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ANNUAL MEETING, SALT LAKE CITY, UTAH, 22 APRIL 2010 

RESOLUTION OF THE WESTERN DIVISION AMERICAN FISHERIES SOCIETY 

(WDAFS) 

RECOMMENDING A FORMAL INDEPENDENT SCIENTIFIC REVIEW AND 

SURVEY OF POTENTIAL ENVIRONMENTAL AND SOCIOECONOMIC 

CONSEQUENCES OF LARGE-SCALE MINERAL EXTRACTION IN THE BRISTOL 

BAY WATERSHED  

WHEREAS the mission of the American Fisheries Society (AFS), the oldest and largest 

professional society representing fisheries scientists and managers, is to improve the 

conservation and sustainability of fisheries resources and aquatic ecosystems by advancing 

fisheries and aquatic science; 

WHEREAS, Alaska clearly needs to use both renewable and nonrenewable resource 

development for economic support; and 

WHEREAS revenue derived from responsible use of fish, oil, mineral, and timber resources 

provides employment and an improved quality of life for many Alaskans; and 

WHEREAS the Constitution of the State of Alaska requires the legislature to provide for use, 

development, and conservation of all State-owned natural resources for the peoples’ maximum 

benefit; and requires that renewable resources such as fish, forests, and game belonging to the 

State be developed and managed sustainably
1
; and 

WHEREAS the debate over the development of the Pebble copper deposit in the headwaters of 

Bristol Bay pits two of Alaska’s most important industries against each other with each side 

claiming science will support its case; and  

WHEREAS the Pebble claim in the Bristol Bay watershed is part of a massive low grade 

porphyry copper sulfide deposit estimated to contain about 94,000,000 ounces of gold, 

72,000,000,000 pounds of copper, and 4,800,000,000 pounds of molybdenum
2
, the development 

of which may require: an open pit mine
3
 (~2 mi long X ~1.5 mi wide X ~1,600 ft deep); an 

underground mine; dams at or above 700 ft in height
3
; a ~ 100 mile long road; development of a 

port facility on Cook Inlet for fuel and concentrated mineral storage
4
, and an estimated 294 

million gallons of water annually
5
; and 

WHEREAS the region that contains the Pebble copper deposit has porous alluvial soils
6
; 

abundant ground and surface water
7
; interconnected watersheds; undefined seismic faults; 

significant seismic activity
8
; is not well buffered

7
 and contains a high proportion of acid-

generating sulfides
9
, which can cause acid mine drainage

10
; and  

WHEREAS slight increases in dissolved copper concentrations in water as low as 2-10 ug/L 

above background can alter the olfactory-mediated survival and migration of salmonids
11

; and 
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WHEREAS Bristol Bay is home to the world’s largest wild sockeye salmon fisheries; and  

sustains healthy productive fisheries on other salmonids, herring, and crab; the seafood industry 

there employs about 10,000 people annually; gross earnings reported in 2007 were over $US 100 

million in international sales
12

; and 

WHEREAS the rivers and groundwater draining the Pebble copper deposit are essential to 

spawning, incubating, rearing and migrating salmon and non-salmon fishes and drain into waters 

supporting diverse Bristol Bay fisheries; and   

WHEREAS Alaska Native peoples have relied on annual salmon returns to the rivers draining 

the Pebble copper deposit for subsistence for thousands of years and today salmon still comprise 

60% to 80% of their total subsistence harvest
13

 which for the last 20 years has averaged over 

100,000 salmon annually from the Nushagak and Kvichak drainages alone
14

; and 

WHEREAS the Pebble copper deposit lies under state land straddling both the Nushagak and 

Kvichak drainages, is adjacent to Lake Clark National Park and Preserve, is about 15 miles 

upgradient of Lake Iliamna where millions of sockeye fry rear annually, and is in headwaters of 

the Nushagak, a major Chinook salmon producer; and  

WHEREAS a 2007 study of sportfishing economic impacts by the Alaska government indicated 

expenditures to be $1.4 billion dollars generating 15,879 jobs; of which, $989 million and over 

11,000 jobs were attributed to the Southcentral region which includes Bristol Bay
15

; and  

WHEREAS the Alaska Department of Fish & Game estimates the Bristol Bay exvessel 

commercial salmon fishery as having an average annual value of $65 million ($113.3 million in 

