A

Alaska Outer Continental Shelf OCS EIS/EA
BOEM 2014-653

Chukchi Sea Planning Area
Oil and Gas Lease Sale 193

In the Chukchi Sea, Alaska

Draft Second Supplemental Environmental Impact Statement

Volume 2. Literature Cited, Appendices A, B, C, D

Arctic Ocean

Chutkchi Sea

B OE M U.S. Department of the Interior
Bureau of Ocean Energy Management
Busess os Ocenn Enner M. AlASKA OCS Region October 2014




Page Intentionally Left Blank



Alaska Outer Continental Shelf OCS EIS/EA
BOEM 2014-653

Chukchi Sea Planning Area
Oil and Gas Lease Sale 193
In the Chukchi Sea, Alaska

Draft Supplemental Environmental
Impact Statement

Volume 2. Chapter 7 (Literature Cited) and Appendices A, B, C, D

Prepared by
Bureau of Ocean Energy Management
Alaska OCS Region

Cooperating Agencies

U.S. Department of Interior

Bureau of Safety and Environmental Compliance
Bureau of Land Management

State of Alaska
Department of Natural Resources
Office of Project Management and Permitting

North Slope Borough

North West Arctic Borough

U.S. Department of the Interior
Bureau of Ocean Energy Management
Alaska OCS Region
October 2014



Page Intentionally Left Blank



Table of Contents




Page Intentionally Left Blank



BOEM Lease Sale 193 Draft Second SEIS

Table of Contents

Chapter 7. Literature Cited ........cccvevierieriierieeiieieeriteseeseesteetesseesseeseessaesssessseesseesseesseesseesseessessseesnses 1
Appendix A. Accidental Oil Spills and Gas Releases...........ccoceevieiiiniiniiniiiicicececeeeeeeeee, A-1
Accidental Oil Spills and Gas Releases: Information, Models, and Estimates ............cccccccveevenennnen. A-1
A-1. Accidental Large Oil SPIllS ......ccccuiiiiuiiiiiiiiiieciee ettt eaae e sebeeeree e A-2
A-2. Behavior and Fate of Crude O1lS .........cooiiiiieiiiieeeeeeeee e s A-5
A-3. Estimates of Where a Large Offshore Oil Spill May GO.......cccovvevveeiveniierienienieeie e A-9
A-4. Oil-SPill-RiSK ANALYSIS.....eiteriiriiriieiinieiteiesi ettt st A-16
A-5. Accidental Small Oil SPILLS .....cccviriieiiieiiieiierieeiecte ettt seesresresresebeesseesseessaesenens A-20
A-6. Potential for Natural Gas Releases ..........ccoeeoiiriririeiiiieiieee e A-23
A-T7.Very Large Ol SPillS.....c.oecieiiiiiieeieee ettt ettt ettt A-25
A-8. Historical Alaska North Slope Crude Oil Spills and Rates (= 500 bbl)...........cceeeveenenn. A-29
A.1. Supporting Tables and MapPs.........cceevveriiiiiriieiieiriesee e sre e ereebe et aesaessessseessaeses A-35
A.2. OSRA Conditional and Combined ProbabilityTables ...........cccccevveerirriiniieiieiieeeeeen, A-72
A9, LIETature CIted......cooueeeiiiiiiiiieie ettt ettt ettt e bt st sttt et beenaeas A-113
Appendix B. Resource Assessment and Methodology
B-1. Resource Assessment for the Lease Sale 193 SCenario ..........cceevveeecierenieencieeeceeesvee e B-1
B-2. Lease Sale 193 Draft Second SEIS Scenario Support Table ........cccceevvevievienienienienreenn. B-9
Appendix C. Marine Mammal Mitigation Measures
C-1. Lease StPULALIONS ...cc.eeieriiiieiirieeiteie ettt sttt st e e sb et e st ebe e te et et eaeeaeeneeas C-1
C-2. Marine Mammal Protection Act (MMPA).......cccoiiiiiiiieeeeeeeee e C-2
C-3. Endangered SPECIES ACL ....cccuiiiiiieeiieeiieeeiee ettt steeeiee e e steeesiaeesebeeeeaeessbeessseeesseesnsesannes C3
Appendix D. Guide to Lease StIPUIations .........cceevcveeiiuiieiiieiiieerieeeeeeee et eee e e eereeesee e s D-1
D-1. BaCKZIOUN.......viiiiiiiiieciie ettt ettt e et e et e e ebee e taeessbeeessaeessseasssaeesssaeessaeesssaenns D-1
D-2. Considerations in Reading the Sale 193 Lease Stipulations...........cccecvevververveneerrernennnn. D-1
D-2.1.1. Stipulation No. 1. Protection of Biological ReSources...........c.cceeeverveereereenneenne. D-2
D-2.1.2. Stipulation No. 2. Orientation Program..............cccecververirnireniieenieereeneeseesve e D-2
D-2.1.3. Stipulation No. 3. Transportation of Hydrocarbons .............cceceevvveiiieiiienieenennnen. D-2
D-2.1.4. Stipulation No. 4. Industry Site-Specific Monitoring Program for Marine
Mammal Subsistence RESOUICES..........coceruiriiririiiiiieieceeeseeee e D-2
D-2.1.5. Stipulation No. 5. Conflict Avoidance Mechanisms to Protect Subsistence
Whaling and Other Marine Mammal Subsistence-Harvesting Activities.............. D-2
D-2.1.6. Stipulation No. 6. Pre-Booming Requirements for Fuel Transfers ...................... D-2
D-2.1.7. Stipulation No. 7. Measures to Minimize Effects to Spectacled and
Steller’s Eiders During Exploration ACtiVIties ..........cceecverieerieeneeneeneenieeie e D-2
D-3. Sale 193 Lease StPUIAtIONS .....cc.eeruiirierieiie ettt sttt sbeesaee s esaeesaees D-3

(Volume 2) Table of Contents i



Page Intentionally Left Blank



Chapter 7

Literature Cited



Page Intentionally Left Blank



BOEM Lease Sale 193 Draft Second SEIS

CHAPTER 7. LITERATURE CITED

ACI (Alaska Consultant, Inc.), Courtnage, C.S., and Stephen R. Braund and Assocs. 1984. Barrow Arch
Socioeconomic and Sociocultural Description. Technical Report 101. Anchorage, AK: USDOI, MMS,
Alaska OCS Region.

ACIA. 2004. Impacts of a Warming Arctic: Arctic Climate Impact Assessment. ACIA Overview report.
Cambridge University Press. 140 pp. Available at http://www.amap.no/documents/doc/impacts-of-a-
warming-arctic-2004/786

ACIA. 2005. Arctic Climate Impact Assessment. 2005. Arctic Climate Impact Assessment. Cambridge
university Press, 1042 pp.

Adams, L. 2013. A Muskox on the Move. USDOI, National Park Service, Kobuk Valley National Park,
accessed 05/06, 2013. http://www.nps.gov/kova/blogs/A-Muskox-on-the-Move.htm.

ADCCED (Alaska Department of Commerce, Community, and Economic Development). 2013. Alaska Taxable
2013. Available at http://commerce.alaska.gov/dnn/Portals/4/pub/OSA/Taxable%202013%20-%202013-
12-31.pdf

ADCCED. 2014. Communities. http://commerce.alaska.gov/. Accessed August, 2014,

Adcroft A., R. Hallberg, J.P. Dunne, B.L. Samuels, J.A. Galt, C.H. Barker, and D. Payton. 2010. Simulations of
underwater plumes of dissolved oil in the Gulf of Mexico. Geophysical Research Letters 37.

ADEC (State of Alaska Department of Environmental Conservation). 201 1a. State Air Quality Control
Program: State Implementation Plan, December 21, 2011.

ADEC. 2011b. Emissions, Meteorological Data, and Air Pollutant Monitoring for Alaska’s North Slope.
Prepared by MACTEC Engineering & Consulting, December 21, 2011. Research Triangle Park: North
Carolina. Available at http://dec.alaska.gov/air/ap/docs/North_Slope Energy Assessment FINAL.pdf

ADEC. 2014. Impaired Waters in the State of Alaska (Clean Water Act, Section 303). State of Alaska
Department of Environmental Conservation, Division of Water, Water Quality Standards, Assessment and
Restoration. Available at: http://dec.alaska.gov/Water/wqsar/index.htm Retrieved May 15, 2014.

