.8 m by 4 mm ID glass column or equivalent. Under the prescribed conditions, DDT has a detection limit of 0.012 ug/l, an average recovery range of four measurements of >0-170.6 ug/l, and a limit for the standard deviation of 61.6 ug/l. [REF-161]

15-3 CLINICAL LABORATORY METHODS:

  . GENERAL MULTIRESIDUE METHODS FOR THE DETERMINATION OF ORGANOCHLORINE & ORGANOPHOSPHORUS PESTICIDES RESIDUES. THE METHOD APPLIES TO P,P'-DDT IN FISH. THOROUGHLY MIXED SAMPLE IS EXTRACTED WITH METHYL CYANIDE (HIGH-H2O FOODS) OR AQUEOUS METHYL CYANIDE (LOW-H2O OR HIGH SUGAR FOODS). FAT IS EXTRACTED FROM FATTY FOODS & PARTITIONED BETWEEN PETROLEUM ETHER & METHYL CYANIDE. ALIQUOT (NONFATTY SAMPLES) OR ENTIRE SOLUTION (FATTY SAMPLES) OF METHYL CYANIDE IS DILUTED WITH WATER & RESIDUES ARE EXTRACTED INTO PETROLEUM ETHER. RESIDUES ARE PURIFIED BY CHROMATOGRAPHY ON FLORISIL COLUMN, ELUTING WITH MIXTURE OF PETROLEUM & ETHYL ETHERS. RESIDUES IN CONCENTRATED ELUATES ARE MEASURED BY GC & IDENTIFIED BY COMBINATIONS OF GAS, THIN LAYER, OR PAPER CHROMATOGRAPHY. [REF-158, p.533 29.001]

  . Gas chromatographic method for organochlorine pesticide & polychlorinated biphenyl residues in fish. The method applies to p,p'-DDT. Chlorinated pesticides & polychlorinated biphenyls are extracted from prepared fish sample with petroleum ether, cleaned up on Florisil column & determined by GC against reference standards. [REF-158, p.540 29.029]

  . Gel permeation chromatographic method for the determination of organochlorine pesticide residues in poultry fat. The method applies to p,p'-DDT. Liquid poultry fat is dissolved in methylene chloride cyclohexane (1+1). Residues are separated from lipid by gel permeation chormatography (GPC), & identified & measured in concentrated eluated by gas chromatography with electron capture detection. [REF-158, p.541 29.037]

  . ... A microcoulometric method for determining p,p'-DDT, p,p'-TDE, and p,p'-DDE in blood /was developed/. /No further details were specified/. [REF-162, p.37]

  . A method ... was developed ... based on the extraction of bis-(4-chlorophenyl)acetic acid (p,p'-DDA) /a metabolite found in the urine/ ... from acidified urine, conversion into the methyl ester. ... Limit of detection ... about 2 ng. [REF-163, p.38]

  . Biological fluids & tissues may be assayed for DDT, DDE, & DDD by electron-capture gas chromatography as described ... for aldrin /which use a scheme that includes many other organochlorine insecticides/. [REF-71, p.105]

  . Organochlorine pesticide residues in human liver samples were determined by gas chromatography with electron capture detection on a fused silica SE-52 capillary column or by gas chromatography/mass spectrometry on a silica SE-30 wall-coated capillary column with selected ion monitoring detection. /Organochlorine pesticides/ [REF-164]

  . A NEUTRON ACTIVATION ANALYSIS PROCEDURE EMPLOYING HIGH PERFORMANCE LIQUID CHROMATOGRAPHIC SEPARATIONS & RADIOASSAY FOR (38)CL IS EMPLOYED FOR DETECTION OF DDT, BIS(P-CHLOROPHENYL)-ACETIC ACID, DDE, & DDD IN URINE. DETECTION LIMIT FOR DDT IS 0.01 MG/ML. [REF-165]

16***MANUFACTURING AND USE INFORMATION ***

16-1 METHODS OF MANUFACTURING: 

  . Chlorobenzene undergoes acid-catalyzed condensation with trichloroacetaldehyde to produce DDT. [REF-9, p.5(79) 800]

  . ... P MULLER, US PATENT 2,329,074 (1944 TO GEIGY). ... LARGE SCALE PRODUCTION. [REF-8, p.409]

16-2 IMPURITIES: 

