11.0 Conclusons
The gods of this study were to determine:
1) if fish were contaminated with toxic chemicals,

2) the difference in chemica concentrations among fish species and study
gtes, and

3) the potentia human hedth risk due to consumption of fish from the
Columbia River Basin.

The results of the study showed that al species of fish had some leves of toxic chemicdsin therr
tissues and in the eggs of chinook and coho slmon and stedlhead.  The concentration of organic
chemicasin the egg samples was lower than expected, given the high lipid content of the egg
samples. Thefish tissue chemica concentrations were quite variable within fish (duplicate
fillets), across tissue type (whole body and fillet), across species, and study Sites. However, the
chemical residues exhibited some trends in distribution.  The concentrations of organic chemicals
in the sdmonids (chinook and coho sdmon, rainbow and steelhead trout) were lower than any
other species. The concentrations of organic chemicals in three fish species (white sturgeon,
mountain whitefish, largescale sucker) were higher than any other species. Pacific lamprey had
higher organic chemica concentrations than anadromous species but lower than resident species.
The concentrations of metas were variable with maximum levels of different metas occurring in
avaiety of species. The distribution across stations was variable dthough fish collected from the
Hanford Reach of the Columbia River and the Y akima River tended to have higher
concentrations of organic chemicas than other sudy Sites.

The concentrations of toxic chemicas found in fish from the Columbia River Basn may be arisk
to the hedlth of people who eat them depending on:

1 the toxicity of the chemicds,

2) the concentration of chemicasin thefish,

3) fish ingedtion rates

4) fish species, and tissue type
The chemicas which contributed the most to the hazard indices and cancer risks were the
persstent bioaccumulative chemicas (PCB, DDE, chlorinated dioxins and furans) aswdll as
some naturdly occurring metas (arsenic, mercury). Some pollutants persst in the food chain
largely due to past practices in the United States and globa dispersion from outside North

America. Although some of these chemicals are no longer alowed to be used in the United
States, asurvey of the literature indicates that these chemical residues continue to accumulate in a
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varigy of foodsincduding fish. Human activities can dter the ditribution of the naturaly
occurring metals (e.g. mining, fud combustion) and thus increase the likelihood of exposure to
toxic levels of these chemicds through inhaation or ingestion of food and water.

Many of the chemicd resduesin fish identified in this sudy were not unlike levels found in fish
from other studies in comparable aguatic environments in North America. The results of this
study, therefore, have implications not only for triba members but aso the generd public.

While contaminants remain in fish, it is useful for people to consder waysto ill derive
beneficid effects of eating fish, while at the same time reducing exposure to these chemicas.
Fish are agood source of protein, low in saturated fats, and contain oils which may prevent
coronary heart disease. Risks can be reduced by decreasing the amount of fish consumed, by
preparing and cooking fish to reduce contaminant levels, or by sdlecting fish species which tend
to have lower concentrations of contaminants.

Reducing dietary exposure through cooking or by eating avariety of fish will decrease the
consumer’ s exposure, but not eiminate these chemicals from the environment. Reduction of
many of the man-made chemicas from the environment will take decades to centuries,
Regulatory limits for new waste streams and clean up of exigting sources of chemica wastes can
help to reduce exposure. The exposure to naturaly occurring chemicas can be reduced through
better management of our naturd resources. The results of this study confirm the need for
regulatory agencies to continue to pursue rigorous controls on environmenta pollutants and to
remove those pollutants which have been dispersed into our ecosystems.

There are many uncertainties in this risk assessment which could result in dternate estimates of
risk. These uncertaintiesinclude our limited knowledge of the mechanisms which cause disease,
the variability of contaminantsin fish, changes in fish tissue concentrations over time, ingestion
rates, and the effects of food preparation. The uncertainties in our estimates may increase or
decrease the risk estimates reported in this study.

The chemicals which were estimated to contribute the most to potentia hedlth effects (PCB,

DDE, chlorinated dioxins and furans, arsenic, mercury) are the chemicas for which regulatory
drategies need to be defined to diminate or reduce these chemicalsin our environment.

11-229



12.0 References

Adams, WJ; Johnson, HE. (1977) Survey of the Sdenium Content in the Aquetic Biota of
Western Lake Erie. J Great Lakes Res 3(Y2):10-14.

Adolfson Associates, Inc. (1996) Technical Memorandum on the Results of the 1995 Fish
Consumption and Recreationa Use Surveys— Amendment No. 1. Prepared for the City of
Portland. Adolfson Associates, Inc., Portland, OR.

Agency for Toxic Substances and Disease Registry (ATSDR) (1992) Toxicologicad Profile for
Vanadium. ATSDR/TP-91-2a.

ATSDR (1993) Toxicologicd Profilefor Zinc. ATSDR/TP-93-15.
ATSDR (2000) Toxicologica Profile for Chromium. ATSDR, Atlanta, GA.
American Cancer Society. (2002) What is Cancer? www.cancer.org

Ashaf, M; Jaffar, M. (1988) Weight Dependence of Arsenic Concentration in the Arabian Sea
TunaFish. Bull Env Contam Toxicol 40(2): 219-225.

Ay, O; Kday, M; Tamer, L; Canli, M. (1999) Copper and Lead Accumulation in Tissues of a
Freshwater Fish Tilgpia Zillii and its Effects on the Branchid NaK-ATPase Activity. Bull
Environ Contam Toxicol 62: 160-168.

Barraclough, WE. (1964) Contributions to the Marine Life History of the Eulachon,
Thaleichthys pacificus. J. Fish. Res. Board Can. 21(5):1333-1337.

Baudo, R. (1983) Is Andytically-defined Chemica Speciation the Answer We Need to
Understand Trace Element Transfer Along a Trophic Chain? In: Leppard GC ,ed. Trace Element
Speciation in Surface Waters and Its Ecologica Implications. Plenum Press, New Y ork.

Baumann, PC; Gillespie, RB. (1986) Sdenium Bioaccumulation in Gonads of Largemouth Bass
and Bluegill From Three Power Plant Cooling Reservoirs. Environ. Toxicol. Chem 5:695-701.

Beamesderfer, RCP, Farr, RA. (1997) Alternatives for the Protection and Restoration of
Sturgeons and their Habitat. Environ. Biol. Fish. 48:407-417.

Beamesderfer, RCP, Rien, TA; Nigro, AA. (1995) Differencesin the Dynamics and Potentid
Production of Impounded and Unimpounded White Sturgeon Populations in the Lower Columbia
River. Trans. Am. Fish. Soc 124(6): 857-872.