ADF&G (Alaska Department of Fish and Game). 1986. Alaska Habitat Management Guide: Arctic Region Map
Atlas. Alaska Department of Fish and Game, Juneau, Alaska. 7 pages + maps.
http://www.arlis.org/docs/voll/C/AHMG/

ADF&G. 2011. Muskox Management Report of Survey-Inventory Activities 1 July 2008 - 30 June 2010.
Juneau, Alaska: Alaska Department of Fish and Game.

ADF&G. 2014a. Anadromous Waters Mapper. Available at
http://www.adfg.alaska.gov/sf/SARR/AWC/index.cfm? ADFG=main.interactive. Retrieved May 22, 2014.

ADF&G. 2014b. Western Arctic Caribou Herd Numbers 235,000. Alaska Fish & Wildlife News.
http://www.adfg.alaska.gov/index.cfm?adfg=wildlifenews.view_article&articles_id=671.

ADF&G. 2014c. Subsistence in Alaska, Harvest Data and Reports Community Subsistence Information System.
Accessed September, 2014. http://www.adfg.alaska.gov/sb/CSIS/

ADFG. 2001. Oil Spill Contingency Planning: Most Environmentally Sensitive Areas (MESAs) Along the
Coast of Alaska. Alaska Department of Fish and Game for Alaska Department of Environmental
Conservation, Spill Prevention and Response, Anchorage, AK. 24 p + maps, GIS Data, online databases.
http://www.adfg.alaska.gov/index.cfm?adfg=maps.mesamaps.

ADHSS BRFSS. 2012. Alaska Dept. of Health and Social Services, Alaska's Behavioral Risk Factor
Surveillance System. Accessed August, 2014. http://dhss.alaska.gov/dph/Chronic/Pages/brfss/default.aspx.

ADHSS BVS (Bureau of Vital Statistics). 2012. Data and Statistics. Alaska Dept. of Health and Social
Services, Division of Public Health. Accessed September, 2014.
http://dhss.alaska.gov/dph/VitalStats/Pages/data/default.aspx.

Literature Cited 1



Lease Sale 193 Draft Second SEIS BOEM

ADHSS Suicide Prevention Council. 2010. Mending the Net: Suicide Prevention in Alaska. Annual Report FY
2010 of the Statewide Suicide Prevention Council.
http://www.hss.state.ak.us/suicideprevention/pdfs_sspc/2010SSPCAnnualReport.pdf.

ADHSS YBRS. 2012. Youth Risk Behavior Survey (YRBS). State of Alaska. Accessed September, 2014.
http://dhss.alaska.gov/dph/Chronic/Pages/yrbs/yrbs.aspx.

Adler, A.L., E.J. Boyko, C.D. Schraer, and N.J. Murphy. 1996. Negative Association between Traditional
Physical Activities and the Prevalence of Glucose Intolerance in Alaska Natives. Diabetic Medicine 1.
13(6): 550.

ADOLWD (Alaska Department of Labor and Workforce Development). 2014a. Residency of Alaskan Workers,
2012. Juneau, Alaska: Alaska Dept. of Labor and Workforce Development, Research and Analysis Section.
http://1aborstats.alaska.gov/reshire/NONRES.pdf

ADOLWD. 2014b. Annual Unemployment Rates for North Slope Borough and Alaska 2000-2013. Juneau,
Alaska: Alaska Dept. of Labor and Workforce Development, Research and Analysis Section.
http://live.laborstats.alaska.gov/labforce/labdata.cfm?s=20&a=0

Aerts, L.A., A.E. McFarland, B.H. Watts, K.S. Lomac-MacNair, P.E. Seiser, S.S. Wisdom, A.V. Kirk, and C.A.
Schudel. 2013a. Marine Mammal Distribution and Abundance in an Offshore Sub-Region of the
Northeastern Chukchi Sea during the Open-Water Season. Continental Shelf Research. 67: 116-126.

Aerts, L.A., W.J. Richardson, and B. Exploration. 2010. Monitoring of Industrial Sounds, Seals, and Bowhead
Whales Near BP’s Northstar Oil Development, Alaskan Beaufort Sea, 2009: Annual Summary Report.
LGL Alaska Research Associates Incorporated.

Aerts, L.A.M., W. Hetrick, S. Sitkiewicz, C. Schudel, D. Snyder, and R. Gumtow. 2013b. Marine Mammal
Distribution and Abundance In The Northeastern Chukchi Sea During Summer and Early Fall, 2008— 2012.
Report prepared by LAMA Ecological for ConocoPhillips Alaska, Inc., Shell Exploration and Production
Company and Statoil USA E&P, Inc, Anchorage, AK Flnal Report, October 13, 2013:i-62.

AEWC, North S.B. AEWC Bowhead Quota. Accessed August, 2014. http://www.north-
slope.org/departments/wildlife-management/other-topics-of-interest/iwc-and-aewc/aewc.

Ahrens, C. D. 2013. Meteorology Today: An Introduction to Weather, Climate, and the Environment. Tenth ed.
Belmont, California: Brooks/Cole.

Ainana, L., M. Zelensky, and V. Bychkov. 2001. Preservation and Development of the Subsistence Lifestyle
and Traditional use of Natural Resources by Native People (Eskimo and Chukcid) in Selected Coastal
Communities (Inchoun, Uelen, Lorino, La Vrentiya, New Chaplino, Sireniki, Nunligran, Enmelen) of
Chukotka in the Russian Far East during 1999.

Alaska Clean Seas. 2014. Alaska Clean Seas Technical Manual: Volume 2 — Map Atlas 2014. Alaska North
Slope Spill Response. Available at: http://www.alaskacleanseas.org/tech-manual/

Alaska Consultants, Inc. (ACI), C.S. Courtnage, and S.R. Braund and Assocs. 1984. Barrow Arch
Socioeconomic and Sociocultural Description. Technical Report 101. Anchorage, AK: USDOI, MMS,
Alaska OCS Region, 641 pp.

Alaska Department of Natural Resources. 2009. Beaufort Sea Areawide Oil and Gas Lease Sale: Final Finding
of the Director. Anchorage, AK: Department of Natural Resources, Division of Oil and Gas.

Alaska Energy Authority. 2013. Wind Energy Analysis Data. Anchorage, Alaska. Available at
http://www.akenergyauthority.org/programwindanalysisdata.html (Last updated 12/4/13).

Alaska Heritage Resource Survey on file at the State Department of Natural Resources, Division of Parks and
Outdoor Recreation, Office of History and Archaeology, 550 West 7th Avenue, Suite 310, Anchorage
Alaska.

Alaska Nanuuq Commission. 2009. Annual Meeting Report, July 2009. Available at
http://www.thealaskananuuqcommission.org/ Accessed October, 2014.

2 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Alaska Regional Response Team. 1997. Cook Inlet Subarea Contingency Plan. Available at
http://www.akrrt.org/CCI plan Cltoc.shtml, 66 pp.

Alaska Regional Response Team. 2000. Subarea Contingency Plans. Available at
http://www.akrrt.org/history.shtml.

Alaska Shorebird Working Group. 2004. Alaska Shorebird Conservation Plan, 2nd ed., B.J. McCaffery and
R.E. Gill, Coords. Anchorage, AK: ASWG, 68 pp.

Ali A.O., C. Hohn, P.J. Allen, L. Ford, M.B. Dail, S. Pruett, L. Petrie-Hanson. 2014. The Effects of Oil
Exposure on Peripheral Blood Leukocytes and Splenic Melano-Macrophage Centers of Gulf of Mexico
Fishes. Marine Pollution Bulletin. 79(1-2):87-93.

Allan S.E., B.W. Smith, K.A. Anderson. 2012. Impact of the Deepwater Horizon Oil Spill on Bioavailable
Polycyclic Aromatic Hydrocarbons in Gulf of Mexico Coastal Waters. Environmental Science &
Technology. 46(4):2033-9.

Allen, B.M. and R.P. Angliss. 2013. Alaska Marine Mammal Stock Assessments, 2012. NOAA Tech. Memo.
NMFS-AFSC-245. Seattle, WA: U.S. Dept. Comm.

AMAP (Arctic Monitoring and Assessment Programme). 1997. Arctic Pollution Issues: A State of the Arctic
Environment Report. Oslo, Norway: 188 pp.