  . ... THE CONDENSATION OF CHLOROBENZENE WITH TRICHLOROACETALDEHYDE ... REACTION ... /PRODUCES/ P,P'-DDT ... TECHNICAL PRODUCT ... THAT CONTAINS UP TO 30% OF O,P'-DDT ... WHICH, BEING OF INSECTICIDAL VALUE, IS NOT USUALLY REMOVED. [REF-3, p.231]

  . DDT refers to technical /grade/ DDT, which is usually composed of: 77.1% p,p'-DDT, 14.9% o,p'-DDT, 0.3% p,p'-DDD, 0.1% o,p'-DDD, 4.0% p,p'-DDE, 0.1% o,p'-DDE, and 3.5% unidentified compounds. [REF-78, p.A-2]

16-3 FORMULATIONS/PREPARATIONS: 

  . Grade: Technical, purified, aerosol, USP, as chlorophenothane [REF-10, p.346]

  . ... /MEDICAL PREPN IS/ MIXT OF 10% DDT POWDER WITH TALC OR ANY OTHER SUITABLE DILUENT. [REF-152, p.1186]

  . Dicophane Application: Applic Dicophan; DDT Application. Dicophane 2 g, emulsifying wax 4 g, xylene of commerce 15 ml, citronella oil 0.5 ml, water to 100 ml. [REF-33, p.836]

  . Dicophane Dusting-powder: Conspersus Dicophani; DDT Dusting-powder. Dicophane 10 g, calcium carbonate 10 g, & sterilized light kaolin or light kaolin (natural) 80 g. [REF-33, p.836]

  . Emulsio Clofenotani (Dan Disp): Dicophane Emulsion. Dicophane 500 mg, chloroform 1.5 g, turpentine oil 2 g, potash soap spirit 3 g, & water 93 g. [REF-33, p.836]

  . Spiritus Clofenotani (Nord P): DDT Spirit. Dicphane 2 g, acetone 18 g, & alcohol 80 g. [REF-33, p.836]

  . Proprietary preparations /incl/ Esoderm (Priory Lab, UK). Lotion containing dicophane 1% & gamma benzene hexachloride 1% in isopropyl alcohol. ... Shampoo containing dicophane 1%, gamma benzene hexachloride 1%, ti-tree oil, wool fat, & a sulfonated alcohol. [REF-33, p.836]

  . ... /DDT AS INSECTICIDE OR CONTACT POISON IS/ FORMULATED AS AEROSOLS, DUSTS, SOLUTIONS, WETTABLE POWDERS, EMULSIFIABLE CONCENTRATES, GRANULAR. SPACE SPRAYS FOR HOME USE USUALLY ARE FORMULATED WITH KEROSENE & SMALL AMT OF METHYL-NAPHTHALENE OR XYLENE TO PRODUCE 5% SOLN. METHYLNAPHTHALENE, XYLENE, CYCLOHEXANONE, ISOPHORONE, TETRALIN OR CUMENE ARE USED AS SOLVENTS FOR EMULSION CONCENTRATES. THERE IS TENDENCY TO CAKE ... BEFORE OR AFTER GRINDING SO IT IS OFTEN MIXED WITH EQUAL AMT PYROPHYLLITE OR TALC BEFORE GRINDING. ADDN OF WETTING AGENT TO THIS FORMS WETTABLE POWDER OR IT CAN BE FURTHER DIL & USED AS DUST. [REF-2, p.C-93]

  . TECHNICAL PRODUCT CONTAINS ABOUT 80-90% P,P'-ISOMER. [REF-82, p.568]

  . Technical DDT is ... composed of up to 14 chemical cmpd. These include, in addition to from 65-80% of the active p,p'DDT, 15-21% of nearly inactive 1,1,1-trichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane, o,p'DDT ... up to 4% of 1,1-dichloro-2,2-bis(p-chlorophenyl)ethane, DDD or TDE; up to 1.5% of 1-(o-chlorophenyl)-2,2,2-trichloroethanol; & traces of 1,1,1-trichloro-2,2-bis(o-chlorophenyl)ethane, o,o'DDT, & bis(p-chlorophenyl)sulfone. [REF-9, p.13(81) 429]

  . ... Formulated in ... granules, aerosols, smoke candles, charges for vaporizers, and lotions. [REF-6, p.25]

  . Chemform Home Termite Concoction /DDT, Chlordane/ [REF-166, p.161]

  . D & P Clinch-Tox /DDT, Chlordane/ [REF-166, p.162]

