












































































dgraham
Cross-Out



























































Essential Fish Habitat Assessment 
Donlin Gold Project│ Draft Version 2.4 

 

Owl Ridge Natural Resource Consultants, Inc.  53 6/14/2017 

7. REFERENCES 

ADEC. 2012.  18 AAC 70 Water quality standards as amended of April 8, 2012.  Alaska Department of 
Environmental Conservation. Division of Water.  Juneau, AK. Available at: 
http://dec.alaska.gov/water/wqsar/wqs/index.htm accessed on June 26, 2015. 

ADF&G. 1991.  Blasting standards for the protection of fish.  Draft Report.  Alaska Department of Fish 
and Game.  

ADF&G. 2017.  Invasive Species Prevention Website.  Juneau, AK.  
http://www.adfg.alaska.gov/index.cfm?adfg=invasive.prevention accessed on March 1, 2017.  

AECOM. 2015. Technical Memorandum to Keith Gordon, USACE. Propeller Wash and Scour. 

AMEC.  2014.  Donlin Gold Project, River Barge Fleet Design and Operation Addendum No. 1, An 
Analysis of Available Channel Depths and Widths at Critical Sections of the Kuskokwim River. 
Prepared for Donlin Gold LLC. Project No. 173260. February 19, 2014. 

Arcadis. 2013.  Environmental evaluation document:  Donlin Gold Project.  Prepared for Donlin Gold.  
Anchorage, AK.  

BGC. 2011a. Donlin Creek Project Memorandum. Donlin Creek Predicted Changes to Streamflow. 
Vancouver, British Columbia, Canada. 

BGC. 2013a. Donlin Creek Predicted Changes to Streamflow – Rev. 1. BGC Project Memorandum 
prepared for Donlin Gold, LLC. April 29. 

BGC. 2013b. Evaluation of Potential Barge Induced Bank Erosion - Kuskokwim River. BGC Project 
Memorandum prepared for Donlin Gold, LLC. January 9. 

BGC. 2014. Predicted Changes to Streamflow – Rev. 2. BGC Project Memorandum prepared for Donlin 
Gold, LLC. July 11. 

BGC. 2015. Update to Potential Barge Induced Bank Erosion - Kuskokwim River, Rev. 1. BGC Project 
Memorandum prepared for Donlin Gold, LLC. September 14, 2015 

Brazil, C., D. Bue, and T. Elison. 2013. 2011 Kuskokwim area management report. Alaska Department of 
Fish and Game, Fishery Management Report No. 13-23, Anchorage. 

Bue, D. G. 2005. Data summary for the Kuskokwim River salmon test fishery at Bethel, 1984-2003. Alaska 
Department of Fish and Game, Fishery Data Series No. 05-14, Anchorage. 

Burril, S.E., C.E. Zimmerman, J.E. Finn, D. Gillikin. 2009. Abundance, Timing of migration, and egg-to-
smolt survival of juvenile chum salmon, Kwethluk River, Alaska. Prepared for the Arctic-Yukon-
Kuskokwim Sustainable Salmon Initiative. US Geological Survey, Reston, Virginia. 

Conitz, J. M., K.G. Howard, and M. J. Evenson. 2012. Escapement goal recommendations for select Arctic-
Yukon-Kuskokwim Region salmon stocks, 2013. Alaska Department of Fish and Game, Fishery 
Manuscript No. 12-07, Anchorage, AK. 

http://dec.alaska.gov/water/wqsar/wqs/index.htm
http://www.adfg.alaska.gov/index.cfm?adfg=invasive.prevention


Essential Fish Habitat Assessment 
Donlin Gold Project│ Draft Version 2.4 

 

Owl Ridge Natural Resource Consultants, Inc.  54 6/14/2017 

Donlin Gold Project. 2014. Preliminary Draft Environmental Impact Statement. Environmental Analysis. 
Fish and Aquatic Resources. 

ERM Alaska, Inc.  2014.  Kuskokwim River Fuel Barge Oils Spill Risj Assessment. ERM Prject #0217654. 
Prepared for Donlin Gold, LLC.  Anchorage, AK. February 2014. 

