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CHEMICAL SPILL DATA



CHAPTER 44



DEVELOPMENT OF A CHEMICAL SPILL PRIORITY LIST FOR ENVIRONMENT CANADA Merv Fingas and Kerry Ketcheson Emergencies Science Division, Environment Canada, Ottawa, Ontario



Carol Lau and Mary-Ann Spicer Environmental Emergencies Branch, Environment Canada, Hull, Quebec
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INTRODUCTION In 1979, the Environmental Emergencies Branch embarked on an accelerated program to improve the response and countermeasures technology for spills of materials other than oil. As an essential part of this program, a methodology was devised to develop a priority list of chemicals on which to focus further research efforts. A list was compiled of 150 hazardous materials with significant potential to be spilled in Canada. This list was then used to develop specialized countermeasures, analytical techniques, and spill manuals for these chemicals. Individual manuals called EnviroTIPS were prepared for the first 50 priority substances. Tests of the utility (mathematical efficiency) of the priority list showed that a large portion of the spills were those of the higher priority substances. Statistical spill data are extremely useful for setting priorities and identifying project needs for spill prevention and preparedness. This was recognized in 1972, and a database was developed to consolidate all Canadian spill data. This database is known as NATES, short for National Analysis of Trends in Emergencies System. The NATES database now contains data on over 150,000 spill events. About 60% of these spill events are related to oil and petroleum products. About 20% involve wastes and aggregate materials. Only about 10% involve the spillage of ‘‘pure’’ chemicals. The first spill priority list was developed in 1980 (Fingas, 1984). Lists were developed of the top 10, 50, and 150 chemicals. Several mathematical approaches to the development of the priority list were tried. However, it was found that a simple ranking of supply volume, reported spill frequency, historical spill volumes, and toxicity could result in a satisfactory list. The main objective was to identify the minimum number of chemicals that would account for the maximum number of spills. The use of the list would be as noted above, to act as a focus for the development of countermeasures, analytical methods, and spill manuals. 44.3



44.4



CHAPTER FORTY-FOUR



The first priority list (1980) was successful in that a chemical could account for many spills. The first 10 chemicals accounted for 37% of the reported spill events by number, 83% of the spill volume, and 50% of the volume of chemical supply in Canada. A new list was developed in 1990 (Fingas et al., 1990, 1991a, b). While this list used a similar procedure, more extensive toxicity data was used. The utility of this new list was analyzed as was the 1980 list. The first 10 priority substances account for 43% of spill numbers, 25% of spill volume, and 15% of supply volume. The first 50 substances account for 80% of spill numbers, 97% of spill volume, and 65% of supply volume. The 150 top priority chemicals account for 97% of spill numbers, 98% of spill volume, and 82% of supply volume. This utility was much higher than the previous priority list. This article presents the third update of the spill priority list based on chemical spill data over a 10-year period from 1987 to 1997.
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DEVELOPMENT OF A NEW PRIORITY LIST The objective of developing lists is to provide a minimum number of chemicals that account for the most spill numbers and concerns. A large part of the concern relates to the environmental and human toxicity of the spilled material. Therefore, in addition to considering the spill numbers, it is very important to examine the toxicities of the spilled material. The following objectives and principles were set for developing the new list. 1. The list should be developed in a systematic and mechanical fashion—that is, the placement of individual compounds will be based only on the algorithm used and not on human judgment. 2. The high-volume and frequently spilled chemicals should appear at the top of the list, but toxicity should affect their relative placement. 3. Toxicity will be divided into two considerations, mammalian and aquatic, encompassing both environmental and health concerns. 4. As in the first two lists, one of the prime objectives is to produce a list that contains as few chemicals as possible to deal with the largest number and volume of spills. 5. All possible candidates will be evaluated, but only materials with a spill history will be in the top lists. 6. Completely innocuous materials will not be considered to ensure that they do not appear in any final priority lists. 7. Several sizes of groupings (e.g., 10, 25, 50, etc.) will be prepared to allow use for a variety of purposes. The procedure employed for developing the new list is different than previous methods. Candidate chemicals and hazardous substances other than oil were not taken from all known spill priority lists but only from materials known to have been spilled in the past 15 years. This was done to eliminate the possibility that chemicals that have never been spilled or have a low spill potential might be present on the new priority list, as occurred in the past list. The problem is that many lists contain materials that have no spill history. This is because these chemicals may not be transported or consumed in the form noted on the particular priority list, they may be a degradation or reaction product, or they may not be used commercially at the present time. Furthermore, there is an extensive spill history at this time, as evidenced by a sizeable database, and substances that have a potential for spillage are likely to be listed. Few new chemicals appear to be produced in high volumes. After the candidate chemicals were accumulated, they were reviewed and synonyms and substances that were different forms of each other were removed. Materials that could not
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be classified were separated. They are presented in Table 44.1, which shows many materials that could not be specified as a pure chemical. Examples of this include pesticides and unknown substances. There are also a large number of other materials that are best listed on a table such as this, e.g., the metal concentrates, construction materials, and food. Because some of these materials do not pose a simple chemical hazard, they are best considered as aggregate materials, as noted in the table. Table 44.1 shows the diversity of materials that are typically dealt with by emergency crews as environmental concerns. Some materials that may appear to be innocuous to the public may pose a serious environmental threat. Examples of this include soil spilled into a salmon-spawning area. This apparently harmless incident could result in serious consequences to the salmon spawn in that area. Data on aquatic and mammalian toxicity were collected from standard reference sources. Aquatic data included the results of acute lethal toxicity testing on rainbow trout, bluegill, fathead minnow, and Daphnia magna. Aquatic data on similar species were collected if none of the above species data was available. Aquatic data were found for over 50% of the named compounds. Oral and inhalation toxicity to the rat were collected for the mammalian toxicity. Toxicity data were available for over 70% of substances on the list. These data on the substances and the remaining priority substances are shown in Table 44.2. If the toxicity data were for a slightly different species or time range, data were still included. Similarly, the spill numbers and spill amount of the chemicals were ranked by simple numbers. The sum of the ranking for each of the four categories (spill numbers, spill volume, aquatic toxicity, and mammalian toxicity) was simply added to yield an overall value. The value for spill frequency was added in twice (as a square) to ensure that this factor was rated higher than other factors. These overall values are then directly related to the order of priority, lowest number first. The top priority chemicals are listed in Table 44.3. The utility of this new list was analyzed in a similar manner to the previous list and a graph of this is shown in Fig. 44.1. The first 10 priority substances account for 45% of spill numbers and 24% of spill volume. The first 50 substances account for 80% of spill numbers and 79% of spill volume. The 150 top priority chemicals account for 92% of spill numbers and 91% of spill volume. This utility is about the same as the previous priority list and easily satisfies the starting criteria. Table 44.4 lists the top 10, 50, and 150 priority substances. The Appendix contains a list of priority substances from various organizations and shows how this new priority list relates to these substances and to previous priority lists. This list is abbreviated to remove substances that appeared on only one list and are not produced in large quantities. This reduction amounts to a list one-third shorter than it would otherwise be. An examination of the table in the Appendix shows that many chemicals that are on priority lists are also a concern for frequent spillage.
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FIGURE 44.1 The priority chemicals.



