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APPENDIX I 

1.0       WATER QUALITY CONDITIONS IN TOXICITY DATABASE – 
REFERENCES 

In development of the spreadsheet summarizing the data needed for characterization of water 
quality conditions underlying the U.S. Environmental Protection Agency (EPA) water quality 
criteria, original references from the criteria documents were reviewed. This included references 
from the cadmium, copper, zinc, and ammonia criteria documents, as well as the 1995 updates to 
these documents. These documents are listed below, followed by the specific references used for 
each parameter. 

U.S. Environmental Protection Agency. 1985a. Ambient Water Quality Criteria for Ammonia - 
1984. EPA 440/5-85-001. Office of Water, Criteria and Standards Division, Washington, 
DC. 

U.S. Environmental Protection Agency. 1985b. Ambient Water Quality Criteria for Cadmium - 
1984. EPA 440/5-84-032. Office of Water, Criteria and Standards Division, Washington, 
DC. 

U.S. Environmental Protection Agency. 1985c. Ambient Water Quality Criteria for Copper - 
1984. EPA 440/5-84-031. Office of Water, Criteria and Standards Division, Washington, 
DC. 

U.S. Environmental Protection Agency. 1987. Ambient Water Quality Criteria for Zinc - 1987. 
EPA-440/5-87-003. Office of Water, Criteria and Standards Division, Washington, DC. 

U.S. Environmental Protection Agency. 1995. 1995 Updates:  Water Quality Criteria 
Documents for the Protection of Aquatic Life in Ambient Water. EPA-820-B-96-001. 
Office of Water, Criteria and Standards Division, Washington, DC. 

1.1 TOXICITY TEST REFERENCES FROM THE CADMIUM CRITERIA 
DOCUMENT (US EPA 1985B) 

1.1.1 Acute Cadmium Toxicity Data References 

Andros, J.D., and R. R. Garton. 1980. Acute lethality of copper, cadmium, and zinc to northern 
squawfish. Trans. Am. Fish. Soc. 109:235. 
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Attar, E.N., and E.J. Maly. 1982. Acute toxicity of cadmium, zinc, and cadmium-zinc mixtures 
to Daphnia magna. Arch. Environ. Contam. Toxicol. 11:291. 

Bertram, P.E., and B.A. Hart. 1979. Longevity and reproduction of Daphnia pulex (DeGeer) 
exposed to cadmium contaminated food or water. Environ. Pollut. 19:295. 

Biesinger, K.E., and G.M. Christensen. 1972. Effects of various metals on survival, growth, 
reproduction, and metabolism of Daphnia magna. J. Fish. Res. Board Can. 29:1691. 

Birge, W.J., et al. 1983. Induction of Tolerance to Heavy Metals in Natural and Laboratory 
Populations of Fish. PB84-111756, National Technical Information Service, Springfield, 
VA. 

Bishop, W.E., and A.W. McIntosh. 1981. Acute lethality and effects of sublethal cadmium 
exposure on ventilation frequency and cough rate of bluegill (Lepomis macrochirus). 
Arch. Environ. Contam. Toxicol. 10:519. 

Bosnak, A.D., and E.L. Morgan. 1981. Acute toxicity of cadmium, zinc, and total residual 
chlorine to epigean and hypogean isopods (Asellidae). Nat’l. Speleological Soc. Bull. 
43:12. 

Boutet, C., and C. Chaisemartin. 1973. Specific toxic properties of metallic salts in 
Austropotamobius pallipes pallipes and Orconectes limosus.. C. R. Soc. Biol. 167:1933. 

Canton, J.H., and D.M.M. Adema. 1978. Reproducibility of short-term and reproduction toxicity 
experiments with Daphnia magna and comparison of the sensitivity of Daphnia magna 
with Daphnia pulex and Daphnia cucullata in short-term experiment. Hydrobiol. 59:135. 

Canton, J.H., and W. Slooff. 1982. Toxicity and accumulation studies of cadmium (Cd2+) with 
freshwater organisms of different trophic levels. Ecotoxicol. Environ. Safety 6:113. 

Carroll, J.J., et al. 1979. Influences of hardness constituents on the acute toxicity of cadmium to 
brook trout (Salvelinus fontinalis). Bull. Environ. Contam. Toxicol. 22:575. 

Chapman, G.A. 1975. Toxicity of Copper, Cadmium, and Zinc to Pacific Northwest Salmonids. 
U.S. Environmental Protection Agency, Corvallis, OR. 

