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1 m3 (cubic meter) 35.314 cubic feet 
1 km (kilometer) 0.621 mile 
1 km2 (square kilometer) or 100 ha (hectares) 0.386 square mile 
1 ha (hectare) 2.47 acres 
1 L (liter) 0.264 gallon 
1⁰C (degrees Celsius) 1.8⁰C + 32⁰ Fahrenheit 
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Elements and Chemical Symbols 

Ag silver 
Al  aluminum 
As  arsenic 
B boron 
Ba  barium 
Be beryllium 
Bi bismuth 
Ca  calcium 
CaCO3 calcium carbonate 
Cd  cadmium 
Cl  chlorine 
CN  cyanide 
Co  cobalt 
Cr chromium 
Cu  copper 
F  fluorine 
Fe  iron 
Ga gallium 
Hg mercury 
In indium 
K  potassium 
Mg  magnesium 
Mn  manganese 
Mo molybdenum 
Na  sodium 
Ni  nickel 
O oxygen 
Pb  lead 
S sulfur 
Sb antimony 
Se selenium 
Se+4 selenate 
Se+6 selenite 
Si silicon 
SiO2 silicon dioxide 
Sn tin 
SO4  sulfate 
Sr strontium 
Te tellurium 
Th thorium 
Tl thallium 
U uranium 
V vanadium 
Zn  zinc 
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PREFACE 

 
This assessment represents a collaboration among the U.S. Environmental Protection Agency’s (USEPA’s) 
Region 10, Office of Water, and Office of Research and Development. It was conducted as an ecological risk 
assessment to evaluate the potential impacts of large-scale porphyry copper mine development on salmon and 
other salmonid fishes and their habitats and consequent effects on wildlife and Alaska Native cultures in the 
Nushagak and Kvichak River watersheds of Bristol Bay, Alaska. It is not an assessment of a specific mine 
proposal for development, but the mine scenarios considered in the assessment are based on a published 
plan to mine the Pebble deposit. The assessment does not outline or evaluate decisions made or to be made 
by USEPA.  
 
The first external review draft of this assessment (EPA 910-R-12-004) was released in May 2012 for a 60-day 
public comment period and external peer review by 12 independent expert reviewers. The revised, second 
external review draft was released in April 2013 (EPA 910-R-12-004B) for another 60-day public comment 
period and follow-on review by the same 12 peer reviewers. All public and peer review comments on the two 
drafts were considered in the development of this final assessment. 
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