TABLE 44.1 Aggregate Materials Spilled (1987–1997)



Number Acid, unspecified Acrylic materials Adhesives Alcohols Alkylamines Aluminum Bases, unspecified Burn emissions Calcium lignosulfonate Chromium materials Clay Cleaners Coal and clinker Cobalt Construction materials Consumer products Copper and concentrates of copper Copper / nickel concentrates Drilling muds Dyes Explosives Fatty acids Fertilizers, unspecified



52 22 44 10 2 3 29 40 7 71 20 69 4 3 58 11 17 8 17 118 2 4 151



Mass (tons) 89 0.3 127 1 0 15 982 0 35 65 4 455 0.02 4 813 0.03 4,803 45 662 94 0 6 1,675
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TABLE 44.1 Aggregate Materials Spilled (1987–1997) (Continued )



Firefighting foam Food Fungicides, unspecified Gas releases Gasoline additives Herbicides, unspecified Industrial materials, various Iron and iron oxide Latex Lead ore and concentrates Lead / zinc concentrates Manure Mercaptan liquid Metals, unspecified Mine material Molybdates Natural materials Nickel and nickel concentrates Oil additives Paints Pesticides, unspecified Phenolic resins Phosphates Phossy water Plastics and plastic materials Polymers, miscellaneous Polyols Radioactives Resins Sewage Silicone materials Silver concentrate Soils and sediments Solvents, unspecified Steel mill liquors Surfactants Tin and tin concentrates Tire fires Unknown or not clearly specified Waste materials Waste water Wood waste and products Total



Number



Mass (tons)



12 64 5 51 20 77 158 11 43 12 1 27 4 19 6 11 13 21 9 401 134 29 7 24 37 18 6 5 82 171 12 1 62 94 6 74 7 8 777 143 62 37 3,523



12 67 0.003 45 0.50 2 149 32,909 34 1,100 48 138 0 306 64 33 0 4,739 9 312 128 39 125 189 96 9 2 0.30 15 4,425 30 17 100 80 0.17 315 2 0 134,046 643 11,482 61 201,650
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TABLE 44.2 The Spilled Substances and Their Toxicity Aquatic toxicity (in ppm) Mammalian toxicity (in ppm)



Name 1,1-dichloroethane 1,2-propanediamine 1,3-butadiene 1,4-dioxane 1-decene 1-methyl-2-pyrrolidone 2,4-D 2-chloro-4-hexanone 2-ethylhexanoic acid 2-ethylhexanol 2-ethylpyridine 2-methyl-5-ethylpyridine 2-thioethanol 3-methoxypropylamine 8-hydroxyquinoline benzoate 9,10-anthraquinone Acephate Acetaldehyde Acetic acid Acetic anhydride Acetone Acetonitrile Acetylene Acrylamide Acrylic acid Acrylonitrile Adipic acid Aldrin Aluminum alkyl compounds Aluminum chloride Aluminum fluoride Aluminum oxide Aluminum phosphide Aluminum sulfate Aminocarb Amitrole Ammonia Ammonium bisulfate Ammonium bisulfite Ammonium chloride



Number of spills 1 1 4 3 1 1 51 1 1 4 1 1 1 1 1 1 2 1 9 10 4 4 3 5 2 4 1 1 2 8 1 3 1 52 3 1 225 1 1 4



Spill amount (tons)



Rainbow trout



Bluegill



0.00004696 0.03 0.22887825 0.001 0.09766 14.3636885 0.0224 0.00908 7.68 0.008918 0.0018368 0.000007 0 0.35 0.23 0.15352542 29.1043246 0.19834325 39.003148 0 0.245 0.276275 6.7 2.75 0.0000288 2.004 29.4462016 3 100.47146 0 223.2571452 0.41 0.2 178.7559487 0.2 3.03879704



Fathead minnow



Daphnia magna 1,000



1,010 10,000



200



263



35



130



120



Orl-rat LD50 (mg/kg) 725 2,230 5,480 7,120 10,000 3,914 375



200 5,540



600 53 11 75 8,300 1,850



7,000 1,300



12



14



30.8 82



Ihl-rat LC50 2 hour



Ihl-rat LC50 4 hour 13,000



12,788



128,250 12,788



3,000 3,730



28.2 414



244



500



Ihl-rat LC50 1 hour



10,000 45 10 100



6,000 700 661 3,310 1,780 5,800 2,460



4,070



150 13,300 5,620 1,000 18,568 5,655



0.4



0.036



12 330 0.013



16 97 0.028



0.56



124 33.5 78 11,000 39



1,802 425



3,450 10,103



13.57



3.1



8.5



1



1.5



4



30 80



81



0.9



144



13



6,207 30 1,100 2,000



1,650



44.9



TABLE 44.2 The Spilled Substances and Their Toxicity Aquatic toxicity (in ppm) Mammalian toxicity (in ppm)



Name Ammonium hydroxide Ammonium nitrate Ammonium persulfate Ammonium phosphate Ammonium sulfate Ammonium thiosulfate Ammonium xylenesulfonate Antimony trioxide Argon Arsenic Arsenic trioxide Asbestos Atrazine Avenge Azinphos-methyl Bacillus thuringiensis Barium Barium carbonate Barium chlorate Barium sulfate Bensulide Bentazon Benzaldehyde Benzene Benzene phosphorus dichloride Benzenesulfonic acid Benzoic acid Benzoyl chloride Boric acid Bromacil Bromadiolone Bromine Bromoxynil Busan (2-bromo-4⬘hydroxyacetophenone) Butadiene dimer Butyl acetate Butyl acrylate Butyl alcohol Butyl cellosolve Butyl mercaptan Butyl methacrylate Butylate Butylene Cadmium oxide Ammonium chloride Calcium Calcium carbide Calcium carbonate Calcium chloride



Number of spills



Spill amount (tons)



123 98 1 1 23 3 1 1 3 7 2 11 16 5 2 12 3 1 1 6 2 1 1 50 1 2 1 3 1 1 1 1 1 7



692.0088598 1510.210443



1 4 4 8 2 1 3 4 2 1 43 5 27 52



0.014 0.7843475 0.001157 7.9319975 0.000728



22.40344236 6.700322 0.00574 0.2 4.006 16.242 1 64.1762 1.51708692 1.86 0.624 7.91304 0.05 1.188 5.5 124.2 0.6014 0.000504 0.00169556 88.2 0.0056 4.50182 0.9 1.345761 0.028694 0 0.00098 0 0.2 0.04676



Rainbow trout



Bluegill



Fathead minnow



Daphnia magna



6.25 120



350 2,217 689



202 530



2,840 2,890



800



23 440



20 833 80



0.55 12 11 0.0062



9.9 109 18,476 0.0061



15 0.093



42.7



Ihl-rat LC50 1 hour



Ihl-rat LC50 2 hour



Ihl-rat LC50 4 hour



34,600 3.8



31 0.0059



763 14.6 672 206 7 20,000



587.6 5.3



410 418



10,464



6 5



1.07 63



10 24 62 18



15



1,540 34 100



133



100



16,500



1



327



4,730



1,910



2,802.5



5.5 0.005 0.905056 9.30922 3.03879704 4.90378 1.26 268.251644 498.6678977



Orl-rat LD50 (mg/kg)