2008)
16

; and the Nushagak and Kvichak River drainages containing the Pebble copper deposit 

have produced about 50% of all commercially harvested sockeye salmon from Bristol Bay for 

125 years
17

; and  

WHEREAS open pit mining requires rigorous scientific studies for design, execution, and 

mitigation of environmental impacts; including careful consideration of potential negative 

environmental consequences, including effects on water quantity, quality, and fishery 

resources
18

; and 

WHEREAS: the U.S. Environmental Protection Agency estimates that there are 500,000 

abandoned mines in the U.S. and that 40% of western watersheds are polluted from mining
19

; 

clean up costs are estimated to be from $32 - 72 billion
20

; many mines slated for clean-up require 

long-term or perpetual water treatment; and such extensive ongoing water contamination 

threatens both the Nation’s drinking water supplies and valuable fisheries resources; and   

WHEREAS the U.S. EPA has developed and implemented a statistically and ecologically 

rigorous environmental monitoring and assessment program for the inland waters of the 

U.S.
21,22,23

; and the states of Oregon
24

, Maryland
25

, Idaho
26

, California
27

 and Washington
28

 have 

used intensified versions of the EPA protocol to assess status and trends in salmon and trout 

populations and aquatic biological condition,; and  
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WHEREAS AFS Policy 13 on Surface Mining encourages (1) “diligent regulation of all surface 

mining by local, state, provincial, and federal government to provide adequate protection (of) 

aquatic resources” and (2) “its members to become involved in this process by providing 

technical information essential for protection and continued propagation of fishery resources to 

policy makers so decisions are made on a scientific, rather than emotional or political, basis”; 

and 

WHEREAS it is important that the Alaska Legislature, and State and Federal resource managers 

have the best possible information with which to base policy decisions regarding the potential for 

development of the Pebble mineral deposit, together with the potential environmental 

consequences of that development;  

NOW, THEREFORE, BE IT RESOLVED that the WDAFS recommends application of 

carefully designed, robust, and statistically defensible sampling be conducted relative to both 

surface and groundwater quality and quantity for consideration in applicable regulatory 

processes including the National Environmental Policy Act (NEPA) process; that careful 

attention be afforded to the design of a long term monitoring program for waters draining the 

prospect; that control sites should be included to enable long-term monitoring for change 

resulting from mine development with particular emphasis on water budgets and water quality, 

and their effects on aquatic resources; and  

BE IT FURTHER RESOLVED that the WDAFS recommends that results of all scientific 

studies relevant to the Pebble copper prospect be provided in the form of standard citable 

scientific technical reports to the public via a website, to relevant resource managers, and a team 

of independent scientific experts, such as the National Academy of Sciences for peer review; and  

BE IT FURTHER RESOLVED that the WDAFS recommends an independent, 

interdisciplinary expert assessment of the known and probable cumulative environmental and 

socioeconomic consequences of development of the Pebble mineral deposit prior to mine 

development with a focus on hydrological systems, water budgets, water quality, geochemistry, 

and fishery resources, with identification of any major data gaps in the preceding information; 

and that such an assessment should include all infrastructure necessary to implement the project.  

AND, BE IT FURTHER RESOLVED that this resolution be sent by the WDAFS to the parent 

society level of the American Fisheries Society for consideration and to relevant decision 

makers, scientific agencies, and regulatory agencies including, but not limited to, the following:  

1) Alaska Legislative Council  

716 W 4th Avenue #200 

Anchorage, AK  99501 

 

2) Sean Parnell, Governor 

State of Alaska 

Box 110001 

Juneau, AK  99811-0001 
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3) Lisa Jackson, Administrator 

U.S. Environmental Protection Agency 

1200 Pennsylvania Avenue NW 

Washington, DC 20460 

jackson.lisa@epa.gov 

 

4) Jane Lubchenco, Administrator 

National Oceanic & Atmospheric Administration 

1401 Constitution Avenue, NW 

Washington, DC  20230 

jane.lubchenco@noaa.gov 

 

5) Mike Pool, Acting Director 

Bureau of Land Management 

1849 C Street NW, Room 5665 

Washington, DC  20240 

Mike_pool@blm.gov 

 