Chapman, G.A. 1978. Toxicities of cadmium, copper, and zinc to four juvenile stages of chinook 
salmon and steelhead. Trans. Am. Fish. Soc. 107:841. 
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Clubb, R.W., et al. 1975. Acute cadmium toxicity studies upon nine species of aquatic insects. 
Environ. Res. 9:332. 

Davies, P.H. 1976. Use of dialysis in tubing in defining the toxic fractions of heavy metals in 
natural waters. P. 110. IN:  Andrew, R.W., et al. (eds.). Toxicity to Biota of Metal Forms 
in Natural Water. International Joint Commission, Windsor, Ontario. 

Duncan, D.A., and J.F. Klaverkamp. 1983. Tolerance and resistance to cadmium in white 
suckers (Catostomus commersonii) previously exposed to cadmium, mercury, zinc, or 
selenium. Can. J. Fish. Aquat. Sci. 40:128. 

Giesy, J.P., Jr., et al. 1977. Effects of naturally occurring aquatic organic fractions on cadmium 
toxicity to Simocephalus serrulatus (Daphnidae) and Gambusia affinis (Poeciliidae). 
Water Res. 11:1013. 

Hale, J.G. 1977. Toxicity of metal mining wastes. Bull. Environ. Contam. Toxicol. 17:66. 

Holcombe, G.W., et al. 1983. Toxicity of selected priority pollutants to various aquatic 
organisms. Ecotoxicol. Environ. Safety 7:400. 

Jude, D.J. 1973. Sublethal Effects of Ammonia and Cadmium on Growth of Green Sunfish. Ph.D. 
Dissertation. Michigan State University. 

Kumada, H., et al. 1973. Acute and chronic toxicity, uptake, and retention of cadmium in 
freshwater organisms. Bull Freshwater Fish. Res. Lab. 22:157. 

Kumada, H., et al. 1980. Accumulation and biological effects of cadmium in rainbow trout. Bull. 
Jap. Soc. Sci. Fish. 46:97. 

Lorz, W.H., et al. 1978. Effects of Several Metals on Smolting of Coho Salmon. EPA-600/3-78-
090. National Technical Information Service, Springfield, VA. 

McCarty, L.S., et al. 1978. Toxicity of cadmium to goldfish, Carassius auratus, in hard and soft 
water. J. Fish. Res. Board Can. 35:35. 

Mount, D.I., and T.J. Norberg. 1984. A seven-day life-cycle cladoceran toxicity test. Environ. 
Toxicol. Chem. 3:425. 

Pascoe, D., and P. Cram. 1977. The effect of parasitism. on the toxicity of cadmium to the three-
spined stickleback, Gasterosteus aculeatus L. J. Fish. Biol. 10:467. 
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Pascoe, D., and D.L. Mattey. 1977. Studies on the toxicity of cadmium to the three-spined 
stickleback Gasterosteus aculeatus L. J. Fish. Biol. 11:207. 

Rehwoldt, R., et al. 1972. The effect of increased temperature upon the acute toxicity of some 
heavy metal ions. Bull. Environ. Contam. Toxicol. 8:91. 

Spehar, R.L. 1976. Cadmium and zinc toxicity to flagfish, Jordanella floridae. J. Fish Res. 
Board Can. 33:1939. 

Wier, C.F., and W.M. Walter. 1976. Toxicity of cadmium in the freshwater snail, Physa gyrina 
Say. J. Environ. Qual. 5:359. 

1.1.2 Chronic Cadmium Toxicity Data References 

Benoit, D.A., et al. 1976. Toxic effects of cadmium on three generations of brook trout 
(Salvelinus fontinalis). Trans. Am. Fish. Soc. 105:550. 

Carlson, A.R., et al. 1982. Cadmium and Endrin Toxicity to Fish in Waters Containing Mineral 
Fibers. EPA-600/3-82-053. National Technical Information Service, Springfield, VA. 

Eaton, J.G. 1974. Chronic cadmium toxicity to the bluegill (Lepomis macrochirus Rafinesque). 
Trans. Am. Fish. Soc. 4:729. 

Eaton, J.G., et al. 1978. Metal toxicity to embryos and larvae of seven freshwater fish species - I. 
cadmium. Bull. Environ. Contam. Toxicol. 19:95. 

Hatakeyama, S., and M. Yasuno. 1981. Effects of cadmium on the periodicity of parturition and 
brook size of Moina macrocopa (Cladocera). Environ. Pollut. (Series A) 26:111. 