Beijer, K; Jenndov, A. (1979) Methylation of Mercury in Natura Waters. In: Nriagu, JO (ed.).
The Biogeochemigtry of Mercury in the Environment. Elsevier/North Holland Biomedica Press,

12-230



New York, NY.

Beamish, RJ. (1980) Adult Biology of the River Lamprey (Lampetra ayesi) and the Pacific
Lamprey (Lampetra tridentata) from the Pacific Coast of Canada. Can. J. Fish. Aquat. Sci.
37:1906-1923.

Beamish, RJ; Levings, CD (1991) Abundance and Freshwater Migrations of the Anadromous
Parasitic Lamprey, Lampetra tridentata, in a Tributary of the Fraser River, British Columbia.
Can. J. Fish. Aquat. Sci. 48(7):1250-1263.

Berti, PR; Receveur, O; Chan, HM; Kuhnlein, HV. (1998) Dietary Exposure to Chemical
Contaminants from Traditiona Food Among Adult Denetisin the Western Northwest
Territories, Canada.  Environ Res 76(2): 131-142.

Bessser, M; Canfidld TJ: LaPoint TW. (1993) Bioaccumulation of Organic and Inorganic
Sdenium in aLaboratory Food Chain. Environ Toxicol Chem 12(1): 57-72.

Bjorksten, JA. (1982) Aluminum as a Cause of Senile Dementia. Comprehensive Therapy 8(5):
73-76.

Bligh, EG; Armstrong, FAJ. (1971) Marine mercury pollution in Canada. Internationa Council
for Exploration of the Sea. Rep No. CM 1971/E34. . Cited in National Research Council
Canada (1979) Effects of Mercury in the Canadian Environment. NRCC Report No. 16739.

Boothe, PN; Knauer, GA. (1972) The Possble Importance of Feca Materid in the Biologica
Amplication of Trace and Heavy Metdls. Limnology & Oceanography 17: 270-274.

Butler, PA; Schutzmann, RL. (1978) Fish, Wildlife, and Estuaries: Residues of Pesticides and
PCBsin Estuarine Fish, 1972 - 76-Nationa Pesticide Monitoring Program. Pestic Monit J 12(2):
51.

Beyerrum, RU. (1991) Vanadium. In: Merian E, ed. Metals and Their compounds in the
Environment. VCH Weinheim, New Y ork-Basel-Cambridge ISBN 3-527-26521.

Busby, PJ;, Wainwright, TC; Bryant, GJ; Lierheimer, LJ; Waples, RS, Waknitz, FW;
Lagomarsino. IV. (1996) Status Review of West Coast Steelhead from Washington, 1daho,
Oregon, and Cdifornia. U.S. Dept. Com., NOAA Tech. Mem. NMFS-NWFSC-27. 195 p. + 6
appendices.

Camusso, M; Vigano, L; Bdedtrini, R. (1995) Bioconcentration of Trace Metas in Rainbow
Trout: aFeld Sudy. Ecotoxicol Environ Saf 31(2): 133-141.

Carl, GC. (1936) Food of the Coarse-Scaled Sucker (Catostomus macrocheilus Girard). J. Bidl.
Board Can. 3(1):20-25.

12-231



Carlander, KD. (1969) Handbook of freshwater fishery biology. Val. 1, lowa State Univ. Press,
Ames.

Center for Disease Control (CDC) (1991) Preventing Lead Poisoning in Y oung Children: A
Statement on Preventing Lead Poisoning in Y oung Children. Atlanta, GA.

Chovelon, A; George, L; Gulayets, C; Hoyano, Y; McGuinness, E; Moore, J, Ramamoorthy, S,
Singer, P. (1984) Pedticide and Polychlorinated Biphenyl Levelsin Fish from Alberta (Canada).
Chemosphere 13(1):19.

Cirone, PA; Karna, DW; Yeardey, JR; Fdter, CM; Royer, TV. (2001) Ecologicd Risk
Assessment for the Middle Snake River, Volume 1. EPA/600/R-01017.

Clark, GM; Maret, TR. (1998) Organochlorine Compounds and Trace Elementsin Fish Tissue
and Bed Sedimentsin the Lower Snake River Basin, Idaho and Oregon. USGS Water Resources
Investigations Report 98-4103.

Clemens, WA; Wilby. GV. (1967) Fishes of the Pacific Coast of Canada. Fish. Res. Board of
Can. Bull. No. 68.

Close, DA; Fitzpatrick, M; Li, H; Parker, B; Hatch, D; James, G. (1995) Status of the Pecific
Lamprey (Lampetratridentata) in the Columbia River Basin. U.S. Department of Energy,
Bonneville Power Administration, Project No. 94-026, Contract No. 95B139067, Portland, OR.,

Cogliano, VJ (1997) Plausble Upper Bounds: Are There Sums Plausible? Risk Analysis 17 (1):
77-84.

Colby, P.J,, RE. McNicol, and R.A. Ryder. 1979. Synopsis of Biologica Dataon the Walleye
Stizostedion v. vitreum (Mitchell 1818). FAO United Nations, Fish. Synopsis No. 119, Ontario
Min. Natur. Resources, Fish. Res. Sect., Contrib. No. 77-13. 123 p. + 2 appendices.

Columbia River Intertriba Fish Commission (CRITFC) (1994) A Fish Consumption Survey of
the Umatilla, Nez Perce, Y akama, and Warm Springs Tribes of the Columbia River Basin.
Technica report 94-3. Columbia River Inter-Triba Fish Commisson, Portland, OR.

Coon, JC. (1978) Movement, Digtribution, Abundance and Growth of White Sturgeon in the
Mid-Snake River. Doctord Dissertation, University of 1daho, Moscow.

Currie, RS; Fairchild, WL; Muir, DCG. (1997) Remohilization and Export of Cadmium from
Lake Sediments by Emerging Insects. Environ Toxicol Chem 16(11):2333-2338.

Dabeka, RW; McKenzie, AD. (1995) Survey of Lead, Cadmium, Fluoride, Nickel and Cobalt in

Food Composites and Estimation of Dietary Intakes of these Elements by Canadiansin 1986-
1988. J AOAC International 78(4):897-909.

12-232



Dauble, DD. (1978) Comparative Ecology of Two Sympatric Catostomids, Catostomus
meacrocheilus, and Catostomus columbianus, in the Middle ColumbiaRiver. M.S. Thess,
Washington State Univ., Pullman, WA.