6) E. William Colglazier, Executive Officer 

National Research Council 

500 Fifth Street NW 

Washington, DC  20001 

ecolglazier@nas.edu 

 

7) LaVerne Smith 

U.S. Fish and Wildlife Service, Alaska Region 

1011 E. Tudor Road, MS 361 

Anchorage, AK 99503 

 

8) John Hilsinger, Director 

Alaska State Dept of Fish and Game 

Head Quarters 

PO Box 115525 

Juneau, AK 99811-5525 

 

9) Denby Lloyd, Commissioner 

Alaska State Dept of Fish and Game 

Head Quarters 

PO Box 115525 

Juneau, AK 99811-5525 

 

10) Nancy Sutley, Chair 

Council on Environmental Quality 

1600 Pennsylvania Avenue NW 

Washington, DC 20500 

 

mailto:jackson.lisa@epa.gov
mailto:Mike_pool@blm.gov
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11) Suzette Kimball 

Acting USGS Director 

12201 Sunrise Valley Drive 

Reston, VA 20192 
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http://www.legis.state.ak.us/cgi-bin/folioisa.dll/acontxt  

1) http://www.northerndynastyminerals.com/ndm/home.asp 

2) http://www.dnr.alaska.gov/mlw/mining/largemine/pebble/2006/damaap.pdf 

3) http://www.dnr.alaska.gov/mlw/mining/largemine/pebble/2006/swutorig.pdf 

4) http://www.dnr.alaska.gov/mlw/mining/largemine/pebble/2006/gwsfkfinal.pdf 

5) HDR Alaska and CH2Mhill. 2008.  Report Series C-Surface Geology: Report C1, Surficial 

Geologic Map of the Pebble Project;  

6) HDR Alaska and CH2Mhill. 2008.  Report Series F: Groundwater and Surface Water 

Quality, Report F-2, Mine area-surface water 2004-2007. 

7) http://earthquake.usgs.gov/eqcenter/recenteqsus/Maps/special/Alaska.php 

8) Draft Environmental Baseline studies 2004 Progress Reports, Chapter 8, Geochemical 

Characterization and Metals Leaching/Acid Rock Drainage, Northern Dynasty Mines Inc., 

June 2005.     

9) Jennings, S.R., Neuman, D.R. and Blicker, P.S. (2008). “Acid Mine Drainage and Effects on 

Fish Health and Ecology: A Review”. Reclamation Research Group Publication, Bozeman, 

MT. AND USDA Forest Service 1993, Acid Mine Drainage from Impact of Hardrock Mining 

on the National Forests: A Management Challenge. Program Aid. 1505. p. 12. 

10) Sandahl, J.F. et al. 2007.  A sensory system at the interface between urban stormwater runoff 

and salmon survival.  Environ. Sci. Technol. 41(8):2998-3004 at 

http://extension.oregonstate.edu/news/story.php?S_No=446&storyType=newsAND Hecht, 

S.A., D.H. Baldwin, C.A. Mebane, T. Hawkes, S.J. Gross, and N.L. Scholz. 2007. An 

overview of sensory effects on juvenile salmonids exposed to dissolved copper: Applying a 

benchmark concentration approach to evaluate sublethal neurobehavioral toxicity. U.S. Dept. 

Commerce NOAA Tech. Memo. NMFS-NWFSC-83, 39 p. 

11) http://www.sf.adfg.state.ak.us/Statewide/economics/  

12)  Fall, J.A., D.L. Holen, B. Davis, T. Krieg, and D. Koster. 2006. Subsistence harvests and 

uses of wild resources in Iliamna, Newhalen, Nondalton, Pedro Bay, and Port Alsworth, 

Alaska, 2004. Alaska Department of Fish and Game, Division of Subsistence Technical Paper 

No. 302. Juneau. 