81



0.9



10,650



144



271 1,100 1,300 930 0.89 1,700 1,900 2,660 641 0.49 2,600 190



3.08 10,768 900 790 470 1,500 16,000 4,000



13



72 1,650



649



1,000



510 8,000



5 325 432 405



6,095 390 2,730 8,000 450 4,020 4,910 2,102 47
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TABLE 44.2 The Spilled Substances and Their Toxicity (Continued ) Aquatic toxicity (in ppm) Mammalian toxicity (in ppm)



Name Calcium hydroxide Calcium hypochlorite Calcium nitrate Calcium oxide Calcium silicon Calcium sulfate Caprolactam Carbamate Carbaryl Carbofuran Carbon 14 Carbon black Carbon dioxide Carbon disulfide Carbon monoxide Carbon tetrachloride Carboxin Cesium Cesium chloride Chlordane Chlorine Chlorine dioxide Chlorine trifluoride Chlorobenzene Chloroethylphosphonic acid Chloroform Chlorophenol Chlorosulfonic acid Chlorothalonil Chlorpyrifos Chromic acid Copper chloride Copper chromium arsenate Copper cyanide Copper sulfate Creosote Cresol Cresylic acid Cyanide Cyclohexylamine



Number of spills 18 21 2 34 1 1 4 2 3 10 1 11 6 8 7 1 4 1 1 1 124 9 1 1 4 2 1 1 14 45 2 2 2 8 18 4 5 10 5



Spill amount (tons) 45.219788 19.04265416 0.7 536.086238 0.002368 0.41223 0.20028 1.1012 0.477258



Rainbow trout



0.07



Bluegill



Fathead minnow



0.00028 0.64855842 38.6058304 0.0426636 0.015925 0.013432 36.2489256 0.005212 0.44 0.003540236 1.3050336 1.679747



Ihl-rat LC50 2 hour



Ihl-rat LC50 4 hour



2,980 1,210 4.3 0.28



6.8 0.24



9 0.87



0.005



230 5



66



9



15,400 2.1 1.97



30.61175392 17.11925928 0.2409 0.02 0.0111475 0.00053424 0



Ihl-rat LC50 1 hour



7,340 850 3,900



0.0623 2,400



21.31074 30.247725 80.320112 0.02 1.6 7.048E-07 0.00126



Daphnia magna



Orl-rat LD50 (mg / kg)



181 0.026 0.02



125



0.06



4



0.1 0.09



35



0.153 0.12



2,780 2,350 430 1,700 2,600 283



8,025 1,807 8,000 2,044



293 292



350 2.09 3



0.0104 24 0.042



15



28



21.36



100 6



58 10



10



0.015



0.15



1.1



0.1 0.45



0.2 1.1



8.4



10.9



1.2 0.075 12.8



0.0004 0.01 0.1 12.311 0.05



1,110 4,000 695 200 50 10,000 82



299 2,965 9,779 2 28 14



1,265 300 725 1,454 1,500 11



1,852



TABLE 44.2 The Spilled Substances and Their Toxicity (Continued ) Aquatic toxicity (in ppm) Mammalian toxicity (in ppm)



Name
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Cygon Cymenes Dacthal Dalapon Decanol Demeton Diacetone Diammonium sulfate Diazinon Dibenzoyl peroxide Dibutyl-p-phenylene Dibutyltin compounds Dicamba Dichloromethane Diclofop-methyl Dicyanodiamide Diethanolamine Diethylamine Diethylene glycol Diethylene triamine pentaacetic acid Diisobutyl dithiophosphinate Diisobutylene Diisocyanate Diisononyl phthalate Diisopropanolamine Diisopropyl ether Diisopropylamine Dimethoate Dimethyl disulfide Dimethyl disulfonate Dimethyl sulfide Dimethyl terephthalate Dimethylacetamide Dimethylamine Dimethylcyclohexylamine Dimethylphosphine Dinitrophenol Dinitrotoluene Dinoseb Dioctyl phthalate Dioxin Diphenyl Diphenyl oxide Diphenylmethane Diquat Dithiocarbamate Diundecyl phthalate Dodecylbenzene



Number of spills 3 1 2 1 1 1 1 1 17 1 1 1 5 2 6 1 10 3 3 1 1 3 3 1 1 1 1 7 1 1 3 1 1 6 2 1 1 1 1 9 3 1 2 3 1 5 1 1



Spill amount (tons)



Rainbow trout



Bluegill



Fathead minnow



Daphnia magna



0.00008185 6.5 0.02 0.54 0.00014 0.01 2.3 0.931658 0.555316635 0.00122728 0.000014 0.033 0.2364182 0.1824075 0.1 8.7585731 3.605025 2.37459 0.0603288 0.0979 0.8007227 2.24315464 0.004312 0.4945 0.000056 0.032265 4.96025 2384 0.01 0 0.416 1.1 0.16806 0.256 0.00000056 0.00837 540



Ihl-rat LC50 1 hour



60 2,800 3,000



1,846



Ihl-rat LC50 2 hour



Ihl-rat LC50 4 hour



413



105



36.7 1.35



28.4



0.11



2.4 3.2



0.12



20 10.3



50 220



2,100 104



202



99



100 855 100



1.4 56 0.6



4,720 1.7 2,520 2,840 66 7,710



1,039 1,600 512 500 0.62 540 12,565



618



277



14,924 585



4,000



4,765



6.2



770 60 200



28



3,300 3,200 4,300 698



68



12



20



19.4 0.36



6.604734 0.02 0.24 0.87 0.4183274 0.024 1.8200168 0.0112 0.00112



Orl-rat LD50 (mg / kg)



11.2



35



14



0.24



750 25 30,000 0.022 2,140 2,450 2,250 231



1,152 805 40,250 2,475 4,725
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TABLE 44.2 The Spilled Substances and Their Toxicity (Continued ) Aquatic toxicity (in ppm) Mammalian toxicity (in ppm)



Name EPTC Ethanethiol Ethanol Ethanolamine Ethyl acetate Ethyl acrylate Ethyl hexyl phthalate Ethyl mercaptan Ethyl nitrite Ethylamine Ethylbenzene Ethylene Ethylene dibromide Ethylene glycol Ethylene glycol monobutyl ether Ethylene oxide Ethylenediamine Fenitrothion Ferric chloride Ferric nitrate Ferric oxide Ferric phosphate Ferric sulfate Ferrous chloride Fluoboric acid Fluorescein Fluorine Formaldehyde Formic acid Fosamine ammonia Freon Fumaric acid Furfural Glycidol Glyphosate Guthion Halon Heavy water Helium



Number of spills



Spill amount (tons)