Dauble, DD. (1980) Life History of the Bridgelip Sucker in the Centrd ColumbiaRiver. Trans.
Amer. Fish. Soc. 109:92-98.

Dauble, DD (1986) Life History and Ecology of the Largescae Sucker (Catostomus
macrocheilus) in the ColumbiaRiver. Amer. Midland Natur. 116(2):356-367.

Dauble, DD; Buschbom, RL. (1981) Estimates of Hybridization Between Two Species of
Catostomids in the Columbia River. Copeia (4):802-810.

Davies, K. (1990) Human Exposure Pathways to Selected Organochlorines and PCBsin Toronto
and Southern Ontario. In: Nriagu JO and Smmons M S, eds. Food Contamination from
Environmental Sources.  Adv Environ Sci Technol 23:525-540.

Devault, DS; Willford, WA; Hessalberg, RJ; Nortrupt, DA; Rundberg, EGS; Alwan, AK;
Bautista, C. (1986) Contaminant Trendsin Lake Trout Savelinus Namaycush from the Upper
Great Lakes. USA, Canada. Arch Environ Contam Toxicol 15(4):349-356.

DeVore, ID; James, BW; Tracy, CA; Hde, DA. (1995) Dynamics and Potentia Production of
White Sturgeon in the Unimpounded Lower Columbia River. Trans. Am. Fish. Soc 124(6):845-
856.

Dietrich, W. (1995) Northwest Passage: the Great Columbia River. Simon & Schuster, NY.

Dobbs, MG; Cherry, DS; and Cairns, J. (1996) Toxicity and bioaccumulation of sedeniumto a
three-trophic leve food chain. Environ. Toxicol. Chem 15:340-347.

Duggan, RE; Lipscomb, GQ; Cox, EL; Heatwole, RE; Kling, RC. (1971) Pedticide Resdue
Levesin the United States from July 1, 1963 to June 30, 1969. Pestic Monit J 5(2):73-113.

Ecologicd Analydts, Inc. (1981) The Sources, Chemidiry, Fate and Effects of Chromiumin
Aquatic Environments. American Petroleum Ingtitute, 2101 L St. NW, Washington, D. C. 20037.

Eddy, S; Underhill, JC. (1976) Northern Fishes. Third Ed., Univ. Minnesota Press, Minneapolis,
MN.

Eider, R. (19858). Cadmium Hazardsto Fish, Wildlife and Invertebrates: A Synoptic Review.
U. S. Fish and Wildlife Service Biological Report 85(1.2).

Eider, R. (1985b) Sdenium Hazards to Fish, Wildlife, and Invertebrates: A Synoptic Review.
U. S. Fish and Wildlife Service, Biologica Report 85(1.5).

12-233



Eider, R. (1986) Polychlorinated biphenyl hazardsto Fish, Wildlife, and Invertebrates. A
Synoptic Review. U. S. Fish and Wildlife Service Biological Report 85(1.7).

Eider, R. (19883 Arsenic Hazardsto Fish, Wildlife and Invertebrates: A Synoptic Review. U.
S. Fish and Wildlife Service Biological Report 85(1.12).

Eider, R. (1988b) Lead Hazardsto Fish, Wildlife, and Invertebrates: A Synoptic Review. US
Fish and Wildlife Service Biologica Report 85(1.14).

El Nabawi, A; Heinzow, B; Kruse, H. (1987) Arsenic, Cadmium, Copper, Lead, Mercury and
Zincin Fsh from the Alexandria Region, Egypt. Bull Env Contam Toxicol 39(5): 889-897.

Eschmeyer, PH. (1950) The Life Higtory of the Wdleye in Michigan. Michigan Dep. Consarv.,
Ingt. Fish. Res,, Bull. 3.

EV'S (1998) Willamette River Basin Studies, Human Hedth Technicd Study, Willamette River
Qudlitative Fish Consumption Survey. Prepared for Oregon Department of Environmental
Qudity, Sdem, OR. EV'S Environment Consultants, Seettle, WA.

EVS (2000) Human Hedth Risk Assessment of Chemica Contaminantsin Four Fish Species
from the Middle Willamette River, Oregon. Prepared for Oregon Department of Environmental
Qudlity, Portland, OR. EV S Environment Consultants, Seattle, WA.

Farey, R; Taberski, K; Lamerdin, S; Johnson, E; Clark, RP; Downing, JW; Newman, J; Petress,
M. (1997) Organochlorines and other Environmental Contaminants in Muscle Tissues of
Sportfish Collected from San Francisco Bay. Mar Pollut Bull 34(12):1058-1071.

Fenske, RA; Lu, C; Simcox, NJ; Loewenherz, C; Touchstone, J. (2000) Strategies for Assessing
Children's Organophosphorus Pesticide Exposures in Agricultural Communities. J Expo Anal
Environ Epidemiol 10:662-71.

Gartrell, MJ; Craun, JC; Podrebarac, DS; Gunderson, EL. (1985) Pesticides, Selected Elements
and other Chemicasin Infant and Toddler Total Diet Samples. October 1978 - September 1979.
JAOAC 68(5):123-144.

Gartrell, MJ; Craun, JC; Podrebarac, DS; Gunderson, EL. (1986) Pegticides, Selected Elements
and other Chemicasin Infant and Toddler Tota Diet Samples: October 1980 - March 1982.
JAOAC 69(1):146-169.

Goldgtein, GW. (1990) Lead Poisoning and Brain Cell Function. Environ Health Perspect 89:
91-4.

Gos=it, RW; Brown, DA; Young, DR. (1983) Predicting the Bioaccumulation of Organic
Compounds in Marine Organisms Using Octanol-Water Partition Coefficients.

12-234



Mar Pollut Bull 14(10):387-392.

Gray, RH; DaubleDD. (1977) Checklist and Relative Abundance of Fish Species from the
Hanford Reach of the Columbia River. NW Sci. 51:208-215.

Gresat Lakes Water Quality Board (1989) Report to the Internationa Joint Commission.

Gutenmann, WH; Lisk, DJ. (1991) Higher Average Mercury Concentration in Fish Fillets After
Skinning and Fat Removd. J. Food Safety 11:99-103.

Hamilton, SJ; Buhl, KJ; Faerber, NL; Wiedmeyer, RH; Bollard, FA. (1990) Toxicity of Organic
Sdenium in the Diet to Chinook Samon. Environ Toxicol Chem 9(3):347-358.

Hamilton, SJ; Waddell, B. (1994) Sdlenium in Eggs and Milt of Razorback Sucker (Xyrauchen
texanus) in the Middle Green River, Utah. Arch Environ Contam Toxicol 27(2):195-201.