13) Sands, T. and 6 coauthors.  2008.  2007 Bristol Bay Area Management Report.  Alaska 

Department of Fish and Game, Anchorage, AK.  Fishery Management report 08-28.   Pages 

110 and 111.  Available at: 

http://www.cf.adfg.state.ak.us/region2/finfish/salmon/bbayhome.php 

14) http://www.sf.adfg.state.ak.us/Statewide/economics/  

15) 2008 Bristol Bay Salmon Season Summary (commercial harvest) 

http://www.cf.adfg.state.ak.us/region2/finfish/salmon/bbay/brbpos08.pdf  

16) Fair, L. 2003.  Critical Elements of Kvichak River Sockeye Salmon Management. Alaska 

Fishery Research Bulletin; Vol. 10, No. 2. and 2008 Bristol Bay Area Annual Management 

Report, Fishery Management Report No. 09-30; 

http://www.sf.adfg.state.ak.us/FedAidPDFs/FMR09-30.pdf 

17) http://dnr.alaska.gov/mlw/mining/largemine/index.htm 

18) http://www.abandonedmines.gov/ep.html 

19) EPA 2000. Liquid Assets. Available at:   http://www.epa.gov/ow/liquidassets/  

20) Hughes, R.M., S.G. Paulsen, and J.L. Stoddard. 2000.  EMAP-surface waters: a national, 

multiassemblage, probability survey of ecological integrity.  Hydrobiologia 423:429-443.  

See also www.epa.gov/bioiweb1/html/llstr13.html 

21) Paulsen S.G., Maio A., Peck D.V., Stoddard J.L., Tarquinio E., Holdsworth S.M., 

Van Sickle J., Yuan L.L., Hawkins C.P., Herlihy A.T., Kaufmann,P.R., Barbour 

M.T., Larsen D.P. & Olsen A.R. (2008) Condition of stream ecosystems in the US: an 

http://www.legis.state.ak.us/cgi-bin/folioisa.dll/acontxt
http://www.northerndynastyminerals.com/ndm/home.asp
http://www.dnr.alaska.gov/mlw/mining/largemine/pebble/2006/damaap.pdf
http://www.dnr.alaska.gov/mlw/mining/largemine/pebble/2006/swutorig.pdf
http://www.dnr.alaska.gov/mlw/mining/largemine/pebble/2006/gwsfkfinal.pdf
http://earthquake.usgs.gov/eqcenter/recenteqsus/Maps/special/Alaska.php
http://extension.oregonstate.edu/news/story.php?S_No=446&storyType=news
http://www.cf.adfg.state.ak.us/region2/finfish/salmon/bbayhome.php
http://www.cf.adfg.state.ak.us/region2/finfish/salmon/bbay/brbpos08.pdf
http://www.sf.adfg.state.ak.us/FedAidPDFs/FMR09-30.pdf
http://dnr.alaska.gov/mlw/mining/largemine/index.htm
http://www.abandonedmines.gov/ep.html
http://www.epa.gov/ow/liquidassets/
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overview of the first national assessment. Journal of the North American 

Benthological Society, 27, 812-821. 

22) Pont, D., R.M. Hughes, T.R. Whittier, and S. Schmutz. 2009. A predictive index of 

biotic integrity model for aquatic-vertebrate assemblages of western U.S. streams. 

Transactions of the American Fisheries Society 138:292-305. 

23) Rodgers, J.D. 2001. Monitoring of the abundance of juvenile coho salmon in Oregon 

coastal streams, 2001. Monitoring Program Report Number OPSW-ODFW-2001-1. 

Oregon Department of Fish and Wildlife. Portland, Oregon. 

24) Stranko, S.A., R.H. Hilderbrand, R.P. Morgan II, M.W. Staley, A.J. Becker, A. 

Roseberry-Lincoln, E.S. Perry, and P.T. Jacobson. 2008. Brook trout declines with 

land cover and temperature changes in Maryland. North American Journal of 

Fisheries Management 28:1223-1232. 

25) Meyer, K.A., D.J. Schill, J.A. Lamansky, Jr., M.R. Campbell, and C.C. Kozfkay. 

2006. Status of Yellowstone cutthroat trout in Idaho. Transactions of the American 

Fisheries Society 135:1329-1347. 

26) Ode, P.R., C.P. Hawkins, and R.D. Mazor. 2008. Comparability of biological 

assessments derived from predictive models and multimetric indices of increasing 

geographic scope. Journal of the North American Benthological Society 27:967-985. 

27) Cusimano, R., G. Merritt, R. Plotnikoff, and C. Wiseman. 2006. Status and trends 

monitoring for watershed health and salmon recovery: quality assurance monitoring 

plan. Ecology Publication No. 06-03-203. Washington Department of Ecology. 
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