AMAP, 2011b. AMAP Assessment 2011: Mercury in the Arctic. Oslo, Norway. 210 pp.
AMAP, 2013. AMAP Assessment 2013: Arctic Ocean Acidification. Oslo, Norway. viii + 99 pp.
AMAP, 2014. Arctic Ocean Acidification 2013: An Overview. Oslo, Norway. xi + 27 pp.

AMAP. 2004. AMAP Assessment 2002: Persistent Organic Pollutants in the Arctic. Oslo, Norway: Arctic
Monitoring and Assessment Programme. 309 pp.

AMAP. 2007. Arctic Oil and Gas 2007. http://www.amap.no/oga/. Oslo, Norway: Arctic Monitoring and
Assessment Programme.

AMAP. 2009. AMAP Assessment 2009: Human Health Assessment in the Arctic. Chap. Chapter 2, In pp. 9.
Oslo, Norway: AMAP.

AMAP. 2011a. Snow, Water, Ice and Permafrost in the Arctic (SEIPA): Climate change and the Cryophere.
Oslo Norway: 538 pp.

AMAP. 2011c. AMAP Assessment 2011: Mercury in the Arctic. Oslo, Norway. xiv + 193 pp.

Amstrup, S.C., B.G. Marcot, and D.C. Douglas. 2007. USGS Science Strategy to Support U.S. Fish and
Wildlife Service Polar Bear Listing Decision: Forecasting the Range-wide Status of Polar Bears at Selected
Times in the 21st Century. 2007. USGS Administrative Report.

Amstrup, S.C., B.G. Marcot, and D.C. Douglas. 2008. A Bayesian Network Modeling Approach to Forecasting
the 21st Century Worldwide Status of Polar Bears. Pp. 213-268 in Eric. T. DeWeaver, Cecilia M. Bitz, and
L.-Bruno Tremblay Eds. Arctic Sea Ice Decline: Observations, Projections, Mechanisms, and Implications.
Geophysical Monograph Series.

Amstrup, S.C., T.L. McDonald, and I. Stirling. 2001. Polar Bears in the Beaufort Sea: A 30-Year Mark-
Recapture Case History. Journal of Agricultural, Biological, and Environmental Statistics. 6(2): 221-234.

AN EpiCenter. 2009. Regional Health Profile for Arctic Slope Health Corporation. Accessed September, 2014.
http://anthctoday.org/epicenter/assets/RHPs/arcticslopeRHP_2009.pdf.

Anderson, C.M., M.Mayes and R. LaBelle. 2012. Update of Occurrence Rates for Offshore Oil Spills. OCS
Report BOEM/BSEE 2012-069. Herndon, VA: USDOI, BOEM/BSEE, 85 pp.

Andre, M., M. Sole, M. Lenoir, M. Durfort, C. Quero, A. Mas, A. Lombarte, et al. 2011. Low-Frequency
Sounds Induce Acoustic Trauma in Cephalopods. Frontiers in Ecology and the Environment. 9 (9) (11/01;
2011/12): 489-93. http://dx.doi.org/10.1890/100124.

Literature Cited 3



Lease Sale 193 Draft Second SEIS BOEM

Andreev, A.V. 2004. Wetlands in Russia, Volume 4: Wetlands in Northeastern Russia. Wetland International,
Moscow. OSBN 90-5882-024-6. 198 p.

ANTHC (Alaska Native Tribal Health Consortium). 2014. ANTHC: Environment and Engineering. Accessed
September, 2014. http://www.anthc.org/index.cfm.

Arctic Council. 2009. Arctic Marine Shipping Assessment 2009 Report. Arctic Council, Fram Centre, N-9296
Tromsg, Norway:1-190.

Arctic Council. 2013a. Arctic Resilience Interim Report 2013. Stockholm Environment Institute and Stockholm
Resilience Centre, Stockholm. 134 pp.

Arctic Council. 2013b. Emergency Prevention Preparedness and Response. Agreement on Cooperation on
Marine Oil Pollution, Preparedness and Response in the Arctic. 275 pp. http://www.arctic-
council.org/eppr/agreement-on-cooperation-on-marine-oil-pollution-preparedness-and-response-in-the-
arctic/. Accessed September 6, 2014.

Arctic Council. Protection of the Arctic Marine Environment. 2014. Arctic Offshore Oil and Gas Guidelines:
Systems Safety Management and Safety Culture. 87 pp. http://www.arctic-
council.org/index.php/en/resources/news-and-press/news-archive/874-new-guidelines-from-pame-on-
arctic-offshore-oil-and-gas-safety-management. Accessed September 9, 2014.

ARCUS (Arctic Research Consortium of the United States). 1997. People and the Arctic: The Human
Dimensions of the Arctic System, Prospectus for Research. pp. 1-2, University of Alaska Fairbanks,
ARCUS, Fairbanks, AK.

Armstrong, T.E. 1972. International Transport Routes in the Arctic. Polar Record. 16(102): 357.
Armstrong, T.E. 1991. Tourist Visits to the North Pole. Polar Record. 27(161): 130.

ARRT. 2010. The Alaska Federal and State Preparedness Plan for Response to Oil and Hazardous Substance
Discharges and Releases, Alaska Regional Response Team., updated Jan 2010.

Arthur, S.M., and P.A. Del Vecchio. 2009. Effects of Oil Field Development on Calf Production and Survival in
the Central Arctic Herd. Alaska Department of Fish and Game. Federal Aid in Wildlife Restoration. Final
Research Technical Report. Grants W-27-5 and W-33-1 through W-33-4. Project 3.46. Juneau, Alaska.

36 pp.

ASG (Alaska Shorebird Group). 2008. Alaska Shorebird Conservation Plan. Version II. Alaska Shorebird
Group, Anchorage, AK. 94 pp. http://www.tws.gov/alaska/mbsp/mbm/shorebirds/pdf/ascp _nov2008.pdf

Ashjian, C.J., S.R. Braund, R.G.Campbell, J.C. George, J. Kruse, W. Maslowski, S.E.Moore, C.R. Nicolson,
S.R. Okkonen, B.F. Sherr, and Y.H. Spitz. 2010. Climate Variability, Oceanography, Bowhead Whale
Distribution, and Inupiat Subsistence Whaling Near Barrow, Alaska. Arctic 63(2): 179-194.

ASRC (Arctic Slope Regional Corporation). 2014. Communities.
http://www.asrc.com/communities/Pages/Communities.aspx Accessed August, 2014.

Atlas, R M., A. Horowitz, and M. Busdosh. 1978. Prudhoe Crude Oil in Arctic Marine Ice, Water, Degradation
and Interactions with Microbial and Benthic Communities. Journal of Fisheries Resource Board of
Canada. 35(5)585-590.

ATSDR (Agency for Toxic Substances and Disease Registry). 1995. Toxicological Profile for Polycyclic
Aromatic Hydrocarbons. Atlanta, GA: ATSDR.

Babisch, W., M.D. 2006. Transportation Noise and Cardiovascular Risk Review and Synthesis of
Epidemiological Studies Dose-Effect Curve and Risk Estimation. Federal Environmental Agency. ISSN
0175-4211. Available at:
http://www.bruit.fr/images/stories/pdf/babisch_transportation noise cardiovascular risk.pdf

Bach, S.S., H. Skov, and W. Piper. 2010. Acoustic Monitoring of Marine Mammals Around Offshore Platforms
in the North Sea and Impact Assessment of Noise from Drilling Activities. Society of Petroleum Engineers.

4 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Bacon, J., T. Hepa, H. Brower, M. Pederson, T. Olemaun, J. George, and B. Corrigan. 2009. Estimates of
Subsistence Harvest for Villages in the North Slope of Alaska, 1994-2003. Barrow, AK: North Slope
Borough Department of Wildlife Management.

Bailey, A.M. 1948. Birds of Arctic Alaska. Popular Series No. 8. Denver, CO: Colorado Museum of Natural
History, 317 pp.

Bankert, A. 2012. 2012 Cruise Report. CHAOZ (Chukchi Acoustic, Oceanographic, and Zooplankton) Study.
Seabird Observations (including personal communications with M. Schroeder, BOEM-OE).

Barber, D. G., J. V. Lukovich, J. Keogak, S. Baryluk, L. Fortier, and G. Henry. 2009. The Changing Climate of
the Arctic. Arctic. 61 (5): 7-26.

Barber, W.E., R.L. Smith, and T.J. Weingartner. 1994. Fisheries Oceanography of the Northeast Chukchi Sea.
Final Report. OCS Study MMS 93-0051. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

Barber, W.E., R.L. Smith, M. Vallarino, and R.M. Meyer. 1997. Demersal Fish Assemblages of the
Northeastern Chukchi Sea, Alaska. Fishery Bulletin. 95: 195-209.