Hamir, AN; Sullivan, ND; Handson, PD. (1982) The effects of Age and Diet on the Absorption
of Lead from the Gadtrointestina Tract of Dogs. Australian Veterinary Journal 58:266-268.

Harris, SG; Harper, BL. (1997) A Native American Exposure Scenario. Risk Analysis 17(6):789-
795.

Hart, JL. 1973. Pecific Fishes of Canada. Bull. Fish. Res. Board Can. No. 180. 740 p.

Hedey, M. C. 1991. LifeHisory of Chinook Salmon (Oncorhynchus tshawytscha), p. 311-393.
In C. Groot and L. Margalis (editors) Pacific Sdmon Life Higtories, Univ. British Columbia
Press, Vancouver, BC.

Heiny, JS; and Tate, CM. (1997) Concentration, Distribution and Comparison of Selected Trace
Elements in Bed Sediment and Fish Tissue in the South Platte River Basin, USA, 1992- 1993.
Arch Environ Contam Toxicol 32(3): 246-259.

Henderson, C; Foster, RF. (1957) Studies of Smallmouth Black Bass (Micropterus dolomieu) in
the Columbia River near Richland, Washington. Trans. Amer. Fish. Soc. 86:112-127.

Hodson, PV; Whittle, DM; Wong, PTS, Borgman, U; Thomas, RL; Chau, YK; Nriagu, JO;
Hallet. DJ. (1984) Lead Contamination of the Greet Lakes and its Potential Effects on Aquatic
Biota. In: Nriagu JO; Smmons MS eds,, Toxic Contaminantsin the Greet Lakes, John Wiley &
Sons, New York, NY.

Hubbs, C.L., and R.M. Bailey. 1938. The Smal-mouthed Bass. Cranbrook Inst. Sci. Bull.
No. 10. 89 p.

Hudson, RIM; Gherini, SA; Fitzgerdd, WF; Porcdla, DB. (1995) Anthropogenic Influences on

12-235



the Globa Mercury Cycle: A Mode-Based Analysis. Water Air Soil Pollut 80(1-4):265-272.

Hunter, RG; Carroll, JH; Butler, JS. (1981) The Relationship of Trophic Leve to Arsenic
Burden in Fish of a Southern Great Plains Lake, USA. J Freshwater Ecol 1(1):121-127.

ICF Kaiser (1996) Toxicity and Exposure Concerns Related to Arsenic in Seafood: An Arsenic
Literature Review for Risk Assessments. Prepared for U.S. Environmental Protection Agency,
Sesttle, WA. ICF Kaiser, Sedttle, WA.

International Agency for Research on Cancer (IARC) (1978) Monographs on the Evaluation of
Carcinogenic Risk of Chemicalsto Man. Polychlorinated Biphenyls and Polylbrominated
Biphenyls. Vol 18:62. World Hedlth Organization, Lyons, France

IARC (1980) Monographs on the Evauation of the Carcinogenic Risk of Chemicalsto Man.
Some Meta's and Metalic Compounds. Val. 23: 325-415. World Hedlth Organization, Lyons,
France

Jaffe, R; Stemmler, EA; Eitzer, BD; Hites, RA.. (1985) Anthropogenic Polyhaogenated Organic
Compoundsin Sedentary Fish from Lake Huron and Lake Superior: USA-Canada Tributaries and
Embayments. Great Lakes Res 11(2):156-162.

Johnson, A. (2001). An Ecologica Hazard Assessment for PCBsin the Spokane River.
Washington Department of Ecology, No. 01-03-015.

Kan, TT. (1975) Sysematics, Variation, Digtribution, and Biology of Lampreys of the Genus
Lampetrain Oregon. Ph.D. Thesis, Oregon State Univ., Corvallis, OR.

Kiffney, P, Knight, A. (1990) The Toxicity and Bioaccumulation of Sdenate, Sdenite and
Sdeno-L-Methionine in the Cyanobacterium Anabaena Flos-Aquae. Arch Environ Contam
Toxicol 19(4):488-494.

Kissnger, L; Beck, N. (2000) Evauation of Cadmium, Lead and Zinc Contamination in
Spokane River Spokane, Spokane County, Washington pp. 1-40. Washington State Department of
Hedth, Washington Department of Ecology,. Olympia, WA.

Konasawich, D; Traversy, W; Zar, H. (1978) Status Report on Organic and HeavyMmeta
Contaminants in the Lakes Erie, Michigan, Huron and Superior Basins. Great Lakes Water
Quality Board, p.195-257.

Kononen, DW. (1989) PCBsand DDT in Saginaw Bay, Michigan, USA White Suckers.
Chemosphere 18(9-10):2065-2068.

Lang, WL; Cariker, RC. (1999) A Resurgent Columbia River: An Introduction. In Lang, WL,
Carider, RC, eds. Great River of the West: Essays on the Columbia River. Univ. Washington

12-236



Press, Sedttle, WA.

Lanphear, BP; Matte, TD; Rogers, J; Clickner, RP,; Dietz, B; Bornschein RL, Succop P, Mahaffey
KR, Dixon S, Gake W, Rabinowitz M, Farfe M, Rohde C, Schwartz J, Ashley P, Jacobs DE.
(1998) The Contribution of Lead-Contaminated House Dust and Residentia Soil to Children's
Blood Lead Leves. A Pooled Andysisof 12 Epidemiologic Studies. Environ Res 79:51-68.

Lanphear, BP, Dietrich, K; Auinger, P, and Cox, C. (2000) Cognitive Deficits Associated with
Blood Lead Concentrations <10 microg/dL in US Children and Adolescents. Public Health Rep,
115: 521-9.

Lee, DS, Gilbert, CR; Hocutt, CH; Jenkins, RE; McAllister, DE; Stauffer Jr.,JR. (1980) Atlas of
North American Freshwater Fishes. Pub. N0.1980-12 North Carolina Biol. Surv., North Carolina
State Mus. Natur. Hist., Raeigh, NC.

Lemly, AD. (1985) Toxicology of Sdeniumin a Freshwater Reservoir: Implications for
Environmental Hazard Evauation and Sefety. Ecotoxicol Environ Saf 10(3):314-338.

Lemly, AD; Smith, GJ. (1987) Aquatic Cycling of Sdenium: Implicationsfor Fish and Wildlife.
USFish and Wildlife Service Leaflet (12):1-10.