  . Elco-Cide /DDT, Chlordane/ [REF-166, p.163]

  . End-O-Pest Mosquito Killer /Malathion, DDT/ [REF-166, p.163]

  . Kolocide /Lindane, DDT/ [REF-166, p.165]

  . Lebanon Japanese Beetle Spray /DDT, Chlordane/ [REF-166, p.165]

  . Magik-Mist Insecticide /DDT, Pyrethrins/ [REF-166, p.165]

  . Miller's Fly-Ro-Cide /DDT, Chlordane/ [REF-166, p.166]

  . Mission Brand Ant Powder /Lindane, DDT/ [REF-166, p.166]

  . Multi-Tox C /Chlordane, DDT/ [REF-166, p.166]

  . Multi-Tox L /Lindane, DDT/ [REF-166, p.166]

  . Mysterious Roach Killer Outfit /Pyrethrum, DDT/ [REF-166, p.166]

  . Black Flag Insect Spray /DDT, Methylated Naphthalenes, beta-Butoxy-beta thiocyano-diethyl ether/ [REF-166, p.171]

  . Flit /DDT, Isobornyl thiocyanoacetate, Petroleum distillates/ [REF-166, p.171]

  . Volk Isotox Spray /Lindane, DDT/ [REF-166, p.170]

  . Fly-Ded /DDT, Allethrin/ [REF-166, p.171]

  . Sapho Insect Bombs /DDT, Piperonyl butoxide, Pyrethrins/ [REF-166, p.172]

  . Bab-O-Fly and Mosquito Killer [REF-166, p.160]

  . Black Leaf 11 36 Insect Killer [REF-166, p.160]

  . Bonkil Insecticide Powder [REF-166, p.160]

  . Bontox [REF-166, p.160]

  . Brayton's Residual Insecticide [REF-166, p.161]

  . Brulin's Roach & Ant Toxicant [REF-166, p.161]

  . Brulin's 4-X Concentrate [REF-166, p.161]

  . Certo-Kill [REF-166, p.161]

  . Chem-Fog [REF-166, p.161]

  . College Brand Household Spray [REF-166, p.161]

  . Cook's Real-Kill Mothproofer [REF-166, p.161]

  . Cornell Residual Household Spray [REF-166, p.161]

  . Dairy-Mist Fly Spray Concentrate [REF-166, p.162]

  . Dampo [REF-166, p.162]

  . Dawson #4 Insecticide [REF-166, p.162]

  . Ded-Tox Dust [REF-166, p.162]

  . Dee-Dex [REF-166, p.162]

  . Dee-Dex "25" [REF-166, p.162]

  . Demoxo [REF-166, p.162]

  . Didimac [REF-166, p.162]

  . Dow Grain Bin Spray [REF-166, p.162]

  . Duricide DDT [REF-166, p.162]

  . Dyocide 8 [REF-166, p.162]

  . End-O-Pest Rose Dust [REF-166, p.163]

  . Flea-Foil Flea Powder [REF-166, p.163]

  . Flit Fly and Mosquito Killer [REF-166, p.163]

  . Flit Moth Proofer [REF-166, p.163]

  . Genidust D-10 Dust [REF-166, p.164]

  . Genitol [REF-166, p.163]

  . Go-Nex [REF-166, p.164]

  . Haviland 3D Insecticide [REF-166, p.164]

  . Hep 5% Insect Killer [REF-166, p.164]

  . Jap Beetle Killer [REF-166, p.164]

  . Ketokil No 2 [REF-166, p.164]

  . Killer Dust D-10 [REF-166, p.164]

  . Knoxout Insect Spray and Powder [REF-166, p.165]

  . Lethalaire G-57 [REF-166, p.165]

  . Little David Insect Spray [REF-166, p.165]

  . Miller's DDT Household Spray [REF-166, p.165]

  . Miller's Spray-O-Cide [REF-166, p.166]

  . Monsanto Santobane [REF-166, p.166]

  . Mothene [REF-166, p.166]

  . New Larvex [REF-166, p.166]

  . Patterson's Household Fly Spray [REF-166, p.167]

  . Penick Roach Insecticide No 2 [REF-166, p.167]

  . Pest-B-Gon Spray [REF-166, p.167]

  . Pestroy [REF-166, p.167]

  . Planter's Truk-Dust [REF-166, p.167]

  . Residol [REF-166, p.168]