Barron, M. G. 2007. Sediment-Associated Phototoxicity to Aquatic Organisms. Human and Ecological Risk
Assessment: An International Journal. 13 (2): 317-21.

Barron, M. G., V. Vivian, S.H. Yee, and S.A. Diamond. 2008. Temporal and Sparial Variation in Solar
Radiation and Photo-Enhanced Toxicity Risks of Spilled Oil in Prince William Sound, Alaska, USA.
Environmental Toxicology and Chemistry. pp. 727-736.

Barry, T.W. 1968. Observations on Natural Mortality and Native Use of Eider Ducks along the Beaufort Sea
Coast. Canadian Field-Naturalist. 82:140-144.

Barry-Pheby, E.A. 2012. The Growth of Environmental Justice and Environmental Protection in International
Law: In the Context of Regulation of the Arctic’s Offshore Oil Industry. Sustainable Development Law &
Policy. 13(1): 48.

Barsdate, R.J., M.C. Miller, V. Alexander, J.R. Vestal, and J.E. Hobbie, 1980. Oil Spill Effects. Limnology of
Tundra Ponds, Hobbie, J. Stroudberg, PA: Dowden, Hutchinson and Ross, pp. 388-406.

Bass, J. 2008. Carbon Dioxide Emissions per Barrel of Crude. The Quiet Road: a Blog by Jim Bliss.
http://numero57.net/2008/03/20/carbon-dioxide-emissions-per-barrel-of-crude/

Bates N.R., and J.T. Mathis. 2009. Arctic Ocean Marine Carbon Cycle; Evaluation of Air-Sea CO, Exchanges,
Ocean Acidification Impacts And Potential Feedbacks. Biogeosciences Discussions. 6: 6695-6747.

Bates, N.R., J.T. Mathis, and L.W. Cooper. 2009. Ocean Acidification and Biologically Induced Seasonality of
Carbonate Mineral Saturation States in the Western Arctic Ocean. Journal of Geophysical Research.
114:C11007.

Bay, C. 1997. Effects of Experimental Spills of Crude and Diesel Oil on Arctic Vegetation. A Long-Term Study
on High Arctic Terrestrial Plant Communities in Jameson Land, Central East Greenland. National
Environmental Research Institute, Denmark. NERI Technical Report, no. 205. 44 pp.

Beck, R.B., L. Black, L.S. Krieger, P.C. Naylor, and D. Ibo Shabaka. 1999. World History: Patterns of
Interaction. Evanston, IL: McDougal Littell.

Bednarsek, N., R.A. Feely, J.C.P. Reum, B. Peterson, J. Menkel, S.R. Alin, and B. Hales. 2014. Limacina
Helicina Shell Dissolution as an Indicator of Declining Habitat Suitability Owing to Ocean Acidification in
the California Current Ecosystem.

Belkin, I. M., P. C. Cornillon, and K. Sherman. 2009. Fronts in Large Marine Ecosystems. Progress in
Oceanography. 81(1-4) (6): 223-36.

Bell, I. and M. Visbeck. 2011. North Atlantic Oscillation. Website. Available at:
http://www.ldeo.columbia.edu/res/pi/NAO/ (accessed October 14, 2014).

Literature Cited 5



Lease Sale 193 Draft Second SEIS BOEM

Bellendir, E.N., V.B. Glagovsky, and O.M. Finagenov. 2010. Selection of the Optimal Structural Solutions of
Reinforced Concrete Gravity Base Substructures for Platforms on Sakhalin Shelf. Beijing, China, June 20 -
25,2010.

Belore, R. 2003. Large Wave Tank Dispersant Effectiveness Testing in Cold Water. Proceedings of the 2003
International Oil Spill Conference, pp. 381-385. Washington, D.C: American Petroleum Institute.

Beltaos, S. 2013. Hydrodynamic and Climatic Drivers of Ice Breakup in the Lower Mackenzie River. Cold
Regions Science and Technology. 95: 39-52.

Bengtson, J.L., L.M. Hiruki-Raring, M.A. Simpkins, and P.L. Boveng. 2005. Ringed and Bearded Seal
Densities in the Eastern Chukchi Sea, 1999-2000. Polar Biology. 28:833-845.

Bent, A.C. 1987. Life Histories of North American waterfowl. New York, NY: Dover Publications, Inc.

Bercha Grouop, Inc. 2014b. Updates to Fault Tree Methodology and Technology for Risk Analysis Chukchi
Sea Sale 193 Leased Area. OCS Study BOEM 2014-774. Anchorage, AK: USDOI, BOEM, Alaska OCS.

Bercha Group Inc. 2006. Alternative Oil Spill Occurrence Estimators and their Variability for the Chukchi Sea
- Fault Tree Method. OCS Study MMS 2006-033. Anchorage, AK USDOI, MMS, Alaska OCS Region,
unpaginated.

Bercha Group Inc. 2014a. Loss of Well Control Occurrence and Size Estimators for Alaska OCS. OCS Study,
BOEM 2014-772. Anchorage, AK. USDOI, BOEM, Alaska OCS Region, 99pp.

Bercha Group, Inc. 2008a. Alternative Oil Spill Occurrence Estimators and their Variability for the Beaufort
Sea - Fault Tree Method. OCS Study MMS 2008-035. Anchorage, AK: USDOI, MMS, Alaska OCS
Region, 322 pp.

Bercha Group, Inc., 2008b. Alternative Oil Spill Occurrence Estimators and Their Variability for the Chukchi
Sea — Fault Tree Method, Volumes I and II, OCS Study MMS 2008-036, Anchorage, AK: USDOI, MMS,
Alaska OCS Region, 224 pp.

Bercha Group, Inc., 2011. Alternative Oil Spill Occurrence Estimators for the Beaufort and Chukchi Seas —
Fault Tree Method, OCS Study MMS 2011-030, Anchorage, AK: USDOI, MMS, Alaska, 48 pp.

Berchok, C., K. Stafford, D.K. Mellinger, S. Moore, J.C. George, and F. Brower. 2009. Passive Acoustic
Monitoring in the Western Beaufort Sea. 2009 Annual Report, Anchorage, AK: USDOI, MMS. 63 pp.

Berchok, C., S. Grassia, K. Stafford, D. Wright, D.K. Mellinger, S. Nieukirk, S. Moore. J.C. Craig, and F.
Brower. 2013. Section II-Passive Acoustic Monitoring. In: Shelden, K.E.W., and J.A. Mocklin, Editors.
Bowhead Whale Feeding Ecology Study (BOWFEST) in the Western Beaufort Sea. Final Report, OCS
Study BOEM 2013-0114. Anchorage, AK: Prepared by National Marine Mammal Laboratory, Alaska
Fisheries Science Center, NMFS, NOAA, for USDOI, BOEM. pp. 75-144.
http://www.boem.gov/uploadedFilessBOEM/BOEM_Newsroom/Library/Publications/BOEM_2013-

0114 BOWFEST Final Report.pdf.

Bersamin, A., S. Zidenberg-Cherr, J.S. Stern, and B.R. Luick. 2007. Nutrient Intakes are Associated with
Adherence to a Traditional Diet among Yup'lk Eskimos Living in Remote Alaska Native Communities:
The CANHR Study. International Journal of Circumpolar Health. 66(1): 62.

Beychok, M.R. 2005. Fundamentals of Stack Gas Dispersion. 4th ed. Milton R. Beychok: Newport Beach,
California.

Bice, K., Eil, A., Habib, B., Heijmans, P., Kopp, R., Nogues, J., Norcross, F., Sweitzer-Hamilton, M., &
Whitworth, A. 2009. Black Carbon: A Review and Policy Recommendations. 80pp. Princeton, NJ:
Woodrow Wilson School of Public and International Affairs, Princeton University.
http://www.wws.princeton.edu/research/PWReports/FO8/wws591e.pdf.

Bielawski, E. 1997. Aboriginal Participants in Global Change Research in Northwest Territories of Canada.
In Global Change and Arctic Terrestrial Ecosystems. Edited by W.C. Oechel, T. Callaghan, T. Gilmanov,
J.I. Holten, B. Maxwell, U. Molau, and B. Sveinbjérnsson. New York, NY: Springer.