Holcombe, G.W., et al. 1984. Methods for conducting snail (Aplexa hypnorum) embryo through 
adult exposures:  Effects of cadmium and reduced pH levels. Arch. Environ. Contam. 
Toxicol. 13:627.  

Pickering, Q.H., and M.H. Gast. 1972. Acute and chronic toxicity of cadmium to the fathead 
minnow (Pimephales promelas). J. Fish. Res. Board Can. 29:1099. 

Rombough, P.J., and E.T. Garside. 1982. Cadmium toxicity and accumulation in eggs and 
alevins of Atlantic salmon Salmo salar. Can. J. Zool. 60:2006. 

Spehar, R.L. 1976. Cadmium and Zinc Toxicity to Jordanella floridae. EPA-600/3-76-096. 
National Technical Information Service, Springfield, VA. 
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Spehar, R.L., and A.R. Carlson. 1984. Derivation of Site-Specific Water Quality Criteria for 
Cadmium and the St. Louis River Basin, Duluth, Minnesota. PB84-153196, National 
Technical Information Service, Springfield, VA. 

Spehar, R.L., and A.R. Carlson. 1984. Derivation of site-specific water quality criteria for 
cadmium and the St. Louis River Basin, Duluth, Minnesota. Environ. Toxicol. Chem. 
3:651. 

1.1.3 Cadmium Updates (EPA 1996) 

Cusimano, R.F., D.F. Brakke, and G.A. Chapman. 1986. Effects of pH on the toxicities of 
cadmium, copper, and zinc to steelhead trout (Salmo gairdneri). Can. J. Fish. Aquat. Sci. 
43:1497-1503. 

Elnabarawy, M.R., A.N. Wetter, and R.R. Robideau. 1986. Relative sensitivity of three daphnid 
species to selected organic and inorganic chemicals. Environ. Toxicol. Chem. 5:393-398. 

Hall, W.S., R.L. Paulson, L.W. Hall, Jr., and D.T. Burton. 1986. Acuate toxicity of cadmium and 
sodium pentachlorophenate to daphnids and fish. Bull. Environ. Contam. Toxicol. 
37:308-316. 

Martin, T.R., and D.M. Holdich. 1986. The acute lethal toxicity of heavy metals to Peracarid 
crustaceans (with particular reference to firewater Asellids and Gammarids). Water Res. 
20:1137-1147. 

Mirenda, R.J. 1986. Toxicity and accumulation of cadmium in the crayfish, Orconectes virilis 
(Hagen). Arch. Environ. Contam. Toxicol. 15:401-407. 

Palawski, D., J.B. Hunn, and F.J. Dwyer. 1985. Sensitivity of young striped bass to organic and 
inorganic contaminants in fresh and saline waters. Trans. Am. Fish. Soc. 114:748-753. 

Van Leeuwen, C.J., P.S. Griffioen, W.H.A. Vergouw, and J.L. Maas-Diepeveen. 1985. 
Differences in susceptibility of early life stages of rainbow trout (Salmo gairdneri) to 
environmental pollutants. Aquatic Toxicol. 7:59-78. 
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1.2 TOXICITY TEST REFERENCES FROM THE COPPER CRITERIA DOCUMENT 
(EPA 1985C) 

1.2.1 Acute Copper Toxicity Data References 

Adema, D.M.M., and A.M. Degroot-Van Zijl. 1972. The influence of copper on the water flea 
Daphnia magna. TNO Nieuws 27:474. 

Anderson, P.D., and P.A. Spear. 1980. Copper pharmacokinetics in fish gills - II. Body size 
relationships for accumulation and tolerance. Water Res. 14:1107. 

Andrew, R.W. 1976. Toxicity relationships to copper forms in natural waters. P. 127. IN:  
Andrew, R.W., et al. (eds.). Toxicity to Biota of Metal Forms in Natural Water. 
International Joint Commission, Windsor, Ontario, Can. 

Andros, J.D., and R.R. Garton. 1980. Acute lethality of copper, cadmium, and zinc to northern 
squawfish. Trans. Am. Fish. Soc. 109:235. 

Biesinger, K.E., and G.M. Christensen. 1972. Effects of various metals on survival, growth, 
reproduction, and metabolism of Daphnia magna. J. Fish Res. Board Can. 29:1691. 