Lepla, JB. (1994) White Sturgeon Abundance and Associated Habitat in Lower Granite
Resarvoir, Washington. M.S. Thesis, University of Idaho, Moscow, ID 77p.

Levine, EP. (1961) Occurrence of Titanium, Vanadium, Chormium, and Sulfuric Acid in the
Atidian Eudistomarritteri. Science 133:1352-1353.

Lowe, TP, May, RW; Brumbaugh, WE; Kane, DA. (1985) Nationa Contaminant Monitoring
Program: Concentrations of 7 Elementsin Freshwater Fish, 1978- 1981. Arch Environ Contam
Toxicol 14(3):363-388.

Lunde, G. (1970) Anaysisof Arsenic and Sdenium in Marine Raw Materids. J Sci Food
Agric 21:242-247.

Ma, M; Le XC. (1998) Effect of Arsenosugar Ingestion on Urinary Arsenic Speciation.
Clinical Chemistry 44 (3):539 - 550.

Mance, G. (1987) Pollution Threat of Heavy Metdsin Aquatic Environments. Elsevier Applied
Science. New York.

Mann, DL. (1988) Anayssof Boron in Contaminated Shrimp by Inductively Coupled Plasma
Spectroscopy. Spectroscopy 3(3):37-39.

Manton, WI; Angle, CR; Stanek, KL; Reese, YR; Kuehnemann, TJ. (2000) Acquisition and

12-237



Retention of Lead by Y oung Cildren. Environ Res 82:60-80.

May, JT; Hothem, RL; Alpers, CN; Law, MA. (2000) Mercury Bioaccumulation in Fishina
Region Affected by Historic Hold Mining: the South Y uba River, Deer Creek, and Bear River
Watershed, California, 1999. US Geological Survey, Open-file Report 00-367. USGS,
Sacramento, Cdlif.

McCabe J., GT; Emmett, RL; Hinton,SA . (1993) Feeding ecology of juvenile white sturgeon
(Acipenser transmontanus) in the Lower Columbia River. NW <ci. 67(3): 170-180.

Meehan, WR; Bjornn, TC . (1991) Samonid Digtributions and Life Histories, p. 47-82. InW.R.
Meehan (editor) Influences of Forest and Rangeland Management on Salmonid Fishes and their
Habitats. Amer. Fish. Soc. Spec. Pub. 19.

Miles, RL. (1977) Commercid Fishery Investigations, Completion Report, National Marine
Fisheries Service, Washington, DC.

Moore, W; Ramamoorthy S. (1984) Heavy Metdsin Natural Waters: Applied Monitoring and
Impact Assessment. Spring-Verlag, New York, NY. Cited in: SAIC (1993) Draft Biologica
Evauation for Reissuance of aNationa Pollutant Discharge Elimination System Permit for the
Potlatch Corporation, Lewiston, Idaho. Science Applications International Corporation. San
Diego, CA.

Morgan, J, Berry, M.; Graves, R. (1997) Effects of Commonly Used Cooking Practices on Total
Mercury Concentration in Fish and their Impact on Exposure Assessments. Journal of Exposure
Analysis and Environmental Epidemiology 7(1):119-133.

Moore, JW., and JM. Mdlat. 1980. Feeding of Larva Lamprey. Can. J. Fish. Aquat. Sci.
37:1658-1664.

Moyle, PB (1976) Inland Fishes of Cdifornia. Univ. Cdif. Press, Berkeley.

Munn, MD; Cox, SE; Dean, CJ. (1995) Concentrations of Mercury and Other Trace Elementsin
Waleye, Smalmouth Bass, and Rainbow Trout in Franklin D. Roosevdt Lake and the Upper
Columbia River, Washington, 1994. USGS Open File Report 95-195. USGS, 12101 Pecific Ave,,
Ste 600, Tacoma, WA 98402.

Munn, MD; Short, TM. (1997) Spatia Heterogeneity of Mercury Bioaccumulation by Walleye
in Franklin D. Roosevelt Lake and the Upper Columbia River, Washington. Transactions of the
American Fisheries Society 126:477-487.

Munn, MD; and Gruber, SJ. (1997) The Rdationship Between Land Use and Organochlorine

Compounds in Streambed Sediment and Fish in the Central Columbia Plateau, Washington and
Idaho, USA. Env Tox and Chem 16:1877-1887.

12-238



Munn, MD. (2000) Contaminant Trendsin Sport Fish from Lake Roosevelt and the Upper
Columbia River, Washington, 1994-1998. USGS Water Resources Investigations Report 00-
4024.

Musick, JA; Harbin, MM; Berkdley, SA; Burgess, GH; Eklund, AM; Findley, L; Gilmore, RG;
Golden, JT; Ha, DS; Huntsman, GR; McGovern, JC; Parker, SJ; Poss, SG; Sda ,E; Schmidt, TW;
Sedberry, GR; Weeks, H; Wright, SG. (2000) Marine, Estuarine, and Diadromous Fish Stocks at
Risk of Extinction in North America (Excdusive of Pacific Sdmonids). Fisheries 25(11):6-30.

Nakamoto, R, Hasder, TJ. (1992) Sdenium and Other Trace Elementsin Bluegills from
Agriculturd Return Flowsin the San Joaquin Valey, Cdifornia. Arch Environ Contam Toxicol
22(1):88-98.

Nationa Academy of Sciences (NAS) (1975) Report on the Committee on Medica and
Environmenta Pollution: Nickel. Cited in: Nationd Toxicology Program (NTP) (1979)
Chemicad Sdection Profile: Nicke Chloride.

NAS (1983) Risk Assessment in the Federal Government: Managing the Process. National
Academy Press. Washington, D.C.

NAS (1990) Committee on the Biological Effects of lonizing Radiation (BEIR), Hedth Effects
of Exposureto Low Leves of lonizing Radiation (BEIR V, 1990).

Nationa Research Council (NRC) (1977) Drinking Water and Hedlth. Vol 1. Nationa
Academy Press, Washington, DC.

NRC (1993) Measuring Lead Exposure in Infants, Children, and Other Sensitive Populations.
National Academy Press. Washington, D.C.

National Council on Radiation Protection and M easurements (NCRP) (1997) Report 126.
Uncertaintiesin Fata Cancer Risk Estimates Used in Radiation Protection, October 1997.

Netboy, A. (1980) The Columbia River Sdmon and Steelhead Trout, their Fight for Survival.
Univ. Washington Press, Sesttle, WA.