  . Rohm & Haas Mosquito Larvicide No 30 [REF-166, p.168]

  . Sani-Deth Will-Kill Water Bug Death [REF-166, p.168]

  . Stay-Dee Dusting Powder [REF-166, p.169]

  . Super-Five [REF-166, p.169]

  . Swift's Gold Bear D-2-E [REF-166, p.169]

  . Swift's Gold Bear D-B-E [REF-166, p.169]

  . Top [REF-166, p.169]

  . Tree-Mist [REF-166, p.169]

  . Twin Light No Spray [REF-166, p.169]

  . Cezarex [REF-6, p.25]

  . Dinocide [REF-6, p.25]

  . Guesapon [REF-6, p.25]

  . Guesarol [REF-6, p.25]

  . Gyron [REF-6, p.25]

  . Ixodex [REF-6, p.25]

16-4 MANUFACTURERS: 

  . Lobel Chemical Corporation, 100 Church Street, New York, NY 10007, (212) 267-4265 [QR] [REF-167, p.225]

16-5 OTHER MANUFACTURING INFORMATION: 

  . ... RELEASED FOR COMMERCIAL USE IN USA ON AUGUST 31, 1945; 1946 WAS 1ST FULL YR OF USE. AT THAT TIME, DDT WAS INTRODUCED IN MALARIA-STRICKEN REGIONS OF THE WORLD & REMAINS ... ONE OF PRIMARY INSECTICIDES FOR CONTROL OF MALARIA THROUGH ERADICATION OF VECTORS. FROM 1946-1972, DDT WAS ONE OF MOST WIDELY USED AGRIC INSECTICIDES IN USA & OTHER COUNTRIES. [REF-39, p.3687]

  . ... USE IN USA ... WAS CANCELLED IN 1972. EMERGENCY USE IS PERMITTED ONLY WITH EPA APPROVAL. ... THE MAY 1978 SUSPENDED & CANCELLED PESTICIDES LIST, PUBLISHED BY EPA, CLASSIFIES DDT AS CANCELLED EXCEPT FOR USE BY US PUBLIC HEALTH SERVICE & OTHER HEALTH SERVICE OFFICIALS FOR CONTROL OF VECTOR DISEASES, FOR US DEPT OF AGRIC OR MILITARY FOR HEALTH QUARANTINE, IN DRUGS FOR CONTROLLING BODY LICE (TO BE DISPENSED BY PHYSICIAN), & IN FORMULATION OF PRESCRIPTION DRUGS FOR CONTROLLING BODY LICE. [REF-152, p.1200]

  . INSECT RESISTANCE TO DDT HAS BECOME WIDESPREAD IN MANY SPECIES. THIS HAS BEEN SHOWN TO BE ATTRIBUTABLE TO SELECTION OF NATURALLY OCCURRING GENOTYPES THAT POSSESS ENHANCED AMT OF ENZYME DDT'ASE ... WHICH DETOXIFIES DDT TO INACTIVE DDE. [REF-168, p.85]

  . DDT ... WAS PATENTED AS INSECTICIDE IN 1939 BY SWISS CHEMIST, PAUL MULLER. [REF-82, p.568]

  . Sweden banned the use of DDT and certain other organochlorine pesticides on January 1, 1970. [REF-6, p.44]

  . ... /Although the/ agricultural use /of DDT/ in the USA ... /is/ prohibited ... its manufacture for export is permitted. [REF-10, p.346]

  . DDT has been employed for control of hundreds of species of insect pests of orchard, garden, field, & forest. It was generally applied as a dust or as water sprays of suspensions or emulsions of DDT at 0.1 to 5%. At the peak of its usage in the United States, DDT was registered for use on 334 agricultural commodities. [REF-9, p.13(81) 431]

  . Restrictions similar to the 1973 USA DDT restrictions have been invoked in most countries of Europe & in Japan. DDT is still widely employed for control of insects of public health importance as a residual spray in dwellings for malaria control & as a dust applied to humans in mass delousing programs for typhus control. [REF-9, p.13(81) 431]

16-6 MAJOR USES: 

  . In actions dated January 15, 1971 & July 7, 1972, the US EPA cancelled all uses of DDT products, except the following: 1) The US Public Health Services & other Health Service Officials for control of vector diseases; 2) The USDA or military for health quarantine; 3) In drugs, for controlling body lice (to be dispensed only by a physician); & 4) in the formulation for prescription drugs for controlling body lice [REF-4, p.247]