Birge, W.J., et al. 1983. Induction of Tolerance to Heavy Metals in Natural and Laboratory 
Populations of Fish. PB84,111756, National Technical Information Service, Springfield, 
VA. 

Black, J.A. 1974. The Effect of Certain Organic Pollutants on Copper Toxicity to Fish (Lebistes 
reticulatus).   Ph.D. Dissertation. University of Michigan, Ann Arbor. 

Borgmann, U., and K.M. Ralph. 1983. Complexation and toxicity of copper and the free metal 
bioassay technique. Water Res. 17:1697. 

Boutet, C., and C. Chaisemartin. 1973. Specific toxic properties of metallic sales in 
Austropotamobius pallipes pallipes and Orconectes limosus. C. R. Soc. Biol. 167:1973. 

Brungs, W.A., et al. 1973. Acute and long-term accumulation of copper by the brown bullhead, 
Ictalurus nebulosus. J. Fish. Res. Board Can. 30:583. 

Cairns, J., Jr., and A. Scheier. 1968. A comparison of the toxicity of some common industrial 
waste components tested individually and combined. Prog. Fish-Cult. 30:3. 
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Cairns, J., Jr., et al. 1978. Effects of Temperature on Aquatic Organism Sensitive to Selected 
Chemicals. Bulletin 106, Virginia Water Resources Research Center, Blacksburg, VA. 

Cairns, J., Jr., et al. 1981. Effects of Fluctuating, Sublethal Applications of Heavy Metal 
Solutions Upon the Gill Ventilation Response of Bluegills (Lepomis macrochirus). EPA-
600/3-81-003. National Technical Information Service, Springfield, VA. 

Calamari, D., and R. Marchetti. 1973. The toxicity of mixtures of metals and surfactant to 
rainbow trout (Salmo gairdneri Rich.). Water Res. 7:1453. 

Chakoumakos, C., et al. 1979. The toxicity of copper to cutthroat trout (Salmo clarki) under 
different conditions of alkalinity, pH, and hardness. Environ. Sci. Technol. 13:213. 

Chapman, G.A. 1975. Toxicity of Copper, Cadmium, and Zinc to Pacific Northwest Salmonids. 
U.S. Environmental Protection Agency, Corvallis, OR. 

Chapman, G.A. 1978. Toxicities of cadmium, copper, and zinc to four juvenile stages of chinook 
salmon and steelhead. Trans. Am. Fish. Soc. 107:841. 

Chapman, G.A., and J.K. McCrady. 1977. Copper toxicity: A question of form. P. 132. IN:  
Tubb, R.A. (ed.). Recent Advances in Fish Toxicology. EPA-600/33-77-085. National 
Technical Information Service, Springfield, VA. 

Chapman, G.A., and D.G. Stevens. 1978. Acute lethal levels of cadmium, copper, and zinc to 
adult male coho salmon and steelhead. Trans. Am. Fish. Soc. 107:837. 

Chynoweth, D.P., et al. 1976. Effect of organic pollutants on copper toxicity to fish. P. 145. IN: 
Andrew, R.W., et al. (eds.). Toxicity to Biota of Metal Forms in Natural Water. 
International Joint Commission, Windsor, Ontario, Can. 

Dave, G. 1984. Effects of copper on growth, reproduction, survival, and hemoglobin in Daphnia 
magna. Comp. Biochem. Physiol. 78C:439. 

Deshmukh, S.S., and V.B. Marathe. 1980. Size related toxicity of copper and mercury to Lebistes 
reticulata (Peter), Labeo rohita (Ham.), and Cyprinus carpio (Linn.). Indian J. Exp. Biol. 
18:421. 

Finlayson, B.J., and K.M. Verrue. 1982. Toxicities of copper, zinc, and cadmium mixtures to 
juvenile chinook salmon. Trans. Am. Fish. Soc. 111:645. 
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Geckler, J.R., et al. 1976. Validity of Laboratory Tests for Predicting Copper Toxicity in 
Streams. EPA-600/3-76-116. National Technical Information Service, Springfield, VA. 

Giles, M.A., and J.F. Klaverkamp. 1982. The acute toxicity of vanadium and copper to eyed eggs 
of rainbow trout (Salmo gairdneri). Water Res. 16:885. 

Hale, J.G. 1977. Toxicity of metal mining wastes. Bull. Environ. Contam. Toxicol. 17:66. 