Patten, BG; Thompson, RB; Gronlund, WD. (1970) Digtribution and Abundance of Fish in the
Y akimaRiver, Wash., April 1957 to May 1958. U.S. Fish Wildl. Serv., Spec. Sci. Rep., Fish. No.
603.

Pauley, GB; Bortz, BM; Shepard, MF. (1986) Species Profiles: Life Histories and Environmental
Requirements of Coastdl Fishes and Invertebrates (Pecific Northwest) — Steelhead Trout. U.S.
Fish Wildl. Serv. Biol. Rep. 82(11.62). U.S. Army Corps of Engineers, TR EL-82-4.

Peterson, LK; D’ Auria, JM; McKeown, BA; Moore, K; Shum, M. (1991) Copper Levelsinthe

12-239



Muscle and Liver of Farmed Chinook Samon, Oncor hynchus tshawytscha. Aquaculture 9:105-
115.

Pettit, SW; Wallace, RL. (1975) Age, Growth, and Movement of Mountain Whitefish,
Prosopium williamsoni (Girard), in the North Fork Clearwater River, Idaho. Trans. Am. Fish.
Soc. 104(1):68-76.

Peven, CM. (1990) The Life History of Naturaly Produced Steelhead Trout from the Mid-
ColumbiaRiver Basn. M.S. Thess, Univ. Washington, Sesttle, WA. .

Pletcher, TF (1963) The Life History and Digtribution of Lampreysin the Sdmon and Certain
Other Riversin British Columbia M.S. Thes's, Univ. British Columbia, VVancouver, BC

Ponce, R; Bloom, NS. (1991) Effect of pH on the Bioaccumulation of Low-level, Dissolved
Methyl Mercury in Rainbow Trout (Oncorhynchus mykiss). Water Air Soil Pollut 56(0):631-640.

Queroloa, F; Stegen, S; Restovica, M; Paza, M; Ostapczuk, P; Schwugerb, MJ; Munozc, L.
(2000) Totd Arsenic, Lead, and Cadmium Levelsin Vegetables Cultivated a the Andean
Villages of Northern Chile.  Sci Total Environ 255(1-3):75-84.

Robinson, BH; Brooks, RR; Outred, HA; Kirkman, JH. (1995) Mercury and Arsenic in Trout
from the Taupo Volcanic Zone and Waikato River, North Idand, New Zedand. Chemical
Speciation and Bioavailability 7(1):27-32.

Rodier, PM. (1995) Deveoping Brain asa Target of Toxicity. Environ Health Perspect 103 (6):
73-6.

Roff, TJ, Mate, BR. (1984) Abundances and Feeding Habits of Pinnipedsin the Rogue River,
Oregon. J. Wildlife. Management. 48(4):1262-1274.

Rogan, WJ; Dietrich, KN; Ware, JH; Dockery, DW; Sdganik, M; Radcliffe, J; Jones, RL; Ragan,
NB; Chisolm, JJ; Rhoads, GG. (2001) The Effect of Chelation Therapy with Succimer on
Neuropsychologica Development in Children Exposed to Lead. N Engl J Med: 344: (19) 1421-60

Rosen, JF; Mushak, P. (2001) Primary Prevention of Childhood Lead Poisoning -- The Only
Solution. N Engl J Med 344:1470-1471.

Saki, MK; Castleberry, DT; May, RW; Martin, BA; Bollard, WN. (1995) Copper, Cadmium
and Zinc Concentrations in Aquatic Food Chains from the Upper Sacramento River (Cdlif) and
Sdlected Tributaries.  Arch Env Contam Toxicol 29(4):484-491.

Sandercock, FK. (1991) Life Higtory of Coho Samon (Oncorhynchus kisutch), p. 395-445. In

C. Groot and L. Margolis (editors) Pecific SAimon Life Histories. Univ. British Columbia Press,
Vancouver.

12-240



Scheuhammer, M. (1991) Effects of Acidification on the Availability of Toxic Metas and
Cdcium to Wild Birds and Mammas. Environ Pollut 71(2-4):329-376.

Schmitt, CJ; Ludke, JL; Walsh, DF. (1981) Organochlorine Resduesin Fish: Nationd Pegticide
Monitoring Program, 1970 - 74. Pestic Monit J 14(4):36-155.

Schmitt, CJ; Zgjicek, JL; Ribeck, MA. (1985) National Pesticide Monitoring Program: Residues
of Organochlorine Chemicalsin Freshwater Fish: 1980-1981. Arch Environ Contam Toxicol
14(2):225-260.

Schmitt, CJ; Zgjicek, JL; May, TM; Cowman, CF; (1999a) Organochlorine Residues and
Elementa Contaminantsin U.S. Freshwater Fish, 1976-1986: Nationa Contaminant
Biomonitoring Program: Reviews of Environmental Contamination and Toxicology 162:43-104

Schmitt, CJ; Bartish, TM; Blazer, VS, Gross, TS, Tillitt, DE; Bryant, WL; DeWeese, LR.
(1999b) Biomonitoring of Environmental Status and Trends (BEST) Program: Contaminants and
ther Effectsin Fish from the Mississppi, Columbia, and Rio Grande Basins. Cited in:
Morganwap, D.W. and H.T. Buxton, eds. U.S. Geologica Survey Toxic Substances Hydrology
Proceedings of the Technica Meeting. Charleston, S.C., March 8-12, 1999. Volume2of 37?
Contamination of Hydrologic Systems and Related Ecosystems. U.S. Geologica Survey-Water
Resources Investigations Report 99-4018B.

Schramm, HL; Ednoff, M; French, B. (1984) Depredation of Channd Catfish by Florida
Double-crested Cormorants. Prog. Fish-Cult. 46(1):41-43.

Scott, WB. (1960) Summaries of Current Information on Round Whitefish and Mountain
Whitefish. Ontario Dep. Lands Forests, Res. Inform. Paper (Fish.) No. 8.

Scott, WB; Crossman, EJ. (1973) Freshwater Fishes of Canada. Fish. Res. Board Can.
Bull. No. 184 .

Sdler, HG; Sigd, H. (1988) eds., Handbook on the Toxicity of Inorganic Compounds. Marcel
Dekker, Inc. New York.

Semakula, SN; Larkin, PA. (1968) Age, growth, food, and yield of the white sturgeon
(Acipenser transmontanus) of the Fraser River, British Columbia. J. Fish. Res. Board ~ Can. 25:
2589-2602.

Serdar, D; Johnston, J, Mudler, K; Patrick, G. (2001) Mercury Concentrations in Edible Muscle
of Lake Whatcom Fish. Washington Department of Ecology Publication No. 01-03-012

Sherlock, JC. (1987) Lead in Food and the Diet. Environ Geochem Health 9(2):.43-77.