Bingham, C. 1998. Resesarchers Find Whaling Ships that Sank in 1871. Arctic Sounder. 1:9.

6 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Birtwell, I.K., and C.D. McAllister. 2002. Hydrocarbons and Their Effects on Aquatic Organisms in Relation to
Offshore Oil and Gas Exploration and Oil Well Blowout Scenarios in British Columbia, 1985. Can. Tech.
Rep. Fish. Aquat. Sci. 2391: 52pp.

Bittner, J.E. 1993. Cultural Resources and the Exxon Valdez Oil Spill. In: Exxon Valdez Oil Spill Symposium,
Program and Abstracts, B.Spies, L.J. Evans, B. Wright, M. Leonard, and C. Holba, eds. and comps.,
Anchorage, Ak., Feb. 2-5, 1992. Anchorage, AK: Exxon Valdez Oil Spill Trustee Council; UAA,
University of Alaska Sea Grant College Program; and American Fisheries Society, Alaska Chapter, pp. 13-
15.

Bixler, R.D., Floyd, M.E. and Hammutt, W.E. 2002. Environmental Socialization: Qualitative Tests of the
Childhood Play Hypothesis. Environment and Behavior. 34(6): 795.

Blanchard, A. L., C. L. Parris, A. L. Knowlton, and N. R. Wade. 2013a. Benthic Ecology of the Northeastern
Chukchi Sea. Part I. Environmental Characteristics and Macrofaunal Community Structure, 2008-2010.
Continental Shelf Research. 67 (9/15): 52-66.

Blanchard, A. L., C. L. Parris, A. L. Knowlton, and N. R. Wade. 2013b. Benthic Ecology of the Northeastern
Chukchi Sea. Part 1. Spatial Variation of Megafaunal Community Structure, 2009-2010. Continental Shelf
Research. 67 (0) (9/15): 67-76.

Blanchard, A., CL Parris, AL Knowlton, NR Wade. 2013c. Benthic Ecology of the Northeastern Chukchi Sea.
Part II. Spatial Variation of Megafaunal Community Structure, 2008-2010. Continental Shelf Research.
67, 15 September 2013. 52—-66.

Blanchard, A.L., C. Parris, and H. Nichols. 2010b. 2009 Environmental Studies Program in the Chukchi Sea:
Benthic Ecology of the Burger and Klondike Survey Areas. Annual report prepared for ConocoPhillips
Alaska, Inc. and Shell Exploration & Production Company, Anchorage, Alaska. 94 pp. Institute of Marine
Science, University of Alaska Fairbanks. Fairbanks, AK.

Blanchard, A.L., H. Nichols, and C. Parris. 2010a. 2008 Environmental Studies Program in the Chukchi Sea:
Benthic Ecology of the Burger and Klondike Survey Areas. Annual report prepared for ConocoPhillips
Alaska, Inc. and Shell Exploration & Production Company, Anchorage, Alaska. 72 pp. Institute of Marine
Science, University of Alaska Fairbanks. Fairbanks, AK.

Blanchard, C.L. 2014. Spatial Mapping of VOC and NOx Limitation of Ozone Formation in Six Areas. 94th
Annual Conference of the Air & Waste Management Association. Paper No 215, Session No. AB-2c.
Available at https://ams.confex.com/ams/94 Annual/webprogram/start.html

Blees, M.K., K.G. Hartin, and D.S. Ireland. 2010. Marine Mammal Monitoring in Marine Mammal Monitoring
and Mitigation During Open Water Seismic Exploration by Statoil USA E&P Inc. in the Chukchi Sea,
August-October 2010: 90-day report. LGL Rep. P1119 ed. (Blees, M.K., K.G. Hartin, D.S. Ireland, and D.
Hannay, eds.). Rep. from LGL Alaska Research Associates Inc., LGL Ltd., and JASCO Research Ltd. for
Statoil USA E&P Inc., National Marine Fisheries Service, and U.S. Fish and Wildlife Service, Anchorage,
AK.

Block B., F. Brette, C. Cros, J. Incardona, N. Scholz. 2014. Crude Oil Impairs Cardiac Excitation-Contraction
Coupling in Fish. The FASEB Journal 28(1):Supplement 878.3.

Bluhm, B. A., K. Iken, S. Mincks Hardyl, B. L. Sirenko, and B. A. Holladay. 2009. Community Structure of
Epibenthic Megafauna in the Chukchi Sea. DOI:10.3354/ab00198. Aquat. Biol. 7, 269-293.

Bluhm, B., R. Gradinger, and S. Schnack-Scheil. 2009. Sea Ice Meio- and Macrofauna. In Sea Ice. D. N.
Thomas, G. S. Dieckmann, eds. Vol. 2nd Edition, 357-393. Oxford: John Wiley & Sons.

Boehm, P.D. and Fiest, D.L. 1982. Subsurface Distributions of Petroleum from an Offshore Well Blowout. The
Ixtoc I Blowout, Bay of Campeche. Environmental Science and Technology.162: 67-74.

Boertmann, D., A. Mosbech and P.Johansen. 1998. A Review of Biological Resources in West Greenland
Sensitive to Oil Spills During Winter. NERI Technical Report No. 246. Copenhagen, Denmark: Ministry of
Environment and Energy, National Environmental Research Institute, Department of Arctic Environment.
pp. 51-69. http://www2.dmu.dk/1_viden/2_publikationer/3_fagrapporter/rapporter/FR246.pdf.

Literature Cited 7



Lease Sale 193 Draft Second SEIS BOEM

Boesch, D.F. and N.N. Rabalais (eds.) 1987. Long-term Effects of Offshore Oil and Gas Development. Elsevier
Applied Science, New York, 695 pp.

Bond, N.A. 2011. Recent Shifts in the State of the north Pacific Climate System. NOAA/PMEL — University of
Washington/JISAO. National Oceanic and Atmospheric Administration, Bering Climate website.
Available at: http://www.beringclimate.noaa.gov/essays_bond2.html

Booz, Allen and Hamilton. 1983, Evaluation of Alternatives for Transportation and Utilization of Alaska North
Slope Gas, Summary Report. Prepared for the Alaska Task Force on Alternative Uses of North Slope
Natural Gas, April 1983. Bethesda, MD: Booz, Allen & Hamilton Inc.

Born, E.W., F.F. Riget, R. Dietz, and D. Andriashek. 1999. Escape Responses of Hauled Out Ringed Seals
(Phoca Hispida) to Aircraft Disturbance. Polar Biology. 21(3): 171-178.

Borodin, R.G., K.A. Zharikov, V.Yu. Ilyashenko, and I.V. Mikhno. 2012. Rationale of Subsistence and Cultural
Needs for Gray Whales and Bowhead Whales by Indigenous People of Chukotka (Russian Federation) in
2013-2018. 64.

Boswell, K.M., M.B. Barton, R.A. Heintz, J.R. Moran, A. Robertson, J.J. Vollenweider, B.L. Norcross, and C.
Li. 2013. Arctic Coastal Ecosystem Survey (ACES): Report of Nearshore Sampling Activities During
Summer of 2012. Annual report submitted to BOEM, Alaska Region. 21 pp.

Boswell, K.M., M.B. Barton, R.A. Heintz, J.R. Moran, A. Robertson, J.J. Vollenweider, B.L. Norcross, and C.
Li. 2014. Arctic Coastal Ecosystem Survey (ACES): Report of Nearshore Sampling Activities During
Summer of 2013. Progress report submitted to BOEM, Alaska Region. 20 pp.

Boveng, P.L., J.L. Bengtson, T.W. Buckley, M.F. Cameron, S.P. Dahle, B.P. Kelly, B.A. Megrey, J.E.
Overland, and N.J. Williamson.. 2009. Status Review of the Spotted Seal (Phoca largha). U.S. Dep.
Commer., NOAA Tech. Memo. NMFS-AFSC-200. 153 pp.

Brackney, A.W. and R.M. Platte. 1986. Habitat Use and Behavior of Molting Oldsquaw on the Coast of the
Arctic National Wildlife Refuge, 1985. In: 1985 Update Report Baseline Study of the Fish, Wildlife, and
their Habitats. Anchorage, AK: USFWS.

Braddock, J. F., J.E. Lindstrom, and R.C. Price. 2003. Weathering of a Subarctic Oil Spill Over 25 Years: the
Caribou-Poker Creeks Research Watershed Experiment. Cold Regions Science and Technology. 36 (1-3):
11-23.