4 1 45 9 6 9 2 1 1 7 58 1 2 349 4



0.41148 0.002 352.2149308 4.714200848 0.1265968 0.53495792 0.91872



6 6 7 47 4 6 1 12 7 2 6 3 41 6 2 73 2 3 1 24 1 26 1 2



0.004193135 0.27989 0.2027032 23.32664057 225.4 170.9723341 2.2 7.29677094 3.26948393 0.68472 126.1263184 0.618775 47.39029797 9.046065 0.007028 14.41362437 0.0390882 0.0541776 0.00056 3.2947473 0.00154 0.656748494 0 0



Rainbow trout



13,000 150 452



Bluegill



329.16



Fathead minnow



14,000 2,070 260 2.5



Daphnia magna



1,000 140 716.8



Orl-rat LD50 (mg / kg)



Ihl-rat LC50 1 hour



916 682 7,060 1,720 5,620 800



110 9



60



29



18



19,600 1,414



100 3.4



27 2.6



4,420 160 5,540



108 4,700 2,400



1,490 19



400 3,500



Ihl-rat LC50 4 hour



4,420 20,748



682 0.09 0.05902582 149.7739 7 3.5000868 199.950697 0.30968385



Ihl-rat LC50 2 hour



84 119 4



2,000 0.88 15



72 1,200 250 450 3,250



800 123 33



450 300 10,002.3 50



40 175



24.1



52



100 1,100 11,000



185 164 8,065



5,000 32 8.3



2.3



65 420 4,873 7



175 580 1,736 5



TABLE 44.2 The Spilled Substances and Their Toxicity (Continued ) Aquatic toxicity (in ppm) Mammalian toxicity (in ppm)



Name
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Heptene Hexamethylenediamine Hexamethylenetetramine Hexanoic acid Hexene Hydrazine Hydrobromic acid Hydrochloric acid Hydrocyanic acid Hydrofluoric acid Hydrofluorosilicic acid Hydrogen Hydrogen chloride Hydrogen fluoride Hydrogen peroxide Hydrogen sulfate Hydrogen sulfide Inorganic chromate Iron sulfite Isobutyl alcohol Isobutyl isocyanate Isobutyl xanthate Isocyanates Isodecanol Isophoronediamine Isophthalic acid Isoprene Isopropane Isopropanol Isothiazol Isovaleric acid Lead acetate Lead chloride Lead chromate Lead oxide Lead sulfate Linuron Lithium metal Magnesium Magnesium bisulfate Magnesium chloride Magnesium hydroxide Magnesium oxide Magnesium sulfate Malathion Maleic anhydride Maneb Manganese MAPP MCPA



Number of spills 2 17 1 1 1 10 1 377 2 10 20 12 12 2 40 1 4 3 2 2 1 1 7 1 1 19 1 1 26 1 1 2 1 2 3 4 1 3 1 2 3 1 3 10 14 27 2 2 1 5



Spill amount (tons)



Rainbow trout



Bluegill



0.022295 1.1973695 0.0061468 0.126 24.81776616 0 770.7733863 0.0033024 0.9343108 101.3329621 8.551 17.608425 10.07 96.41022267 9 0.22295 3.2 1.15 0.180675



Ihl-rat LC50 1 hour



750 569 3,000



49,800 200 1.3



5.98



0.81



Ihl-rat LC50 2 hour



Ihl-rat LC50 4 hour



0.057



433 32,000 570



60 2,858 3,124



3.5 0.167



3.7 1,276



3,124 1,276 2,000 0.4



0.3



0.6



1,440 634



2,460



6.5 10,400 42.54



80



63,554



11,130



5,045



16,000



2 0.200



2.41584



Daphnia magna 50



0.0504 0.751 0.00381672 0.0001472 1175.876189 0.000644 15 11.98710775 0.7 0.0005 0.4 0.05 0.035 48.622032 0.01911 0.01821612 0.0056 2.22264 34.4914 1.7 2.0756 21.4245875 0.684090036 6.09313938 0.1 0.164



Fathead minnow



Orl-rat LD50 (mg / kg)



250 200



200



3,800



1,000 1,300



1,947 12,000



1,146



5



9.28



1,355



0.17



888.4



3,800 0.11 138



3



459.3 9 1



100



2,800 8,500



290 400 3,000 9,000



3



700



164



44.14



TABLE 44.2 The Spilled Substances and Their Toxicity (Continued ) Aquatic toxicity (in ppm) Mammalian toxicity (in ppm)



Name MDI Mecoprop Mercuric chloride Mercuric iodide Mercury Metachlor Methane Methanol Methoxychlor Methoxypropylamine Methyl chloride Methyl chloroform Methyl iodide Methyl isobutyl ketone Methyl methacrylate Methyl parathion Methylacrylamide Methylene bisthiocyanate Methylnaphthalene Methylphosphoric acid Metolachlor MMT m-nitro-p-toluidine Molybdenum trioxide Monomethylamine Morpholine MTBE Naphtha Naphthalene Naphthalenesulfonic acid n-butylamine Neopentylglycol Nickel carbonate Nickel carbonyl Nickel sulfate Nitric acid Nitrilotriacetic acid Nitrobenzene



Number of spills 17 1 1 1 65 1 1 80 2 1 3 1 1 2 7 1 1 1



Spill amount (tons)



Rainbow trout



Bluegill



Fathead minnow



Daphnia magna



5.8416075 0.0014



9,200 650 0.11



0.0810264 103.2176028 3.7 1290.688963 0.1128005 35.24 0.27416025 0.00228 0.00365911 13.0100768 0.5 0.14 0.00315



1 2 11 2 1 1 3 3 3 47 5 1



4.631708 0.2 0.057604 0.6 0.1 14.2 0.00429264 0.02952885 33.3951287 0.8 0.2



1 1 1 4 5 134 1 1



0.148 0.22 3.12 0.28721856 0.2743808 23.79410482 0.454 0.00006384



Orl-rat LD50 (mg / kg)



0.118



0.16



Ihl-rat LC50 1 hour



Ihl-rat LC50 2 hour



Ihl-rat LC50 4 hour



17



0.025 18



0.005



20,000 0.0447



13,500 0.032–0.075



28,400 0.0075–0.039



100 0.006



550



2.75



240 5.72



260 8.9



1,760



0.00335



380



350 3



4 420 180



100 4.9 6.14



1.5 4.6



268



930



2,086



5,628 1,855



64,000



1,800 9,600 76 2,080 7,872 6.01



2,525 18,000 220 24,000 18,738 3



2,200 8 6,860 2,689 100 1,450 4,000 5,000 490



148 8 976 1,858 8,000 23,576 64



366



263



35 33.97



188



98 0.002



198 43



100 80



950 27



1,100 556



TABLE 44.2 The Spilled Substances and Their Toxicity (Continued ) Aquatic toxicity (in ppm) Mammalian toxicity (in ppm)
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Name