12-241



Sigler, WF; Sigler, W. (1987) Fishes of the Great Basin, aNaturd History. Univ. Nevada
Press, Reno, NV.

Simpson, JC; Walace RL. (1982) Fishesof Idaho. Univ. of Idaho Press, Moscow, ID

Smith, WE; Sadfeld, RW.. (1955) Studies on Columbia River Smet, Thaleichthys pacificus
(Richardson). Washington Dep. Fish., Fish. Res. Papers 1(3):3-26.

Sokal, R; Rohlf, JF. (1981) Biometry, 2" Edition. W.H. Freeman and Company.

Spalinger, SM; von Braun, MC; Petrosyan, V; von Lindern, IH. (2000) A Comparison of House
Dust and Soil Lead Levelsin Northern Idaho to the Bunker Hill Superfund Site. Unpublished
Manuscript.

Spehar, RL; Fiandt, JT; Anderson, RL; DefFoe, D. (1980) Comparative Toxicology of Arsenic
Compounds and their Accumulation in Invertebrates and Fish. Arch Environ Contam Toxicol
9(1):53-63.

Tabor, RA., R.S. Shively, and T.P. Poe. 1993. Predation of Juvenile SAmonids by Smallmouth
Bass and Northern Squawfish in the Columbia River near Richland, Washington. N. Amer. J.
Fish. Manage. 13:831-838.

TetraTech (1996) Assessng Human Hedth Risks from Chemicaly Contaminated Fishin the
Lower Columbia River. Prepared for Lower Columbia River Bi-State Water Quality Program,
Portland, OR and Olympia, WA. Tetra Tech, Inc., Redmond, WA.

Thompson, G.E., and RW. Davies. 1976. Observations on the Age, Growth, Reproduction, and
Feeding of Mountain Whitefish (Prosopium williamsoni) in the Sheep River, Alberta. Trans. Am.
Fish. Soc. 105(2):208-219.

USEPA (19804a) Upgrading Environmenta Radiation Data. EPA 520/1-80-012.

USEPA (1980b) Ambient Water Quality Criteria Document; DDT. EPA 440/5-80-038.
USEPA (1980c) Ambient Water Quality Criteria Document: Beryllium. EPA 440/5-80-024.
USEPA (1980d) Biologica Monitoring of Toxic Trace Elements Report. EPA 600/3-80-090.
USEPA (1983) Hedth Assessment Document: Nickel. EPA 600/8-83-012.

USEPA (1984a) Risk Assessment and Management: Framework for Decison Making. EPA
600/9-85-002

USEPA (1984b) Mercury Health Effects Update. EPA 600/8-84-019f.

12-242



USEPA (1985) Ambient Water Quality Criteria for Mercury - 1984. EPA 440/5-84-026.

USEPA (1986a) Guiddinesfor Hedlth Risk Assessment of Chemical Mixtures. Federal Register
51(185):34014-34025.

USEPA (1986b) Guiddinesfor Carcinogen Risk Assessment. Federal Register 51(185): 33992-
34003.

USEPA (1987a) Drinking Water Criteria Document for Polychlorinated Biphenyls (PCBs). EPA
ECAO-CIN-414.

USEPA (1987b) Health Issue Assessment: Copper. EPA 600/8-87/001
USEPA (1987c) Ambient Water Quality Criteriafor Zinc. EPA 440/5-87-003.

USEPA (1989) Risk Assessment Guidance for Superfund. Volume I. Human Health Evaluation
Manual (Part A). Interim Fina. EPA/549/1-89/002.

USEPA (1990) Nationd Oil and Hazardous Substances Pollution Contingency Plan. Federal
Register 40(55):8666-8865.

USEPA (1991) Workshop Report on Toxicity Equivalency Factors for Polychlorinated Bipenyl
Congeners. EPA/625/3-91/020.

USEPA (19928) Nationa Study of Chemical Residuesin Fish. EPA 823-R-92-008a.

USEPA (1992b) Guidance on Risk Characterization for Risk Managers and Risk Assessors. F.
Henry Habicht, Deputy Adminigtrator, U.S. Environmental Protection Agency, Washington, DC.

USEPA (1993) Provisiona Guidance for Quantitative Risk Assessment of Polycyclic Aromatic
Hydrocarbons. ECAO-CIN-842.

USEPA, (19948) Integrated Exposure Uptake Biokinetic Modd for Lead in Children (IEUBK)
verson. 99d. U.S. EPA. Washington, DC. www.epa.gov/superfund/programs/lead/adult.htm

USEPA, (1994b) Guidance Manua for the Integrated Exposure Uptake Biokinetic Model for
Lead in Children. U.S. EPA. Washington, DC. www.epa.gov/superfund/programs/lead/adult.htm

USEPA (1994c). Hedth Effects Summary Tables. Superfund Slope Factors for Radionuclide
Carcinogenicity. EPA/540/R-94/059.

USEPA (1994d). Columbia River Basin Contaminant Database: Data Abstract Report. USEPA,
Office of Water, Wasington, D.C., interna report.

12-243



USEPA (1995) Poalicy for Risk Characterization at the U.S. Environmenta Protection Agency.
Carol M. Browner, Administrator, USEPA, Washington, DC.

USEPA (19968) PCBs. Cancer Dose-Response Assessment and Application to Environmenta
Mixtures. EPA 600-P-96-001F. U.S. Environmental Protection Agency, Office of Research and
Development, National Center for Environmental Assessment, Washington, DC.

USEPA (1996b) Recommendations of the Technica Review Workgroup for Lead for an Interim
Approach to Assessing Risks Associated with Adult Exposuresto Lead in Sail, internal EPA
report. www.epa.gov/superfund/programs/lead/adult.ntm

USEPA (1997a) Method 1668, Toxic Polychlorinated Biphenyls (PCBs) by Isotope Dilution
HRGC/HRMS, Draft Revison, March.

USEPA (1997b) Exposure Factors Handbook. Volume Il1. Activity Factors. EPA/600/P-
95/002Fc.

USEPA (1997¢) Exposure Factors Handbook. Volume |. General Factors. EPA/600/P-95/002Fa.

USEPA (1997d) Hedlth Effects Assessment Summary Tables- FY 1997 Update. EPA 540-R-97-
036.

USEPA (1998a) Guidance for Conducting Fish and Wildlife Consumption Surveys. EPA 823-B-
98-007.