  . DDT can be used for a few specialized /emergency/ purposes, eg, to combat the tussock moth [REF-10, p.346]

  . MEDICATION (VET) [QR]

  . MEDICATION [QR]

  . [SRI] CONTACT INSECTICIDE FOR VARIETY OF VEGETABLES AND CROPS /SRP: FORMER USE IN USA/ 

  . DDT IS A POTENT NON-SYSTEMIC STOMACH & CONTACT INSECTICIDE OF HIGH PERSISTENCE ON SOLID SURFACES & READILY PARTITIONS INTO ANIMAL FATS WHERE IT MAY ACCUM. IT HAS LITTLE ACTIVITY AGAINST PHYTOPHAGOUS MITES & IS PHYTOTOXIC TO CUCURBITS & SOME VARIETIES OF BARLEY. /SRP: FORMER USE IN USA/ [REF-3, p.231]

  . USE FOR CONTROL OF MALARIA, TYPHUS, & OTHER INSECT-TRANSMITTED DISEASES /SRP: FORMER USE IN USA/ [REF-82, p.568]

  . CONTROL OF SOME FOREST DEFOLIATORS /WITH DDT INCL/ SPRUCE BUDWORM ... BLACK HEADED BUDWORM ... HEMLOCK LOOPER ... GYPSY MOTH ... TENT CATERPILLAR ... DOUGLAS-FIR TUSSOCK ... PINE TUSSOCK MOTH ... PINE BUTTERFLY ... ELM SPANWORM ... SAWFLIES ... /SRP: FORMER USE IN USA/ [REF-169, p.191]

  . ... ONE OF ... CHIEF USES WAS IN ... MEDICAL ENTOMOLOGY ... FOR CONTROLLING MOSQUITO LARVAE & ADULTS, FLIES, BODY LICE, BEDBUGS, & FLEAS ... PESTS OF LIVESTOCK, FARM CROPS, FOREST & SHADE TREES, & STORED PRODUCTS. /FORMER USE/ [REF-152, p.1200]

16-7 CONSUMPTION PATTERNS:

    [SRI] ESSENTIALLY 100% AS AN INSECTICIDE 

    [SRI] 90% EXPORTED (1971); 9% ON COTTON, 1% ON A VARIETY OF VEGETABLES, FIELD CROPS, AND LIVESTOCK (PRIMARILY CATTLE); SINCE 1972, VIRTUALLY ALL DDT PRODUCED IN THE UNITED STATES HAS BEEN EXPORTED; LESS THAN 450 MILLION GRAMS WAS CONSUMED IN THE UNITED STATES FOR EMERGENCY USE (1974) 

16-8 U.S. PRODUCTION:

    [SRI] (1972) 2.27X10+10 G 

    [SRI] (1975) 4.3X10+10 G (EST, INCL FORMULATIONS) 

    [SRI] (1978) 1.37X10+10 G (EST) 

    [SRI] (1983) NOT PRODUCED COMMERCIALLY IN US 

16-9 U.S. IMPORTS:

    [SRI] (1972) 2.0X10+8 G 

16-10 U.S. EXPORTS:

    [SRI] (1971) 90% /OF US PRODUCTION WAS/ EXPORTED 

    [SRI] (1972) 1.61X10+10 G 

    [SRI] (1975) 2.15X10+10 G (INCL FORMULATIONS) 

    [SRI] (1978) 1.37X10+10 G 

    (1983) 3.31X10+4 lb [REF-170, p.99]

    (1985) 3.03X10+8 g /Chlorinated hydrocarbon preparations (including DDT preparations)/ [REF-171, p.2-127]

    (1987) 1.308X10+6 lb /Chlorinated hydrocarbon preparations (incl DDT preparations)/ [REF-172, p.2-135]

    (1988) 1.052X10+6 lb /Chlorinated hydrocarbon preparations (incl DDT preparations)/ [REF-173, p.2-140]

17*** CHEMICAL AND PHYSICAL PROPERTIES ***

17-1 MOLECULAR WEIGHT             : 354.50 [REF-8, p.409]

17-2 MELTING POINT                : 108.5 DEG C [REF-8, p.410]

17-3 BOILING POINT                : 260 DEG C [REF-174, p.C-264]

17-4 DENSITY/SPECIFIC GRAVITY     : 0.98 TO 0.99 [REF-39, p.3688]