FHWG (Fisheries Hydroacoustic Working Group).  2008.  Agreement in Principle for Interim Criteria for 
Injury to Fish from Pile Driving Activities. June 11, 2008 Memorandum from the Technical/Policy 
Meeting, Vancouver, Washington. 

Hamazaki, T. 2011. Reconstruction of subsistence salmon harvests in the Kuskokwim Area, 1990–2009. 
Alaska Department of Fish and Game, Fishery Manuscript Series No. 11-09 Anchorage.   

Hart Crowser, Inc. /Pentec Environmental and Illingworth and Rodkin, Inc.  2010.  Acoustic monitoring 
and in-situ exposures of juvenile coho salmon to pile driving noise at the Port of Anchorage Marine 
Terminal Redevelopment Project Knik Arm, Anchorage, Alaska. Report prepared by Hart Crowser, 
Inc./Pentec Environmental and Illingworth and Rodkin, Inc. for URS Corporation. 

Hillgruber, N. and C. Zimmerman. 2009. Estuarine ecology of juvenile salmon in Western Alaska: a review. 
American Fisheries Society Symposium 70:183-199. 

Johnson, J. and P. Blanche.  2011a. Catalog of Waters Important for Spawning, Rearing, or Migration of 
Anadromous Fishes –Interior Region, Effective June 1, 2011.  Special Publication No. 11-05.  
Division of Sport Fish and Habitat, Alaska Department of Fish and Game.  Anchorage, AK.  

Johnson, J. and P. Blanche.  2011b. Catalog of Waters Important for Spawning, Rearing, or Migration of 
Anadromous Fishes –Southcentral Region, Effective June 1, 2011.  Special Publication No. 11-06.  
Division of Sport Fish and Habitat, Alaska Department of Fish and Game.  Anchorage, AK.  

Johnson, J. and P. Blanche.  2011c. Catalog of Waters Important for Spawning, Rearing, or Migration of 
Anadromous Fishes –Western Region, Effective June 1, 2011.  Special Publication No. 11-09.  
Division of Sport Fish and Habitat, Alaska Department of Fish and Game.  Anchorage, AK.  

Johnson, J. and J. Coleman.  2014a. Catalog of Waters Important for Spawning, Rearing, or Migration of 
Anadromous Fishes – Southcentral Region, Effective June 1, 2014.  Special Publication No. 14-
03.  Division of Sport Fish and Habitat, Alaska Department of Fish and Game.  Anchorage, AK. 
http://www.adfg.alaska.gov/sf/SARR/AWC/index.cfm?ADFG=data.AWCdata (accessed on 
2/25/2015).  

Johnson, J. and J. Coleman.  2014b. Catalog of Waters Important for Spawning, Rearing, or Migration of 
Anadromous Fishes – Western Region, Effective June 1, 2014.  Special Publication No. 14-06.  
Division of Sport Fish and Habitat, Alaska Department of Fish and Game.  Anchorage, AK. 
http://www.adfg.alaska.gov/sf/SARR/AWC/index.cfm?ADFG=data.AWCdata (accessed on 
2/25/2015).  

Killgore, K.J., L. E. Miranda, C.E. Murphy, D.M. Wolff, J.J. Hoover, T. M. Keevin, S.T. Maynord, and 
M.A. Cornish. 2011. Fish Entrainment Rates through Towboat Propellers in the Upper Mississippi 
and Illinois Rivers, Transactions of the American Fisheries Society, 140:3, 570-581. 

http://www.adfg.alaska.gov/sf/SARR/AWC/index.cfm?ADFG=data.AWCdata
http://www.adfg.alaska.gov/sf/SARR/AWC/index.cfm?ADFG=data.AWCdata


Essential Fish Habitat Assessment 
Donlin Gold Project│ Draft Version 2.4 

 

Owl Ridge Natural Resource Consultants, Inc.  55 6/14/2017 

Killgore, K.J., S.T. Maynord, M.D. Chan, and R. P. Morgan II. 2001. Evaluation of Propeller-Induced 
Mortality on Early Life Stages of Selected Fish Species, North American Journal of Fisheries 
Management, 21:4, 947-955. 