Number of spills



Nitrocellulose Nitrogen Nitrogen dioxide Nitrohydrochloric acid NOX Oleum Ortho-dichlorbenzene Oxygen Paraquat Pcbs Pentachlorophenol Pentane Perchloroethylene Permethrin Phenol Phenolsulfonic acid Phenylisocyanate Phosgene Phosphoric acid Phosphorus Phosphorus pentoxide Phthalic anhydride Picloram Picric acid Piperonyl butoxide Potassium acetate Potassium amylxanthate Potassium carbonate Potassium chloride Potassium chromate Potassium cyanide Potassium hydroxide Potassium nitrate Potassium permanganate Potassium sulfide Propanil Propargyl alcohol Propyl acetate Propylene Propylene glycol Propylene oxide Pyridine Rhodamine B Silane Silica Silicic acid Simazine Sodium Sodium aluminate



6 32 2 1 4 16 3 7 4 367 17 1 7 1 47 7 1 1 66 11 2 3 8 2 1 2 1 4 22 3 1 25 1 6 1 1 1 3 1 17 3 5 2 1 4 1 1 4 2



Spill amount (tons) 0.023625 213.8722559 4.467698 0.02 0.08753452 99.22728524 0.023751 194.0841 5.02 21.46503764 40.10874



Rainbow trout



Bluegill



0.49774 8191.685796 0.0010206 0.0001672 13.73254924 0.2 0.016504 0.000168 0.00042 0.002 2.3075305 0.002 18.60701244 3.605524 0.015 0.000168



Daphnia magna



Ihl-rat LC50 1 hour



Ihl-rat LC50 2 hour



Ihl-rat LC50 4 hour



5,000 88



24 1.58 15 0.054 1



347 33



0.13



0.07360975 287.7430848 21.20865 0.00219 0 64.3174429 0.0212 71.4 2.256906 1.34628052 0 0.000126 0.258265



Fathead minnow



Orl-rat LD50 (mg / kg)



0.32



500



0.1 0.53



18.4 0.025 8.3



20



45



4



100 1,350 27



32 121,325 4,961 30 81



2,629 383 317 1,900



1,530



209



3 44.2 11.6 5



0.0042



2.83



1,200 0.064



0.45



0.14



45.6 0.34



800 1.2



10.2



8.6 1.53 60 10,000 4.6 217



14.5 0.18



4.2 511



1,700 141 105



1,320.7



1,530 8,200 200 6,150 3,250 99 1,870 2,600 180 5 273 3,750 1,090



206 34



367 20 9,370



380 891 887



873



4,000 8,824 9.600



9.3119232 4.5 0.000272 12.00261 1.5



971



1,169
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TABLE 44.2 The Spilled Substances and Their Toxicity (Continued ) Aquatic toxicity (in ppm) Mammalian toxicity (in ppm)



Name Sodium azide Sodium bisulfite Sodium borohydride Sodium carbonate Sodium chlorate Sodium chloride Sodium chlorite Sodium chromate Sodium cyanide Sodium dichromate Sodium dithionite Sodium ethyl sulfate Sodium ferrocyanide Sodium hydrosulfite Sodium hydroxide Sodium hypochlorite Sodium hyposulfite Sodium isopropylxanthate Sodium metabisulfite Sodium nitrite Sodium pentachlorophenate Sodium phosphate Sodium silicate Sodium stearate Sodium sulfate Sodium sulfide Sodium sulfite Sodium thiocyanate Sodium thiosulfate Sorbitol Stannic chloride Strychnine Styrene monomer Sulfamic acid Sulfonic acid Sulfur Sulfur chloride Sulfur dioxide



Number of spills



Spill amount (tons)



1 10 2 9 52 35 3 6 11 21 2 1 1 19 339 78 1 2



242.9140045 0.0642 1.95612088 134.2943894 4058.703523 265.4494 0.05156645 49.38545 20.94946024 12.1 0.4 0.0040824 8.14583559 3964.468778 50.009554 0.00674 0.165



1 13 8



0.056 47.74242 3.9328



4 9 2 17 10 5 3 1 1 1 1 36 2 2 114 1 24



0.079912 1.1975834 0.052652 93.851647 0.8838013 209.71452 45.5600351 0.64 0.1 0.155 0.00544 74.60043097 2.8147032 0.00294 6612.294188 0.000676 6.40805512



Rainbow trout 0.8



Bluegill



Fathead minnow



Daphnia magna



1.6 90 320



524



2,750 12,946 600 0.06 69



0.28 410



7,650



0.15



3,114 0.05 0.09 4



Orl-rat LD50 (mg / kg)



Ihl-rat LC50 1 hour



Ihl-rat LC50 2 hour



Ihl-rat LC50 4 hour



27 2,000 2,050 1,200 3,000 165



6,328 17,288 61



6.44 50



540 9.9



100 5,800



2,000 0.16



126 126 49.6



8,000 25



1.38



800 9 52



20



1,153 5,989 820 764



805 15,900



2.5



0.87 25.05



2.35 30 42



40 3,160



10,000



1,246 150 2,520



TABLE 44.2 The Spilled Substances and Their Toxicity (Continued ) Aquatic toxicity (in ppm) Mammalian toxicity (in ppm)



Name



44.17



Sulfuric acid Sulfurous acid Tannic acid TCA Tebuthiuron Terbufos Terephthalic acid Tert-butyl peroxide Tetrabromomethane Tetraethyl lead Tetrahydrofuran Tetrahydronaphthalene Thioglycolic acid Tin fluoborate Titanium dioxide Ttitanium tetrachloride Toluene Toluene diisocyanate Toluene sulfonic acid Treflan Triallate Trichlorfon Trichloroethane Trichloroethylene Trichlorotrifluoroethane Triclopyr Tricresyl phosphate Triethanolamine Trifluralin Trimethyl phosphate Trimethylamine anhydrous Triphenyl phosphite Urea Urea formaldehyde Urea nitrate Vanadium pentoxide Vinyl acetate Vinyl chloride Viscose (cellulose xanthate) Xanthate Xylenes Zinc chloride Sulfur chloride Zinc oxide Sulfur dioxide Zinc phosphate Zinc stearate Zinc sulfate Zirconium



Number of spills



Spill amount (tons)



506 2 1 2 2 1 2 2 1 3 3 1 2 1 5 2 58 11 1 1 3 2 27 6 2 2 2 1 13 2 1



5310.450003 0.10336272 0.0000198 0.066 0.001 0.22 0.062514 0.011



1 25 6 12



0.0035 138.674167 14.62965144 1.6451712 0.09 68.78090788 84.38357011 60.32



19 42 8 3 42 4 11 24 1 1 6 1



3.07 0.1426956 0.1 0.1 1 3.13744 0.000016 100.6274276 2.4065432 0.00047775 0.014 0.07 7.587 1.026632284 1.4468872 0.014508 0.000056 0.06279448 0.4 0.3736



Rainbow trout



Bluegill



Fathead minnow



Daphnia magna



42



3,100



0.23 2,160



10,000



30



4.85 42



0.26 0.12



3.8 40 45



636 5,800



109 60 52



1,930 800 560 9,600 5,650



40 58.1



11,800 0.105



1,390 0.193



0.0006356



0.07182 82.10627652 0.241186475 0.000676 0.088614 6.40805512 0.02726636 0.0438 2039.34151