Braddock. J.F., K.A. Gannon, and B.T. Rasley. 2004. Petroleum Hydrocarbon-Degrading Microbial
Communities in Beaufort-Chukchi Sea Sediments. OCS Study MMS 2004-061. Fairbanks, AK: University
of Alaska Fairbanks, CMI and USDOI, MMS, Alaska OCS Region.

Bradstreet, M.S.W., K.J. Finley, A.D. Sekerak, W.B. Griffiths, C.R. Evans, M.F. Fabijan, and H.E. Stallard.
1986. Aspects of the Biology of Arctic cod (Boreogadus saida) and its Importance in the Arctic Marine
Food Chains. Can. Tech. Rep. Fish. Aquat. Sci. 1491: viii+193 pp.

Braem, N. 2011. Subsistence Wildlife Harvests in Deering, Alaska 2007-2008. SP2011-002. Fairbanks, AK:
Alaska Department of Fish and Game.

Braem, N. 2012. Subsistence Wildlife Harvests in Ambler, Buckland, Kiana, Kobuk, Shaktoolik, and
Shismaref, Alaska 2009-2010. SP2012-003. Fairbanks, AK: Alaska Department of Fish and Game.

Braham, H.W., B.D. Krogman and G.M. Carroll. 1984. Bowhead and White Whale Migration, Distribution, and
Abundance in the Bering, Chukchi, and Beaufort Seas, 1975-78. NOAA Tech. Rep. NMFS SSRF-778.
Washington, DC: USDOC, NOAA, NMFS. 39 pp. http://aquaticcommons.org/2054/, accessed 29 April
2011.

Braithwaite, L.F. 1983. The Effects of Oil on the Feeding Mechanism of the Bowhead Whale. Anchorage, AK:
USDOI, BLM and MMS, Alaska OCS Region, 45 pp.

Brandvik, P., and L. Faksness. 2009. Weathering Processes in Arctic oil spills: Meso-scale Experiments with
Different Ice Conditions. Cold Regions Science and Technology. 55(1)(1):160-6.

8 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Bratton, G.R., C.B. Spainhour, W. Flory, M. Reed, and K. Jayko., 1993. Presence and Potential Effects of
Contaminants. In: The Bowhead Whale, J.J. Burns, J. J. Montague and C. J. Cowles, eds. Special
Publication of The Society for Marine Mammalogy, 2. Lawrence, KS: The Society for Marine
Mammalogy, 701-744.

Braund, S. R. and Associates. 2003. Field Interviews: Nuigsut, Barrow, Atqasuk, Anaktuvuk Pass. June through
August 2003.

Braund, S.R. 2010. Subsistence Mapping of Nuigsut, Kaktovik, and Barrow. MMS OCS Study Number 2009-
003 USDOI BOEM Alaska OCS Region.

Braund, S.R. and Associates and Institute of Social and Economic Research. 1993. North Slope Subsistence
Study — Barrow, 1987, 1988 and 1989. Technical Report No. 149. U.S. Department of Interior, Minerals
Management Service. Prepared for U.S. Department of Interior, Minerals Management Service and the
North Slope Borough.

Braund, S.R. and Associates and University of Alaska Anchorage. 1993. North Slope Subsistence Study:
Barrow, 1987, 1988 and 1989: Final Technical Report. Technical Report 147. Anchorage, Alaska: USDOI
MMS Alaska OCS Region. OCS Study MMS 91-0086 pp.

Braund, S.R. and Associates, University of Alaska Anchorage, and Institute of Social and Economic Research.
1993. North Slope Subsistence Study: Wainwright, 1988 and 1989. Anchorage, Alaska: USDOI MMS
Alaska OCS Region.

Braund, S.R. and Associates. 2008. Red Dog Mine Extension - Aqqaluk Project Supplemental Environmental
Impact Statement. Appendix D- Subsistence. Prepared for the U.S. Environmental Protection Agency,
Region 10, 1200 Sixth Avenue, Suite 900 OWWW-135, Seattle, WA and Tetra Tech, 310 K Street Suite
200, Anchorage, Alaska.

Braund, S.R. and Associates. 2013. COMIDA: Impact Monitoring for Offshore Subsistence Hunting,
Wainwright and Point Lay, Alaska. OCS Study BOEM 2013-0211. Anchorage, AK: Prepared by Stephen
R. Braund and Associates for USDOI, BOEM, Alaska OCS Region. 300 pp.
http://www.boem.gov/uploadedFiles' BOEM/BOEM _Newsroom/Library/Publications/BOEM_2013-
0211.pdf

Braund, S.R., D.C. Burnham, and S.R. Braund & Associates. 1984. Subsistence Economics, Marine Resource
use Patterns, and Potential OCS Impacts for Chukchi Sea Communities. Anchorage, Alaska.

Braveman, P., S. Egerter, and C. Barclay. 2011. Issue Brief Series: Exploring the Social Determinants of Health
Income, Wealth and Health. Robert Woods Johnson Foundation.

Brette F., B. Machado, C. Cros, J.P. Incardona, N.L. Scholz, B.A. Block. 2014. Crude Oil Impairs Cardiac
Excitation-Contraction Coupling in Fish. Science. 343(6172):772-776.

Brewer, K.D., M.L. Gallagher, P.R. Regos, P.E. Isert, and J.D. Hall. 1993. Kuvlum #1 Exploration Project Site
Specific Monitoring Program: Final Report. Prepared for: ARCO Alaska Inc. 80 pp. Walnut Creek, CA:
Coastal & Offshore Pacific Corporation.

British Petroleum (Alaska) Inc. 2014. Incidental Harassment Authorization Request for the Non-Lethal
Harassment of Marine Mammals during the Prudhoe Bay Obs Seismic Survey, Beaufort Sea, Alaska, 2014
IHA Application for OCS Permit 14-03. Anchorage, Alaska: LAMA Ecological for British Petroleum.

Brodersen, C. 1987. Rapid Narcosis and Delayed Mortality in Larvae of King Crabs and Kelp Shrimp Exposed
to the Water-Soluble Fraction of Crude Oil. Marine Environmental Research. 22(3): 233-9.

Brower, H.K. and R.T. Opie. 1997. North Slope Borough Subsistence Harvest Documentation Project: Data for
Nuigsut, Alaska for the Period July 1, 1994 to June 30, 1995. Barrow, AK: Department of Wildlife
Management, North Slope Borough.

Brower, T.P. 1980. Qiniqtuagaksrat Utugqanaat Inuuniagninisiqun: The Traditional Land Use Inventory for the
Mid-Beaufort Sea. Vol. 1. Barrow, AK. North Slope Borough. Commission on History and Culture.

Brubaker, M.Y., J.N. Bell, J.E. Berner, and J.A. Warren. 2011. Climate Change Health Assessment: A Novel
Approach for Alaska Native Communities. International Journal of Circumpolar Health. 70(3): 266.

Literature Cited 9



Lease Sale 193 Draft Second SEIS BOEM

Brueggeman, J., A. Cyr, S. McFarland, [.M. Laursen, and K. Lomak-McNair. 2009a. 90-Day Report of the
Marine Mammal Monitoring Program for the ConocoPhillips Alaska Shallow Hazards Survey Operations
During the 2008 Open Water Season in the Chukchi Sea. Seattle, WA: Canyon Creek Consulting LLC for
ConocoPhillips Alaska, Inc. 49pp.

Brueggeman, J., B. Watts, K. Lomac-Macnair, S. McFarland, P. Seiser, and A. Cyr. 2010. Marine Mammal
Surveys at the Klondike and Burger Survey Areas in the Chukchi Sea during the 2009 Open Water Season.
Report by Canyon Creek Consulting, LLC., Seattle, WA; for ConocoPhillips, Inc., Shell Exploration and
Production Company, and Statoil USA E&P Inc., Anchorage AK: Shell Exploration and Production.55pp.

Brueggeman, J., B. Watts, M. Wahl, P. Seiser, and A. Cyr. 2009b. Marine Mammal Surveys at the Klondike
and Burger Survey Areas in the Chukchi Sea During the 2008 Open Water Season. Report by Canyon
Creek Consulting, LLC., Seattle, WA; for ConocoPhillips, Inc., Shell Exploration and Production
Company, Anchorage AK: Shell Exploration and Production. 45pp.