Martin, D.J., D.R. Glass, C.J. Whitmus, C.A. Simenstad, D.A. Milward, E.C. Volk, M.L. Stevenson, P. 
Nunes, M. Savoie, and R.A. Grotefendt. 1986. Distribution, season abundance, and feeding 
dependencies of juvenile salmon and non-salmonid fishes in the Yukon River Delta. Final Report, 
Outer Continental Shelf Environmental Assessment Program, Research Unit 660. 

Morris, W.A., L.L. Moulton, E. de la Hoz, and J. Barker. 2015.  Kuskokwim River juvenile salmon 
investigation: 2014-2015.  Report prepared by Owl Ridge NRC for Donlin Gold.  Anchorage 
Alaska. 

Mueller-Blenke, C., P.K. McGregor, A.B. Gill, M.H. Anderson, J. Metcalfe, V. Bendall, P. Sigray, D. 
Wood, F. Thomsen.  2010.  Effects of pile-driving noise on the behavior of marine fish.  COWRIE 
Ref. Fish 06-08, Technical Report 31st March 2010. 

NMFS (National Marine Fisheries Services). 2005. Final Environmental Impact Statement for Essential 
Fish Habitat Identification and Conservation in Alaska. Alaska Region.  Available at:  
http://alaskafisheries.noaa.gov/habitat/seis/efheis.htm (accessed on 2/25/2015). 

NMFS (National Marine Fisheries Services). 2011. Impacts to Essential Fish Habitat from non-fishing 
activities in Alaska.  Prepared by National Marine Fisheries Service, Alaska Region.  Available at:  
http://alaskafisheries.noaa.gov/habitat/efh.htm (accessed on 7/24/2015). 

NOAA 2004.  Preparing Essential Fish Habitat Assessments:  A Guide for Federal Action Agencies, 
Version 1, February 2004. 

NPFMC, NMFS and ADF&G. 2012. Fishery Management Plan for the Salmon Fisheries in the EEZ off 
the Coast of Alaska. Anchorage, AK.  Available at:  
http://alaskafisheries.noaa.gov/sustainablefisheries/fmp.htm (accessed on 4/10/2015). 

OtterTail Environmental 2010. Evaluation of the effects of potential increases in barge traffic on juvenile 
salmon stranding in the Kuskokwim River, Alaska. Prepared for Donlin Gold, LLC. 

OtterTail. 2012a. Status of Mitigation Evaluations within the Crooked Creek Watershed.  Draft Technical 
memo to Donlin Gold, LLC. 

OtterTail. 2012b. 2009 Instream Habitat Analysis of Crooked Creek for the Donlin Gold Project. Prepared 
for Donlin Gold, LLC. December 31. 

OtterTail. 2012c. Assessment of Substrate Freezing in Winter Fish Habitat in Crooked Creek, Alaska, Fall 
2010-Spring 2011 DRAFT. Prepared for Donlin Gold, LLC. December 31. 

OtterTail Environmental 2014a.  2014 Aquatic biomonitoring report Donlin Gold Project 2004 through 
2014 data compilation.   Prepared for Donlin Gold, LLC. 

OtterTail Environmental 2014b.  2014 Donlin Gold Natural Gas Pipeline Project 2010 through 2014 
aquatics surveys.   Prepared for Donlin Gold, LLC. 

http://alaskafisheries.noaa.gov/habitat/seis/efheis.htm


Essential Fish Habitat Assessment 
Donlin Gold Project│ Draft Version 2.4 

 

Owl Ridge Natural Resource Consultants, Inc.  56 6/14/2017 

OtterTail Environmental 2014c.  Donlin Gold Natural Gas Pipeline Project 2010-2013 aquatics map book.  
Prepared for Donlin Gold, LLC. 

OtterTail Environmental 2014d.  Birch Tree Crossing port site sampling.  Donlin Gold Project.  Prepared 
for Donlin Gold, LLC. 

OtterTail Environmental 2014e.  Instream habitat analysis of Crooked Creek, 2014 update.  Donlin Gold 
Project.  Prepared for Donlin Gold, LLC. 

OtterTail. 2015. Addendum:  Instream Habitat Analysis of Crooked Creek (Advanced Water Treatment).  
Prepared for Donlin Gold, LLC. Wheat Ridge, CO. 