Hinton, M.J., and A.G. Eversole. 1978. Toxicity of ten commonly used chemicals to American 
eels. Proc. Ann. Conf. S.E. Assoc. Fish. Wildl. Ag. 32:599. 

Hinton, M.J., and A.G. Eversole. 1979. Toxicity of ten chemicals commonly used in aquaculture 
to the black eel stage of the American eel. Proc. World Maricul. Soc. 10:554. 

Howarth, R.S., and J.B. Sprague. 1978. Copper lethality to rainbow trout in waters of various 
hardness and pH. Water Res. 12:455. 

Hubschman, J.H. 1967. Effects of copper on the crayfish Orconectes rusticus (Girard): I. Acute 
toxicity. Crustaceana 12:33. 

Inglis, A., and E.L. Davis. 1972. Effects of Water Hardness on the Toxicity of Several Organic 
and Inorganic Herbicides to Fish. Technical Paper No. 67, U.S. Fish and Wildlife 
Service, Washington, DC. 

Joshi, A.G., and M.S. Rege. 1980. Acute toxicity of some pesticides and a few inorganic salts to 
the mosquitofish Gambusia affinis (Baird and Girard). Indian J. Exp. Biol. 18:435. 

Khangarot, B.S. 1981. Chelating agent EDTA decreases the toxicity of copper to fish. Current 
Sci. 50:246. 

Khangarot, B.S., et al. 1981. Toxicity of interactions of zinc-nickel, copper-nickel, and zinc-
nickel-copper to a freshwater teleost, Lebistes reticulatus (Peters). Acta Hydrochim. 
Hydrobiol. 9:495. 

Khangarot, B.S., et al. 1981. Studies on the acute toxicity of copper on selected freshwater 
organisms. Sci. Cult. 47:429. 

Khangarot, B.S., et al. 1983. “Man and the Biosphere” - Studies on Sikkim Himalayas. Part 1: 
Acute toxicity of copper and zinc to common carp Cyprinus carpio (Linn.) in soft water. 
Acta Hydrochim. Hydrobiol. 11:667. 
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Lorz, H.W., and B.P. McPherson. 1976. Effects of copper or zinc in fresh water on the 
adaptation to sea water and ATPase activity, and the effects of copper on migratory 
disposition of coho salmon (Oncorhynchus kisutch). J. Fish. Res. Board Can. 33:2023. 

McKim, J.M., and D.A. Benoit. 1971. Effects of long-term exposures to copper on survival, 
growth, and reproduction of brook trout (Salvelinus fontinalis). J. Fish. Res. Board Can. 
28:655. 

Mount, D.I., and T.J. Norberg. 1984. A seven-day life-cycle cladoceran toxicity test. Environ. 
Toxicol. Chem. 3:425. 

O’Hara, J. 1971. Alterations in oxygen consumption by bluegills exposed to sublethal treatment 
with copper. Water Res. 5:321. 

Pardue, W.J., and T.S. Wood. 1980. Baseline toxicity data for freshwater bryozoa exposed to 
copper, cadmium, chromium, and zinc. J. Tennessee Acad. Sci. 55:27. 

Patrick, R., et al. 1968. The relative sensitivity of diatoms, snails, and fish to twenty common 
constituents of industrial wastes. Prog. Fish-Cult. 30:137. 

Pickering, Q.H., and C. Henderson. 1966. The acute toxicity of some heavy metals to different 
species of warmwater fishes. Air, Water Pollut. Int. J. 10:453. 

Pickering, Q., et al. 1977. Effect of exposure time and copper concentration on reproduction of 
the fathead minnow (Pimephales promelas). Water Res. 11:1079. 

Qureshi, S.A., and A.B. Saksena. 1980. The acute toxicity of some heavy metals to Tilapia 
mossambica (Peters). Aqua 1:19. 

Rehwoldt, R., et al. 1971. Acute toxicity of copper, nickel, and zinc ions to some Hudson River 
fish species. Bull. Environ. Contam. Toxicol. 6:445. 

Rehwoldt, R., et al. 1972. The effect of increased temperature upon the acute toxicity of some 
heavy metal ions. Bull. Environ. Contam. Toxicol. 8:91. 

Rehwoldt, R., et al. 1973. The acute toxicity of some heavy metal ions toward benthic 
organisms. Bull. Environ. Contam. Toxicol. 10:291. 