USEPA (1998b) Clarification to the 1994 Revised Interim Soil Lead Guidance for CERCLA
Sites and RCRA Caorrective Action Fecilities. EPA-OSWER Directive #9200:4-27

USEPA (1998c) Assessment of Dioxins, Furans, and PCBsin Fish Tissue From Lake Roosevdlt,
Washington, 1994. USEPA Region 10, interna report.

USEPA (19998) USEPA, Frequently Asked Questions (FAQSs) on the Adult Lead Moddl,
Technica Review Workgroup for Lead, Internal EPA Report.
www.epa.gov/superfund/programs/lead/adult.htm

USEPA. 1999b. Use of the Technica Review Workgroup for Lead, Interim Adult Lead
Methodology in Risk Assessment, Internal EPA Report.
www.epa.gov/superfund/programs/lead/adult.htm

USEPA (1999¢) Cancer Risk Cosfficients for Environmental Exposureto Radionuclides. EPA
402-R-99-001.

USEPA (1999d) Federd Guidance 13. Cancer Risk Coefficients for Environmenta Exposure to
Radionuclides. EPA 402-R-99-001.

12-244



USEPA (1999¢) The Nationa Survey of Mercury Concentrations in Fish. Database Summary
1990-1995. EPA 823-R-99-014.

USEPA (2000a) Guidance for Assessing Chemicd Contaminant Datafor Usein Fish Advisories.
Volume 2. Risk assessment and fish consumption limits. Third Edition. EPA 823-B-00-008.

USEPA (2000b) Estimated Per Capita Fish Consumption in the United States. EPA-821-R-00-
025.

USEPA (2000c) Integrated Risk Information System (IRIS). www.epa.gov/iris
USEPA (2000d) The Nationd Dioxin Study of 1990. EPA/600/3-90/022.

USEPA (2000e) Exposure and Human Health Reassessment of 2,3,7,8 Tetrachlorodibenzo-p-
dioxin (TCDD) and Related Compounds (Draft Fina) EPA/600/p-00/001B..

USEPA (2000f) Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories.
Volume 1. Fish Sampling and Analyses, Third Edition. EPA 823-B-00-007.

USEPA (2000g) Supplementary Guidance for Conducting Hedlth Risk Assessment of Mixtures.
EPA/630/R-00/002

USEPA (2001) Cacodylic Acid -Re- evaluation- Report of the Hazard Identification Assessment
Review Committee. HED Document No. 014468.

US Department of Hedlth and Human Services (USDHHS). (1999) Toxicologica Profile for
Lead. U.S. Department of Hedlth and Human Services: Atlanta, GA.

US Geologica Survey (USGS) (1992) Surface Water Quality Assessment of the Y akima River
Basin, Washington. Water Supply Paper #2354-B

Van den Berg, M; Birnbaum, L; Bosveld, ATC; Brunstrom, B; Cook, P, Fedey, M; Giesy, JP,
Hanberg, A; Hasegawa, R; Kennedy, SW; Kubiak, T; Larsen, JC; van Leeuwen, FXR; Djien
Liem, AK; Nolt, C; Peterson, RE; Podlinger, L; Safe, S; Schrenk, D; Tillitt, D; Tysklind, M;
Younes, M; Waern, F; Zacharewski, T. (1998) Toxic Equivaency Factors (TEFs) for PCBs,
PCDDs, PCDFsfor Humans and Wildlife.  Environ. Health Perspect 106(12):775-792.

Washington Department of Hedlth (WDOH) (1997) Consumption Patterns of Anglers Who
Frequently Fish Lake Roosevet. Office of Environmental Health Assessment Services, Olympia,
WA .Gartrdl, MJet d. 1986. J AOAC 69:146-169.

Weadt, RC. (1988) CRC Handbook of Chemistry and Physics. 69" Ed. CRC Press, Inc. Boca
Raton, FL.

12-245



Weg, J, O'Nelll S; Lippert, G; Quinndl, S. (2001) Toxic Contaminants in marine and
Anadromous Fishes from Puget Sound, Washington, Washington Dept of Fish and Wildlife,
Olympia, WA.

Wiener, JG; Spry, DJ. (1996) Toxicologica Significance of Mercury in Freshwater Fish. In:
Beyer, WN; Heinz, GH; Redmon-Norwood, AW, eds. Environmenta Contaminantsin Wildlife:
Interpreting Tissue Concentrations. Specid Publication of the Society of Environmental
Toxicology and Chemistry.  Less Publishers, Boca Raton, Florida

Wilbur, CG. (1980) Toxicology of Sdenium: A Review. Clin. Toxicol 17:171-230.

Withler, I.L. 1966. Variahility in Life History Characteristics of Stedlhead Trout (Salmo
gairdneri) adong the Peacific Coast of North America. J. Fish. Res. Board Can. 23(3):365-393.

World Hedlth Organization (WHO) (1976) Environmental Hedlth Criteriaz Mercury. No. 1,
Geneva, Switzerland.

WHO (1992) Environmenta Hedlth Criteriac Cadmium: Environmental Aspects. No. 135,
Geneva, Switzerland

Wren, CD; MacCrimmon, HR; Loescher, BR. (1983) Examination of Bioaccumulation and
Biomagnification of Metdsin aPrecambrian Shidd Lake. Water Air Soil Pollution 19(3):277-
291.

Wren, CD; MacCrimmon, HR. (1986) Compartive Bioaccumulation of Mercury in Two
Adjacent Freshwater Ecosystems. Water Res 20(6):763-770.

Wydoski, RS; Whitney, RR. (1979) Inland Fishes of Washington. Univ. Washington Press.

Yeardey, RB; Lazorchak, IM; Paulsen, SG. (1998) Elementd Fish Tissue Contamination in
Northeastern US Lakes: Evauation of an Approach to Regiond Assessment. Environ Toxicol
Chem 17(9):1875-1884.

Ysat, G; Miller, P; Croasdale, M; Crews, H; Robb, P, Baxter, M; De L’ Argy, C; Harrison, N.
(2000) 1997 UK Totd Diet Study-Dietary Exposures to Aluminum, Arsenic, Cadmium,
Chromium, Copper, Lead, Mercury, Nickd, Sdenium, Tin and Zinc. Food Addit Contam
17(9):775-786.

Zimmerman, MP. (1999) Food Habits of Smalmouth Bass, Walleye, and Northern Pikeminnow

in the Lower Columbia River Basin during Outmigration of Juvenile Anadromous Samonids.
Trans. Amer. Fish. Soc. 128:1036-1054.

12-246