Brueggeman, J.J., D.P. Volsen, R.A. Grotefendt, G.A. Green, J.J. Burns, and D.K. Ljungblad. 1991. 1990
Walrus Monitoring Program: the Popcorn, Burger, and Crackerjack Prospects in the Chukchi Sea. Report
from EBASCO Environmental, Bellevue, WA, for Shell Western E&P Inc. and Chevron USA Inc.
Houston, TX. Shell Western E&P Inc. 53 pp.

Brueggeman, J.J., G.A. Green, R.A. Grotefendt, M.A. Smultea, D.P. Volsen, R.A. Rowlett, C.C. Swanson, C.I.
Malme, R. Mlawski, and J.J. Burns. 1992. Marine Mammal Monitoring Porgram (Seals and Whales)
Crackerjack and Diamond Prospects Chukchi Sea. Rep. from EBASCO Environmental, Bellevue, WA, for
Shell Western E&P Inc. and Chevron U.S.A. Inc. Houston, TX: Shell Western E&P, Inc. 62. pp. + App.

Bryant P.J., C.M. Lafferty, S.K. Lafferty. 1984. Reoccupation of Laguna Guerrero Negro, Baja California,
Mexico, by Gray Whales. Pp. 375-387 in The gray whale eschrichtius robustus. (Jones, M.1., S.L. Swartz,
and S. Leatherwood, eds.). Academic Press, Orlando, FL. 600 pp.

Bryant, J.P., K. Joly, F.S. Chapin, D.L. DeAngelis, and K. Kielland. 2014. Can Antibrowsing Defense Regulate
the Spread of Woody Vegetation in Arctic Tundra? Ecography. 37(3): 204-211.

Buist, 1. 2003. Window-of-Opportunity for In Situ Burning. Spill Science & Technology Bulletin. 8(4)(8):341-6.

Burgess, W.C. and C.R. Greene, Jr. 1999. Physical Acoustic Measurements. In: Marine Mammal and
Acoustical Monitoring of Western Geophysical’s Open-Water Seismic Program in the Alaskan Beaufort
Sea, 1998, LGL and Greeneridge, eds. LGL Report TA 2230-3. King City, Ont., Canada: LGL Ecological
Reserarch Associates, Inc. 109 pp.

Burns, J.J. 1970. Remarks on the Distribution and Natural History of Pagophilic Pinnipeds in the Bering and
Chukchi Seas. Journal of Mammalogy. 51(3): 445-454.

Burns, J.J. and S.J. Harbo Jr. 1972. An Aerial Census of Ringed Seals, Northern Coast of Alaska. Arctic: 279-
290.

Busby, M., A. Pinchuk and J. Weems. 2014. Zooplankton and Ichthyoplankton Data and Collections. In Post-
Cruise Report for Field Work Conducted on the 2013 Surface- Midwater Trawl and Oceanographic Survey
of the Northeastern Bering Sea and Chukchi Sea; UAF-AFSC Joint Submission to CIAP, BOEM, and
AYKSSI, January 15, 2014, p.14-16.

Butler, J.N., B.F. Norris, and T.D. Sleeter. 1976. The Fate of Petroleum in the Open Ocean. In: Proceedings of
the Symposium: Sources, Effects, and Sinks of Hydrocarbons in the Aquatic Environment, Washington,
D.C., Aug. 9-11, 1976. Arlington, VA: American Institute of Biological Sciences, pp. 287-297.

Byard, R.W., A. Machado, L. Woolford, and W. Boardman. 2012a. Symmetry: The Key to Diagnosing
Propeller Strike Injuries in Sea Mammals. Forensic Science, Medicine, and Pathology. : 1-3.

Byard, R.W., C. Winskog, A. Machado, and W. Boardman. 2012b. The Assessment of Lethal Propeller Strike
Injuries in Sea Mammals. Journal of Forensic and Legal Medicine. 19(3): 158-161.

Cahoon, S.M., P.F. Sullivan, E. Post, and J.M. Welker. 2012. Large Herbivores Limit CO, Uptake and Suppress
Carbon Cycle Responses to Warming in West Greenland. Global Change Biology. 18(2): 469-479.

10 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Caikoski, J.R. 2010. Units 25A, 25B, 25D, 26B, and 26C Furbearer. In Furbearer Management Report of
Survey and Inventory Activities 1 July 2006-30 June 2009. Edited by P. Harper. Project 7.0 ed.pp. 329-347.
Juneau, Alaska: Alaska Department of Fish and Game.

Callaway, D., J. Earner, E. Edwardsen, C. Jack, S. Marcy, A. Olrun, M. Patkotak, D. Rexford, and A. Whiting.
1999. Effects of Climate Change on Subsistence Communities in Alaska.U.S. Global Change Research
Program, National Science Foundation, U.S. Dept. of the Interior, and International Arctic Science
Committee.

Callow, L. 2013. Beaufort Regional Enivironmental Assessment Oil and Gas Exploration And Development
Activity Forecast. Salmo Consulting Inc.

Cameron, M.F., B. Fadely, K.E.W. Shelden, M.A. Simpkins, and L. Hiruki-Raring. 2009. Marine Mammals of
the Alaska region, p. 267-281. In: Our Living Oceans. Report on the Status of U.S. Living Marine
Resources, 6th edition. NOAA Tech. Memo. NMFS-F/SPO-80. Seattle, WA: USDOC, NOAA, NMFS.

Cameron, M.F., J.L. Bengtson, P.L. Boveng, J.K. Jansen, B.P. Kelly, S.P. Dahle, E.A. Logerwell et al. 2010.
Status Review of the Bearded Seal (Erignathus Barbatus). Tech Memo. NMFS-AFSC-211:1-246 +Appx.
Seattle, WA: U.S. Dept. of Commerce, National Oceanic and Atmospheric Administration, National
Marine Fisheries Service, Alaska Fisheries Science Center.

Cameron, R.D., W.T. Smith, R.G. White, and B. Griffith. 2005. Central Arctic Caribou and Petroleum
Development: Distributional, Nutritional, and Reproductive Implications. Arctic. 58(1): 1-9.

Cameron, R.D., W.T. Smith, Robert G. White, and Brad Griffith. 2002. The Central Arctic Caribou Herd. Pages
38-45 in D. C. Douglas, P. E. Reynolds, and E. B. Rhode, eds. Arctic Refuge coastal plain terrestrial
wildlife research summaries. U. S. Geological Survey, Biological Resources Division, Biological Science
Report USGS/BRD/BSR-2002-0001. http://alaska.usgs.gov/BSR-2002/pdf/usgs-brd-bsr-2002-0001-
sec04.pdf

Carls, M.G., R.A. Heintz, G.D. Marty, and S.D. Rice. 2005.Cytochrome P4501A Induction in Oil-Exposed Pink
Salmon Oncorhynchus gorbuscha Embryos Predicts Reduced Survival Potential. Marine Ecology
Progress. Series 30(1):253-265.

Caron, D., and R. Gast. 2009. Heterotrophic Protists Associated with Sea Ice. In Sea Ice. D. N. Thomas, G. S.
Dieckmann, eds. Vol. 2nd Edition, 327-356. Oxford: John Wiley & Sons.

Carretta, J.V., E. Oleson, D.W. Weller, A.R. Lang, K.A. Forney, J. Baker, B. Hanson, K. Martien, M.M. Muto,
M.S. Lowry, J. Barlow, D. Lynch, L. Carswell, R. L. Brownell Jr., D. K. Mattila, and M.C. Hill. 2013.
U.S. Pacific Marine Mammal Stock Assessments: 2012. U.S. Department of Commerce, NOAA Technical
Memorandum, NMFS-SWFSC-504. 378 pp.

Carroll, G. 2010. Unit 26A Furbearer. In Furbearer Management Report of Survey and Inventory Activities 1
July 2006 - 30 June 2009. Edited by P. Harper. Project 7.0 ed.pp. 348-357. Juneau, Alaska: Alaska
Department of Fish and Game.

Carroll, G.M., L.S. Parrett, J.C. George, and D.A. Yokel. 2011. Calving Distribution of the Teshekpuk Caribou
Herd, 1994-2003. Rangifer. 25(4):27-35.

Caselle, J. E., Love, M. S., Fusaro, C., and Schroeder, D. 2002. Trash or Habitat? Fish Assemblages on
Offshore Oilfield Seafloor Debris in the Santa Barbara Channel, California. ICES Journal of Marine
Science. 59: S258-S265.