Rodgers, J.H, et al. 1980. Comparison of heavy metal interactions in acute and artificial stream 
bioassay techniques for the Asiatic clam (Corbicula fluminen). P. 266. IN: Eaton, J.G., et 
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al. (eds.). Aquatic Toxicology. ASTM STP 708, Am. Soc. for Testing and Materials, 
Philadelphia, PA. 

Seim, W.K., et al. 1984. Growth and survival of developing steelhead trout (Salmo gairdneri) 
continuously or intermittently exposed to copper. Can. J. Fish. Aquat. Sci. 41:433. 

Spear, P. 1977. Copper Accumulation Kinetics and Lethal Tolerance in Relation to Fish Size. 
M.S. Thesis, Concordia University, Montreal, Can. 

Sprague, J.B. 1964. Lethal concentrations of copper and zinc for young Atlantic salmon. J. Fish 
Res. Board Can. 21:17. 

Sprague, J.B., and B.A. Ramsay. 1965. Lethal levels of mixed copper-zinc solutions for juvenile 
salmon. J. Fish. Res. Board Can. 22:425. 

Tarzwell, C.M., and C. Henderson. 1960. Toxicity of less common metals to fishes. Ind. Wastes 
5:12. 

Thompson, K.W., et al. 1980. Acute toxicity of zinc and copper singly and in combination to the 
bluegill (Lepomis macrochirus). Bull. Environ. Contam. Toxicol. 25:122. 

Tsai, C.F., and J.A. McKee. 1978. The Toxicity to Goldfish of Mixtures of Chlorames, LAS, and 
Copper. PB 280554, National Technical Information Service, Springfield, VA. 

Welborn, T.L., Jr. 1969. The toxicity of nine therapeutic and herbicidal compounds to striped 
bass. Prog. Fish-Cult. 31:27. 

Wilson, R.C.H. 1972. Prediction of copper toxicity in receiving waters. J. Fish Res. Board Can. 
29:1500. 

Wurtz,, C.B., and C.H. Bridges. 1961. Preliminary results from macroinvertebrate bioassays. 
Proc. Pennsylvania Acad. Sci. 35:51. 

1.2.2 Chronic Copper Toxicity Data References 

Arthur, J.W., and E.N. Leonard. 1970. Effects of copper on Gammarus pseudo-limnaeus, Physa 
integral, and Campeloma decisum in soft water. J. Fish. Res. Board Can. 27:1277. 

Benoit, D.A. 1975. Chronic effects of copper on survival, growth, and reproduction of the 
bluegill (Lepomis macrochirus). Trans. Am. Fish. Soc. 104:353. 
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Mount, D.I. 1968. Chronic toxicity of copper to fathead minnows (Pimephales promelas 
Rafinesque). Water Res. 2:215. 

Mount, D.I., and C.E. Stephan. 1969. Chronic toxicity of copper to the fathead minnow 
(Pimephales promelas) in soft water. J. Fish. Res. Board Can. 26:2449. 

Nebeker, A.V., et al. 1984. Relative sensitivity of Chironomous tentans life stages copper. 
Environ. Toxicol. Chem. 3:151. 

Sauter, S., et al. 1976. Effects of Exposure to Heavy Metals on Selected Freshwater Fish: 
Toxicity of Copper, Cadmium, Chromium, and Lead to Eggs and Fry of Seven Fish 
Species. EPA-600/3-76-105. National Technical Information Service, Springfield, VA. 

1.2.3 Copper Updates (EPA 1996) 

Bailey, H.C., D.H.W. Liu, and H.A. Javitz. 1985. Time/toxicity relationships in short-term static, 
dynamic, and plug-flow bioassays. P. 193-212. IN: Bahner, R.C., and D.J. Hansen (eds.). 
Aquatic Toxicology and Hazard Assessment, 8th Symposium. ASTM STP 981, Am. Soc. 
for Testing and Materials, Philadelphia, PA. 

Cusimano, R.F., and D.F. Brakke. 1986. Effects of pH on the toxicities of cadmium, copper, and 
zinc to steelhead trout (Salmo gairdneri). Can. J. Fish. Aquat. Sci. 43:1497-1503. 
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1.3 TOXICITY TEST REFERENCES FROM THE NH3 CRITERIA DOCUMENT 
(EPA 1985A) 
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Reinbold, K.A., and S.M. Pescitelli. 1982b. Effects of Cold Temperature on Toxicity of Ammonia 
to Rainbow Trout, Bluegills, and Fathead Minnows. Project Report, Contract No. 68-01-
5832. Illinois Natural History Survey, Champaign, IL (Draft). 
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