Popper, AN and MC Hastings.  2009.  The effects of anthropogenic sources of sound on fishes. Journal of 
Fish Biology 75: 455-489. 

Ruggerone, GT, S Goodman, and R Miner.  2008.  Behavioral response and survival of juvenile coho 
salmon exposed to pile driving sounds. Report by Natural Resource Consultants, Inc. to Port of 
Seattle. Seattle, Washington 

Shelden, C.A., T. Hamazaki, M. Horne-Brine, R. Chavez, and R. Frye.  2015.  Subsistence salmon harvests 
in the Kuskokwim area, 2013.  Fishery Data Series No. 15-22.  Division of Sport Fish, Research 
and Technical Services.  Alaska Department of Fish and Game.  Anchorage, AK. 

SRK Consulting. 2012. Plan of Operations. Project Description. Prepared by SRK Consulting (US), Inc. 
for Donlin Gold.  Anchorage, AK. 

SRK Consulting. 2013. Natural Gas Pipeline Plan of Development. Prepared by SRK Consulting (US), Inc. 
for Donlin Gold.  Anchorage, AK. 

Timothy, J.  2013.  Alaska blasting standard for the proper protection of fish.  Alaska Department of Fish 
and Game Habitat Division Technical Report 13-02.  Douglas, AK. 

USACOE.  2015. Donlin Gold Project Draft Environmental Impact Statement. United States Army Corps 
of Engineers. Alaska District, Regulatory Division. November 2015. 

Wang, B. (1999). Spatial Distribution of Chemical Constituents in the Kuskokwim River, Alaska U.S. 
Department of the Interior, U.S. Geological Survey, Water-Resources Investigations Report 99-
4177. Anchorage, Alaska. Page(s) 39. 
http://ak.water.usgs.gov/Publications/pdf.reps/wrir99.4177.pdf 

  











Figure:

4.2-1

Donlin Gold

EFH_DNG001, 01/12/17, R03

Do
nli

n C
ree

k

Flat Creek

Cr
oo

ke
d C

ree
k

American Creek

Anaconda Creek

Crevice Creek

Grouse Creek

Eagle Creek

Bell Creek

Getmuna Creek

Jungjuk Creek

Crooked Creek

Village Creek

Omega Gulch

Lewis Gulch

Queen Gulch

Snow Gulch
Quartz Gulch

Dome Creek

AN1 - CO

VI1 - K, CO

GM4 - K, CH, CO

GM3 - K, CH, CO

JJ1 - CO

AM1 - CO

GM2 - K, CH, CO
GM1 - K, CO, S BL1 - K, CO

CR1 - K, CO

CR0.7 - K, CO, S

CR0.3 - K, COWeir - K, CH, CO, P, S

DM1 - CO

DO1 - CO
FL1 - CO

Crooked Creek

Projection: NAD 1983 UTM Zone 4N Transverse Mercator
Meridian: Seward

Adult Salmon Density
Mine Vicinity

Canada

Crooked Creek
Biomonitoring Site
Proposed Natural Gas Pipeline
Aerial Reach
Proposed Donlin Site Layout

Average Adult Salmon Density (#/mile)
<3
3-10
10-30
>30 Map 

Location
0 2 4

Miles

Species ADF&G Code
Chinook salmon K

Chum salmon CH

Coho salmon CO

Pink salmon P

Sockeye salmon S



Essential Fish H
abitat A

ssessm
ent 

D
onlin G

old Project│
 D

raft V
ersion 2.4 

 O
w

l R
idge N

atural R
esource C

onsultants, Inc.  
62 

6/14/2017 

 Figure 4.2-2 – D
aily Salm

on Escapem
ent at the Crooked C

reek W
eir 

 
 



Figure:

4.2-3

Juvenile Salmon Density
Mine Vicinity

EFH_DNG007, 01/12/17, R03

JJ1 - CO

DO1 - CO

DM1 - CO
FL1 - CO

Do
nli

n C
ree

k

Flat Creek

Cr
oo

ke
d C

ree
k

American Creek

Anaconda Creek

Crevice Creek

Grouse Creek

Eagle Creek

Bell Creek

Getmuna Creek

Jungjuk Creek

Crooked Creek

Village Creek

Quartz Gulch

Snow Gulch

Queen GulchLewis Gulch

Omega Gulch

Dome Creek

AN1 - CO

GM4 - CO
GM3 - CO

AM1 - CO

GM2 - CO

GM1 - K, CO, S

BL1 - K, CO

CR2 - K, CO

CR1 - K, CO

CR0.7 - K, CO, S

CR0.3 - K, CO

KU9KU9KU8KU8KU22KU22
KU20KU20KU21KU21

KU25KU25KU24KU24

KU23KU23

KU26KU26

KU11KU11

KU10KU10

KU15KU15KU13KU13 KU14KU14

KU12KU12
Projection: NAD 1983 UTM Zone 4N Transverse Mercator
Meridian: Seward

Donlin GoldCanada

No Catch
Port Sampling Site
Streams
Proposed Natural Gas Pipeline
Proposed Donlin Site Layout Map 

Location
0 2 4

Miles

Species ADF&G Code
Chinook salmon K

Chum salmon CH

Coho salmon CO

Pink salmon P

Sockeye salmon S

Juvenile Salmon
Density (#/300 ft) <3 3-10 10-30 >30



Figure:
4.2-4

Gas Pipeline Route

EFH_DNG003, 02/20/15, R00

!(!(!(

!(!(!(!(

!(
!(

!(!(
!(

!(

!(
!(!(!(

!(

!(
!(!(

!(!(!(!(!(!(!(

!(

!(

!(!(

!(

!(!(!(

!(!(

!(!(

!(

!(

!(

!(!(!(
!(

!(!(!(!(!(!(
!(!(

!(!(
!(!(!(

!(
!(!(

!(!(

!(!(
!(

!(!(
!(!(!(

!(!(!(

!(!(!(

!(!(!(!(

!(!(!(!(!(

!(

!(!(
!(

!(
!(!(!(!(

!(

!(

Proposed Natural 
Gas Pipeline

Mine Site

CO

K,CO

CO
CO

CO,K

CO

CO

K
CO

CO

CO

CO

CO

K
CO

CO

K

CO

CO

CO

CO

K

CO

CO,KK

K

K,S

K,S

K

CO

CO

CO

COCO

CO

CO

CO

CO CO

CO

CO

CO

CO
CO

CO

CO

CO

CO
CO

CO
CO

CO
CO,CH

CO,K,S

CO

CO
CO

CO
CO

CO CO

CO

CO

CO

CO
CO CO

CO
CO

CO,K

COCO

CO

CO

CO

CO

CO

CO CO

CO
CO

CO COK

CO

CO

CO CO
CO
CO

S

CO,S

CO CO

CO
CO

CO CO
CO

Georgetown

Petersville

Skwentna

Salamatof
Nikiski

Iditarod

Susitna

Kenai
Soldotna

Tyonek

Flat

Crooked
Creek

Sleetmute

Stony
River

Lime
Village

Red
Devil

McGrathTakotna

Ophir
Nikolai

Medfra

Sterling
Projection: NAD 1983 UTM Zone 4N Transverse Mercator
Meridian: Seward

Donlin GoldCanada
Towns

!( Salmon Stream Sampling Locations
Proposed Natural Gas Pipeline
Aerial Reach

OtterTail Mapped Anadromous Streams
ADF&G Anadromous Streams
Proposed Donlin Site Layout Map 

Location
0 10 20 30

Miles

Species ADF&G Code
Chinook salmon K

Chum salmon CH

Coho salmon CO

Pink salmon P

Sockeye salmon S



Figure:
4.2-5

Navigation Route

EFH_DNG002, 08/06/15, R01

Kuskokwim Barge Route

Mine Access Road

Jungjuk 
Creek 
PortJU1 - CO

CO1- K, CH, CO, S

OW1 - K, CH, CO, S
TO1 - CO

Akiak

Aniak

Bethel

Akiachak

Kwethluk

Napakiak

Tuluksak

Marshall

Napaskiak

Napamiute
Ohogamiut

Holy Cross

Georgetown

Chuathbaluk

Crooked Creek

Upper Kalskag
Lower Kalskag

Russian Mission

Projection: NAD 1983 UTM Zone 4N Transverse Mercator
Meridian: Seward

Donlin GoldCanada

Towns
Biomonitoring Site
Jungjuk Creek Port Sampling Sites 
Barge Wake Study Locations