10,000



62



14 4 6 0.09 2.08



18



29



19 7



40



3.3 7



12.3 1,650 1.62 114



14



330



0.233 0.06791



630 3,000 4.92 1,930 840 500



Ihl-rat LC50 2 hour



Ihl-rat LC 4



125



2,260 0.2 644 1.6 6,400 25,000



36.2 164.5



1,000 0.12



Ihl-rat LC50 1 hour



2,140



2,000



0.02



Orl-rat LD50 (mg / kg)



50



hour 389



4,100 63 21,000 275



12,791 14 200 121 18,000 8,450



200 7,729



444 8,471



10 2,900 500



350 7,950 1,990 10,000 2,000



17 3,185



150 2,520
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CHAPTER FORTY-FOUR



TABLE 44.3 The Top-Priority Chemicals



Name Sulfuric acid PCBs Ammonium hydroxide Chlorine Hydrochloric acid Ammonia Sodium hydroxide Toluene Ethylene glycol Ammonium nitrate Sulfur Methanol Phosphoric acid Sodium chlorate Nitric acid Mercury Phenol Ethylbenzene Sodium hypochlorite Benzene 2,4-D Calcium chloride Carbon disulfide Formaldehyde Ferric chloride Freons Aluminum sulfate Ethanol Naphtha Vinyl chloride Chromic acid Xylenes Hydrogen peroxide Sodium chloride Styrene monomer Maleic anhydride Calcium oxide Nitrogen Potassium hydroxide Calcium carbonate Trichloroethane Isopropanol Glyphosate Urea Ammonium sulfate Sodium dichromate Calcium hypochlorite Sulfur dioxide Potassium chloride



Priority number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49



Name Pentachlorophenol Halons Vinyl acetate Diazinon Isophthalic acid Chlorpyrifos Atrazine Malathion Oleum Sodium hydrosulfite Calcium hydroxide MDI Sodium sulfate Propylene glycol Hexamethylenediamine Trifluralin Sodium cyanide Creosote Carbofuran Hydrazine Diethanolamine Sodium nitrite Hydrogen chloride Metolachlor Acetic anhydride Copper sulfate Toluene diisocyanate Sodium pentachlorophenate Bacillus thuringiensis Hydrogen Sodium bisulfite Ferric sulfate Asbestos Urea nitrate Chlorine dioxide Carbon black Ethanolamine Dimethoate Magnesium sulfate Aluminum chloride Arsenic Ethyl acrylate Hydrofluoric acid Acetic acid Sodium carbonate Butyl alcohol Sodium sulfide Fenitrothion Sodium silicate



Priority number 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98



DEVELOPMENT OF A CHEMICAL SPILL PRIORITY LIST
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TABLE 44.3 The Top-Priority Chemicals (Continued )



Name Hydrofluorosilicic acid Zinc sulfate Phosphorus Cyanide Picloram Dioctyl phthalate Fluorescein Ferrous chloride Viscose (cellulose xanthate) Dimethylamine Ethylamine Naphthalene Phenolsulfonic acid Methyl methacrylate Cyclohexylamine Formic acid Ethylene oxide Ethylenediamine Oxygen Barium sulfate MCPA Acrylonitrile Paraquat Trichloroethylene Tetraethyl lead Sodium sulfite Potassium permanganate Pyridine Perchloroethylene Diclofop-methyl Acrylamide Azinphos-methyl Ferric oxide Sodium chlorite Avenge Dicamba Carboxin Carbon dioxide Zinc chloride Phthalic anhydride Isocyanates Ethyl acetate Urea formaldehyde Carbon monoxide Acetonitrile Ammonium chloride Diethylamine Carbaryl 2-ethylhexanol Trichlorfon



Priority number 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148



Name Hydrogen sulfide Monomethylamine Cresol Propylene oxide Aminocarb Sodium chromate Ferric nitrate Methyl chloride Busan (2-bromo-4⬘hydroxyacetophenone) Caprolactam Nickel sulfate Magnesium chloride Chloroform Benzoyl chloride Lead sulfate Arsenic trioxide Fluorine Sodium thiocyanate Methyl parathion Titanium dioxide Benzenesulfonic acid Nitrocellulose Butylate Butyl acetate Furfural Ortho-dichlorbenzene Ethylene dibromide Dithiocarbamate Calcium carbide EPTC Ethylene glycol monobutyl ether Chlorophenol Dimethyl disulfide MMT Nickel carbonyl Acetone Ammonium thiosulfate Potassium carbonate Hydrocyanic acid Cresylic acid Sodium Silica Acrylic acid Dioxin Vanadium pentoxide Phosphorus pentoxide Aluminum oxide Butyl acrylate



Priority number 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196
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CHAPTER FORTY-FOUR



TABLE 44.3 The Top-Priority Chemicals (Continued )



Name Methoxychlor Dichloromethane n-butylamine Morpholine Acephate 1,3-butadiene TCA Dinitrotoluene Hydrogen fluoride Potassium chromate Propyl acetate Tetrahydrofuran Bensulide Copper cyanide Thioglycolic acid Diethylene glycol Triallate Diphenylmethane Calcium Tricresyl phosphate Cygon Argon Permethrin Maneb Potassium cyanide Inorganic chromate Aluminum fluoride Tetrahydronaphthalene Benzoic acid Sodium phosphate Barium NOX Diisocyanate Sulfamic acid Lithium metal Butadiene dimer Magnesium oxide Diquat Triethanolamine Aldrin Chlorobenzene Guthion Nitrogen dioxide Demeton Metachlor Nitrilotriacetic acid Propargyl alcohol Sodium azide Strychnine



Priority number 197 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245



Name Diisobutylene Terbufos Calcium nitrate Copper chloride Diammonium sulfate Chlordane Acetylene Barium carbonate Diphenyl oxide Sodium dithionite 1,4-dioxane Rhodamine B Butylene Butyl cellosolve Dimethyl sulfide Tebuthiuron Zinc phosphate MTBE Dimethylacetamide Mercuric iodide Bromoxynil Lead oxide Diisopropylamine Methyl iodide Lead acetate Xanthate Magnesium bisulfate Isobutyl alcohol Aluminum alkyl compounds Cadmium oxide Potassium acetate Picric acid Sodium aluminate Dacthal 2-thioethanol Benzaldehyde Iron sulfite Butyl methacrylate Diacetone Treflan Isodecanol Adipic acid Bromadiolone Linuron Triclopyr Fluoboric acid Bromacil Zinc oxide Dinoseb



Priority number 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294



DEVELOPMENT OF A CHEMICAL SPILL PRIORITY LIST
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TABLE 44.3 The Top-Priority Chemicals (Continued )