17-5 VAPOR PRESSURE               : vapor pressure = 1.6X10-7 mm Hg @ 20 deg C [QR] [REF-175]

17-6 CORROSIVITY                  : Slightly corrosive to iron & aluminum [REF-29, p.A118/Aug 87]

17-7 OCTANOL/WATER PARTITION COEFFICIENT:
  log Kow = 6.91 [QR] [REF-176, p.118]

17-8 SOLUBILITIES: 

  . 0.0000001 g/100 ml water at 27 deg C (pure DDT) [REF-9, p.13(81) 429]

  . 0.0031-0.0034 mg/l of water at 25 deg C [REF-58, p.437]

  . LOW SOLUBILITY IN WATER (0.0012 PPM) & HIGH SOLUBILITY IN FAT (100,000 PPM) [REF-82, p.579]

  . G/100 ML SOLVENT: 58 ACETONE; 78 BENZENE; 42 BENZYL BENZOATE; 45 CARBON TETRACHLORIDE; 74 CHLOROBENZENE; 116 CYCLOHEXANONE; 2 G/100 ML 95% ALCOHOL; 28 ETHYL ETHER; 10 GASOLINE; 3 ISOPROPANOL; 8-10 KEROSENE; 75 MORPHOLINE; 11 PEANUT OIL; 10-16 PINE OIL; 61 TETRALIN; 50 TRIBUTYL PHOSPHATE [REF-8, p.410]

  . Pure DDT has the following approximate solubilities (g/100 ml of solvent at 27 deg C): xylene, 60; dioxane, 100; o-dichlorobenzene, 68; crude kerosene, 8; refined kerosene, 4; methylated naphthalenes, 40-60; mineral oil, 5; dichlorodifluoromethane, 2; dibutyl phthalate, 33 [REF-9, p.13(81) 429]

  . /DDT is/ highly lipid soluble. [REF-41, p.41]

  . FREELY SOL IN PYRIDINE, DIOXANE; SOLUBILITY IN ORG SOLVENTS INCR WITH RISE IN TEMP; PRACTICALLY INSOL IN DIL ACIDS, ALKALIES [REF-8, p.410]

  . water solubility = 2.5X10-2 mg/l @ 25 deg C [QR] [REF-177]

17-9 SPECTRAL PROPERTIES: 

  . MAX ABSORPTION (ALCOHOL): 240 NM (LOG E= 4.3); 270 NM (LOG E= 2.8); SADTLER REFERENCE NUMBER: 127 (IR, PRISM) [REF-178, p.C-291]

  . MAX ABSORPTION (95% ALCOHOL): 236 NM [REF-8, p.410]

  . IR: 15542 (Sadtler Research Laboratories Prism Collection) [QR] [REF-179, p.V1 601]

  . UV: 4655 (Sadtler Research Laboratories Spectral Collection) [QR] [REF-179, p.V1 601]

  . NMR: 620 (Varian Associates NMR Spectra Catalogue) [QR] [REF-179, p.V1 601]

  . Intensity of mass spectral peaks: 246 M/z (100%); 318 M/z (79%); 248 M/z (66%); 316 M/z (61%) [QR] [REF-180, p.105]

17-10 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . DECOMP AT 110 DEG C; DEHYDROCHLORINATES IN ALKALI OR ORG BASES WHEN IN ORG SOLVENTS [REF-18, p.507]

  . TECHNICAL GRADES OF DDT ARE MIXT OF SEVERAL SIMILAR CMPD & HAVE SETTING POINT OF ABOUT 88 DEG C [REF-8, p.409]

  . TECHNICAL PRODUCT VARIES IN COLOR FROM WHITE TO DEEP GRAY; IT POSSESSES FRUIT-LIKE ODOR; & MELTS OVER CONSIDERABLE RANGE OF TEMPERATURES [REF-12, p.592]

  . Odorless /DDT and isomers/ [REF-6, p.23]

  . Tasteless /DDT and isomers/ [REF-6, p.23]

  . NEEDLES CRYSTALLIZE FROM 95% ALCOHOL [REF-8, p.410]

  . Technical DDT has similar solubility characteristics to p,p'-DDT [REF-3, p.231]

  . log Kow= 6.36; (log Kow= 6.38, high pressure liquid chromatography) [QR] [REF-181, p.501-2]

  . 1.5X10-7 MM HG AT 20 DEG C [QR] [REF-8, p.410]
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