Barge Route
ADF&G Anadromous Streams
Aerial Reach
Proposed Donlin Site Layout

Average Adult Salmon Density (#/mile)
<3
3-10
10-30
>30 Map 

Location
0 10 20

Miles

Species ADF&G Code
Chinook salmon K

Chum salmon CH

Coho salmon CO

Pink salmon P

Sockeye salmon S


	Final Environmental Impact Statement
	EXECUTIVE SUMMARY
	CHAPTER 1: PROJECT INTRODUCTION AND PURPOSE AND NEED
	CHAPTER 2: ALTERNATIVE
	CHAPTER 3: ENVIRONMENTAL ANALYSIS
	3.1 Geology and Paleontology
	3.2 Soils
	3.3 Geohazards and Seismic Conditions
	3.4 Climate and Meteorology
	3.5 Surface Water Hydrology
	3.6 Groundwater Hydrology
	3.7 Water Quality
	3.8 Air Quality
	3.9 Noise and Vibration
	3.10 Vegetation and Nonnative Invasive Species
	3.11 Wetlands
	3.12 Wildlife
	3.13 Fish and Aquatic Resources
	3.14 Threatened and Endangered Species
	3.15 Land Ownership, Management, and Use
	3.16 Recreation
	3.17 Visual Resources
	3.18 Socioeconomics
	3.19 Environmental Justice
	3.20 Cultural Resources
	3.21 Subsistence
	3.22 Human Health
	3.23 Transporation
	3.24 Spill Risk
	3.25 Pipeline Reliability and Safety
	3.26 Climate Change
	3.27 Other Impact Considerations

	CHAPTER 4: CUMULATIVE EFFECTS
	CHAPTER 5: IMPACT AVOIDANCE, MINIMIZATION, AND MITIGATION
	CHAPTER 6: CONSULTATION AND COORDIANTION
	CHAPTER 7: LIST OF PREPARERS
	CHAPTER 8: DISTRIBUTION
	CHAPTER 9: REFERENCES
	GLOSSARY OF TERMS
	APPENDIX A  Financial Assurance
	APPENDIX B  Scoping Report and Public Involvement Plan
	APPENDIX C  Alternatives Development Process
	APPENDIX D  Pipeline Engineering Strip Maps
	APPENDIX E  PHMSA Enclosure B
	APPENDIX F  Supplemental Soil Information
	APPENDIX G  Stream Crossing, Water Extraction, and Flow Reduction Data Tables
	APPENDIX H  Analysis of Mine Site Geochemistry
	APPENDIX I  Air Quality 
	APPENDIX J  USACE Section 10 Rivers and Harbors Act/Section 404 Clean Water Act Permit Application
	APPENDIX K  Supplemental Wetlands Table for Wetlands Section 3.11
	APPENDIX L  Wetlands Pipeline Strip Maps
	APPENDIX M  Compensatory Mitigation Plan
	APPENDIX N  ANILCA Section 810 Preliminary Analysis
	APPENDIX O  Biological Assessments
	APPENDIX P  Corps' Initiation of the Government-to-Government Relationship with Federally Recognized Tribes
	APPENDIX Q  Essential Fish Habitat Assessment
	APPENDIX R  Oil Discharge Prevention and Contingency Plans
	APPENDIX S  Pit Lake Ecological Risk Assessment
	APPENDIX T  Visual Pipeline Engineering Strip Maps
	APPENDIX U  Donlin Gold Invasive Species Plan
	APPENDIX V  Supplemental Bird Data Tables for Wildlife Section 3.12
	APPENDIX W  Barge Plans
	APPENDIX X  Comment Analysis Report
	Volume 1
	Volume 2
	Volume 3
	Volume 4
	Volume 5

	APPENDIX Y  Programmatic Agreement
	APPENDIX Z  Public Easement Plan
	APPENDIX AA  Additional Regulatory Framework Information
	APPENDIX AB  Focused Risk Analysis