Name Fosamine ammonia Boric acid Isovaleric acid Isopropane Lead chloride Carbon tetrachloride Chlorine trifluoride Amitrole Hydrogen sulfate Glycidol Methyl isobutyl ketone Nitrobenzene Manganese 9,10-anthraquinone Acetaldehyde Ethylene Trimethyl phosphate Fumaric acid Propanil Potassium nitrate Barium chlorate Hexamethylenetetramine Dimethylcyclohexylamine Terephthalic acid Carbamate Molybdenum trioxide Methylphosphoric acid Methylnaphthalene Silicic acid Naphthalenesulfonic acid Dalapon Sodium isopropylxanthate Diphenyl Butyl mercaptan Ethanethiol Chlorosulfonic acid Magnesium hydroxide Triphenyl phosphite Nickel carbonate Sulfurous acid Cesium chloride Trimethylamine anhydrous Dimethyl terephthalate Potassium amylxanthate Sodium borohydride Bromine Ferric phosphate Lead chromate Diisopropanolamine Tert-butyl peroxide



Priority number



Name



295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344



Bentazon Sodium stearate 1,2-propanediamine Mecoprop Cymenes Simazine Heptene Sodium metabisulfite Dinitrophenol Decanol Piperonyl butoxide Tin fluoborate Ethyl mercaptan Ethyl hexyl phthalate 1,1-dichloroethane Copper chromium arsenate Ethyl nitrite Trichlorotrifluoroethane Isothiazol Methyl chloroform Sodium thiosulfate Mercuric chloride Dicyanodiamide 1-methyl-2-pyrrolidone Chlorothalonil Antimony trioxide Ammonium persulfate Sodium ethyl sulfate Sulfonic acid Hexanoic acid Neopentylglycol Ammonium bisulfite 2-ethylhexanoic acid Hexene Stannic chloride Sorbitol Methylacrylamide Chloroethylphosphonic acid Diisobutyl dithiophosphinate Cesium Titanium tetrachloride Zinc stearate Hydrobromic acid Helium Isoprene Diethylene triamine pentaacetic acid Isobutyl xanthate Calcium sulfate Sulfur chloride



Priority number 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393
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CHAPTER FORTY-FOUR



TABLE 44.3 The Top-Priority Chemicals (Continued )



Name Tannic acid Dibutyltin compounds Benzene phosphorus dichloride 2-ethylpyridine Zirconium 1-chloro-4-hexannone Nitrohydrochloric acid Diundecyl phthalate Dimethyl disulfonate Sodium hyposulfite Dibenzoyl peroxide Ammonium xylenesulfoanate Magnesium Sodium ferrocyanide Diisononyl phthalate Methylene bisthiocyanate Phenyl isocyanate Propylene 2-methyl-5-ethylpyridine Dodecylbenzene m-nitro-p-toluidine Toluene sulfonic acid



Priority number 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415



Name Silane Potassium sulfide Isophoronediamine 1-decene Diisopropyl ether Dibutyl-p-phenylene Pentane Dimethylphosphine 3-methoxypropylamine 8-hydroxyquinoline benzoate Aluminum phosphide Ammonium bisulfate Ammonium phosphate Calcium silicon Carbon 14 Heavy water Isobutyl isocyanate MAPP Methane Methoxypropylamine Phosgene Tetrabromomethane



Priority number 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437



DEVELOPMENT OF A CHEMICAL SPILL PRIORITY LIST



TABLE 44.4 The Top-Priority Materials



The top 10 chemicals Ammonia Ammonium hydroxide Ammonium nitrate Chlorine Ethylene glycol



Hydrochloric acid PCBs Sodium hydroxide Sulfuric acid Toluene



The top 50 chemicals (next 40 chemicals) 2,4-D Aluminum sulfate Ammonium sulfate Benzene Calcium carbonate Calcium chloride Calcium hypochlorite Calcium oxide Carbon disulfide Chromic acid Ethanol Ethylbenzene Ferric chloride Formaldehyde Freons Glyphosate Hydrogen peroxide Isopropanol Maleic anhydride Mercury



Methanol Naphtha Nitric acid Nitrogen Pentachlorophenol Phenol Phosphoric acid Potassium chloride Potassium hydroxide Sodium chlorate Sodium chloride Sodium dichromate Sodium hypochlorite Styrene monomer Sulfur Sulfur dioxide Trichloroethane Urea Vinyl chloride Xylenes



The top 150 Chemicals (next 100 chemicals) 2-ethylhexanol Acetic acid Acetic anhydride Acetonitrile Acrylamide Acrylonitrile Aluminum chloride Ammonium chloride Arsenic Asbestos Atrazine Avenge Azinphos-methyl Bacillus thuringiensis Barium sulfate Butyl alcohol Calcium hydroxide Carbaryl Carbofuran Carbon black Carbon dioxide Carbon monoxide



Carboxin Chlorine dioxide Chlorpyrifos Copper sulfate Creosote Cyanide Cyclohexylamine Diazinon Dicamba Diclofop-methyl Diethanolamine Diethylamine Dimethoate Dimethylamine Dioctyl phthalate Ethanolamine Ethyl acetate Ethyl acrylate Ethylamine Ethylene oxide Ethylenediamine Fenitrothion
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CHAPTER FORTY-FOUR



TABLE 44.4 The Top-Priority Materials (Continued )



The top 150 Chemicals (next 100 chemicals) Ferric oxide Ferric sulfate Ferrous chloride Fluorescein Formic acid Halons Hexamethylenediamine Hydrazine Hydrofluoric acid Hydrofluorosilicic acid Hydrogen Hydrogen chloride Hydrogen sulfide Isocyanates Isophthalic acid Magnesium sulfate Malathion MCPA MDI Methyl methacrylate Metolachlor Monomethylamine Naphthalene Oleum Oxygen Paraquat Perchloroethylene Phenolsulfonic acid Phosphorus



Phthalic anhydride Picloram Potassium permanganate Propylene glycol Pyridine Sodium bisulfite Sodium carbonate Sodium chlorite Sodium cyanide Sodium hydrosulfite Sodium nitrite Sodium pentachlorophenate Sodium silicate Sodium sulfate Sodium sulfide Sodium sulfite Tetraethyl lead Toluene diisocyanate Trichlorfon Trichloroethylene Trifluralin Urea formaldehyde Urea nitrate Vinyl acetate Viscose (cellulose xanthate) Zinc chloride Zinc sulfate
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CERCLA Haz.



U.S. top 100 AAR Hazard.



EPA Ex Danger
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U.S. Reportable



U.S. Railroad



EPA 1980



EPA 1985



ARET Lists



Spilled in Canada



TDG Sch. 12



TDG Sch. 2



CEPA List II



CEPA 2000



1981 EPS MIAC 1996



x x x



Z



SARA ex. Dang.



(2-Chlorophenyl)thiourea (bis(2-chloroethyl)amino)uracil, 5(p-di(chloroethyl)amino) phenyl-L-alanine, 3(Trifluoromethyl)benzenamine, 3Acenaphthene Acenaphthylene Acetaldehyde Acetamide Acetic acid Acetic anhydride Acetone Acetone cyanohydrin Acetonitrile Acetophenone Acetyl bromide Acetyl chloride Acetylene Acrolein Acrylamide Acrylic acid Acrylonitrile Adipic acid Adiponitrile Aldrin Allyl alcohol Allyl chloride Allylamine Aluminum Aluminum alkyl halides Aluminum chloride Aluminum phosphate Aluminum phosphide Aluminum sulfate



1990 EPS



Chemical



1997 NPRI



List of Lists—Abbreviated



2000 ESD
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Aminobiphenyl, 4Aminocarb Aminopyridine, 4Amiton Amitrole Ammonia Ammonia solutions Ammonium acetate Ammonium benzoate Ammonium bicarbonate Ammonium bisulphite Ammonium carbamate Ammonium carbonate Ammonium chlorate Ammonium chloride Ammonium chromate Ammonium citrate Ammonium dichromate Ammonium fluoride Ammonium hydrogen fluoride Ammonium hydrogen sulfate Ammonium hydroxide Ammonium nitrate Ammonium nitrate fertilizers Ammonium oxalate Ammonium phosphates Ammonium picrate Ammonium sulfamate Ammonium sulfate Ammonium sulfide Ammonium sulfite Ammonium tartrate Amyl acetate
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List of Lists—Abbreviated (Continued )



2000 ESD
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U.S. Railroad



Aniline Aniline hydrochloride Anisidine Anthracene Antimony Antimony pentachloride Antimony pentafluoride Antimony potassium tartrate Antimony trichloride Antimony trifluoride Antimony trioxide Antimycin A Antu Arsenic Arsenic acid Arsenic pentoxide Arsenic trichloride Arsenic trioxide Arsenous oxide Arsine Asbestos Atrazine Auramine Avenge Azaserine Azinphos ethyl Azinphos methyl Bacillus thuringiensis Barban Barium Barium cyanide Barium sulfate Benz[c]acridine Benzal chloride Benzene Benzenedicarboxylic acid anhydride, 1,2Benzenedicarboxylic acid, [bis(2-ethylhexyl)]ester, 1,2Benzenedicarboxylic acid, diethyl ester, 1,2Benzenesulfonyl chloride Benzidine Benzo[a]anthracene Benzo[a]pyrene Benzo[b]fluoranthene Benzo[ghi]perylene Benzo[k]fluoranthene
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Triethanolamine Triethanolamine dodecylbenzenesulfonate Triethylamine Trifluralin Trimethylamine Trimethylchlorosilane Trinitrobenzene Trinitrophenol Trinitrotoluene Trypan blue Turpentine Uranium Uranium (233, 234, 235) Uranium dioxide Uranyl acetate Uranyl nitrate Urea Urea formaldehyde Urea nitrate Vanadium Vanadium pentoxide Vinyl acetate Vinyl bromide Vinyl chloride Warfarin Xylene Xylenol Zinc Zinc acetate Zinc borate Zinc bromide Zinc carbonate Zinc chloride Zinc cyanide Zinc fluoride Zinc nitrate Zinc oxide Zinc phenolsulfonate Zinc phosphide Zinc sulfate
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Legend: Code 2000 ESD—2000 Priority List: Top 10 (x), 11-50 (Y), 51-150 (Z) (Environment Canada—Emergencies Science Divison [ESD]) 1997 NPRI—1997 National Pollutants Release Inventory (NPRI) (Environment Canada) 1990 EPS—1990 Priority List: Top 150 (x), 151-250 (Y), 251-500 (Z) (Environment Canada) 1981 EPS—1981 Priority List (Environment Canada) MIAC 1996—MIAC 1996 Priority List CEPA 2000—Canadian Environmental Protection Act (CEPA) Priority Substance List (2000) CEPA List II—CEPA Priority Substance List PSLII (1995) (Environment Canada) TDG Sch. 2—TDG Schedule 2 (1996) TDG Sch. 12—TDG Schedule 12 (1994) Spilled in Canada—Spill History in Canada (1974–1984) ARET Lists—ARET Substance List (A1, etc) denotes list (1995) EPA 1985—EPA list of top 129 contaminants EPA 1980—EPA list of top 65 contaminants U.S. Railroad—AAR spill priority list U.S. Reportable—EPA Reportable Quantities List, 40 CFR parts 117 & 302 (1997) USCG Spill—U.S. Coast Guard CHRIS List (1992) EPA Ex Danger—EPA Acutely Toxic or Potentially Dangerous Chemicals List (1986) U.S. top 100—1990 list of top 100 industrial materials in the USA AAR Hazard.—AAR Hazardous Materials Data Base (1981) SARA ex. Dang.—SARA Section 302 Extremely Hazardous Substances (1987) CERCLA Haz.—CERCLA Hazardous Substances (1987) SARA Ex. Toxic—SARA Section 313 Toxic Chemicals (1987) RCRA Haz.—RCRA Hazardous Wastes (1987) Tox & Dis Reg—Agency for Toxic Substances and Disease Registry Priority List (1995) OSHA 29CFR—OSHA 29 CFR 1910 List of Highly Hazardous Chemicals, Toxics and Reactives
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wish to design (the device) more or less transparent. ..... The PCB artwork is a free pdf download from our website but ... (K3): Do not apply voltages below zero.
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ophilic surface skimmers; weir skimmers; suction skimmers or vacuum devices; .... A weir skimmer is shown recovering heavy burn residue after the Haven ...
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Complete removal of the driftwood could result in erosion on some beaches. ..... and measurements on a segment, produces a sketch map of the site, and fills in ..... elevating conveyors, or spiked drums to remove oil and oily sand from sand ...
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material safety data sheet 1 chemical product & company identification 

Flammability. Reactivity. PPE. 1 CHEMICAL PRODUCT & COMPANY IDENTIFICATION. Product. V057940. MSDS Name. NEV-SZ REG NS10 1. CAS #. Mixture.
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during shoreline cleanup programs are frequently taken from backshore areas. Barrel â€” A unit .... originating from a river, is mixed with and diluted by seawater.
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flammable if its flash point is less than 60Â°C. There is a broad range of flash points for oils and petroleum products, many of which are considered flammable, ...










 


[image: alt]





Basics of Oil Spill Cleanup, Second Edition, The .fr 

16 1994 Oct 25. Pipeline rupture. Russia. Usinsk. 105. 17 1977 Feb 23. Hawaiian Patriot. Off USA. West of Hawaii. 100. 18 1979 Nov 15. Independentza. Turkey.
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a metal trough in both salt and fresh water. Some typical test results are .... an oil-to-nitrogen-to-phosphorus ratio of 100:10:1. Fertilizers that maintain the soil.
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The basic types of soil to consider in relation to oil spills are sand/gravel, loam, ... Table 15 Properties of Different Oils and their Effect on the Environment.
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a cement-like material, which can be used on roads as a dust-inhibitor. Another form of disposal is to process liquid oil in a bioreactor and thus attempt to break it ...
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spill countermeasures - slidex.tips 

between the containment/confinement device or material and the chemical is also a concern ... A spill's potential to exhibit rapid horizontal or vertical movement must be .... Since the fastest flow rates occur at the surface of rivers and streams, f
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Thick oil on water absorbs infrared radiation from the sun and thus appears in infrared data ... The advantage of infrared sensors over visual sensors is that they.
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