Casper, B.M., M.E. Smith, M.B. Halvorsen, H. Sun, T.J. Carlson, and A.N. Popper. 2013. Effects of Exposure
to Pile Driving Sounds on Fish Inner Ear Tissues. Comparative Biochemistry and Physiology. A, 166:352-
360

CAVM (Circumpolar Arctic Vegetation Mapping Team). 2003. Circumpolar Arctic Vegetation Map.
(1:7,500,000 scale), Conservation of Arctic Flora and Fauna (CAFF) Map No. 1. U.S. Fish and Wildlife
Service, Anchorage, Alaska. ISBN: 0-9767525-0-6, ISBN-13: 978-0-9767525-0-9.
http://www.geobotany.uaf.edu/cavm/

Literature Cited 11



Lease Sale 193 Draft Second SEIS BOEM

CDC (Centers for Disease Control). 2007. North Slope County, Alaska SNAPS Data. Accessed August,
2014 .http://www.bt.cdc.gov/snaps/data/02/02185.htm.

CDC. 2014. Physical Activity. Updated August, 2014. http://www.cdc.gov/physicalactivity/resources/.

CEQ (Council on Environmental Quality). 2010. Memorandum for Heads of Federal Departments and
Agencies, from Nancy H. Sutley, Chair, CEQ, dated February 18, 2010.
http://www.whitehouse.gov/sites/default/files/microsites/ceq/201002 18-nepa-consideration-effects-ghg-
draft-guidance.pdf

CEQ. 2014. CEQ’s Response to a Petition for Rulemaking and Issuance of Guidance to Require Inclusion of
Climate Change Analyses in NEPA Documents. Author Michael J. Boots, Acting Chair, White House
CEQ, dated August 7, 2014. http://www.crowell.com/files/CEQ-8-7-2014-Letter.pdf

Chan, H.M., K. Fediuk, S. Hamilton, L. Rostas, A. Caughey, H. Kuhnlein, G. Egeland, and E. Loring. 2006.
Food Security in Nunavut, Canada: Barriers and Recommendations. International Journal of Circumpolar
Health. 65(5): 46.

Chernyak, S.M. P.R. Clifford, and L.L. McConnell. 1996. Evidence of Currently-Used Pesticides in Air, Ice,
Fog, Seawater and Surface Microlayer in the Bering and Chukchi seas. Marine Pollution Bulletin. Vol.
32(5), 410-4109.

Cheung, W.W., V.W. Lam, J.L. Sarmiento, K. Kearney, R. Watson, and D. Pauly. 2009. Projecting Global
Marine Biodiversity Impacts Under Climate Change Scenarios. Fish and Fisheries. 10(3): 235-251.

Christensen, T.R. 1993. Methane Emission from Arctic Tundra. Biogeochemistry. 21(2) pp 117-139 June 1,
1993. doi 10.1007/BF00000874

Ciminello, C., R. Deavenport, T. Fetherston, K. Fulkerson, P. Hulton, D. Jarvis, B. Neales, J. Thibodeaux, J.
Benda-Joubert, and A. Farak. 2012. Determination of Acoustic Effects on Marine Mammals and Sea
Turtles for the Atlantic Fleet Training and Testing Environmental Impact Statement/Overseas
Environmental Impact Statement. NUWC-NPT Technical Report 12,071. Newport, Rhode Island: Naval
Undersea Warfare Center Division.

City of Barrow. 2014. About Barrow. http://cityofbarrow.org/content/view/5/5. Accessed August, 2014.

Clarke, J.T. and M.C. Ferguson. 2010. Large Whale Aerial Surveys in the Northeastern Chukchi Sea, 2008-
2009, with Review of 1982-1991 Data. Unpublished, presented to the IWC Scientific Committee, June
2010.

Clarke, J.T. and S. Moore. 2002. A Note on Observations of Gray Whales in the Southern Chukchi and
Northern Bering Seas, August-November, 1980-89. Journal of Cetacean Research and Management. 4(3):
283-288.

Clarke, J.T., A.A. Brower, C.L. Christman, and M.C. Ferguson. 2014. Distribution and Relative Abundance of
Marine Mammals in the Northeastern Chukchi and Western Beaufort Seas, 2013. OCS Study BOEM 2014-
018. 7600 Sand Point Way NE, F/AKC3, Seattle, WA 98115-6349: National Marine Mammal Laboratory,
Alaska Fisheries Science Center, NMFS, NOAA.

Clarke, J.T., C.L. Christman, A.A. Brower, and M.C. Ferguson. 2012. Distribution and Relative Abundance of
Marine Mammals in the Alaskan Chukchi and Beaufort Seas, 2011. National Marine Mammal Laboratory,
Alaska Fisheries Science Center, National Marine Fisheries Service, NOAA, 7600 Sand Point Way NE,
F/AKC3, Seattle, WA 98115-6349 Annual Report, OCS Study BOEM 2012-009.344 pp.

Clarke, J.T., C.L. Christman, A.A. Brower, and M.C. Ferguson. 2013. Distribution and Relative Abundance of
Marine Mammals in the Alaskan Chukchi and Beaufort Seas, 2012. Annual Report, OCS Study BOEM
2012-009. 7600 Sand Point Way NE, F/AKC3, Seattle, WA 98115-6349: National Marine Mammal
Laboratory, Alaska Fisheries Science Center, NMFS, NOAA.

12 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Clarke, J.T., M.C. Ferguson, C.L. Christman, S.L. Grassia, A.A. Brower, and L.J. Morse. 2011. Chukchi
Offshore Monitoring in Drilling Area (COMIDA) Distribution and Relative Abundance of Marine
Mammals: Aerial Surveys. National Marine Mammal Laboratory, Alaska Fisheries Science Center,
National Marine Fisheries Service, NOAA, 7600 Sand Point Way NE, F/AKC3, Seattle, WA 98115-6349
Final Report, OCS Study BOEMRE 2011-06:286 pp.

Clarke, J.T., S.E. Moore and D.K. Ljungblad. 1989. Observations on Gray Whale (Eschrichtius robustus)
Utilization Patterns in the Northeastern Chukchi Sea, July-October 1982-1987. Can. J. Zool. 7(11):2646-
2654

Clarke, J.T., S.E. Moore, and M.M. Johnson. 1993. Observations on Beluga Fall Migration in the Alaskan
Beaufort Sea, 198287, and Northeastern Chukchi Sea, 198291. Report of the International Whaling
Commission 43. Cambridge, UK: IWC, pp. 387-396.

Clement, J.P., J.L. Bengtson, and B.P. Kelly. 2013. Managing for the future in a rapidly changing Arctic. A
report to the President. Interagency Working Group on Coordination of Domestic Energy Development and
Permitting in Alaska (D. J. Hayes, Chair), Washington, D.C., 59 pp.

Coastal Frontiers Inc., 2012. Bathymetric Survey at Site of Grounded Ice Features in the Chukchi Sea. Progress
Report No 1. May 18-July 12, 2012. Submitted to USDOI, BSEE for Project Number 711, Perform a
Bathymetric Survey of Grounded Ice Feature in Chukchi Sea. 5 pp.

Cohen, M.J. 1993. The Economic Impacts of the Exxon Valdez Oil Spill on Southcentral Alaska's Commercial
Fishing Industry. In: Exxon Valdez Oil Spill Symposium Abstract Book, B. Spies, L.J. Evans, B. Wright,
M. Leonard, and C. Holba, eds. and comps. Anchorage, Ak., Feb. 2-5, 1992. Anchorage, AK. Exxon
Valdez Oil Spill Trustee Council; University of Alaska Sea Grant College Program; and American
Fisheries Society, Alaska Chapter, pp. 227-230.

Coker, A., P. Smith, L Bethea, M King, and R McKeown. 2000. Physical Health Consequences of Physical and
Psychological Intimate Partner Violence. Archives of Family Medicine. 9.

COMIDA. 2009. Chukchi Offshore Monitoring in Drilling Area (COMIDA) Aerial Survey 2009. Annual
report. 27 pp.

COMIDA. 2010. BWASP-COMIDA Observation Summaries, 1 July — 15 October 2010 Observation Maps
.Unpublished maps: COMIDA provided to BOEMRE, October 20, 2010. 6pp.

COMIDA. 2011. Chukchi Offshore Monitoring in Drilling Area (COMIDA) Distribution and Relative
Abundance of Marine Mammals: Aerial Surveys. Final Report. Prepared for Bureau of Ocean Energy
Management, Regulation, and Enforcement. February, 2011. BOEMRE 2011-06.

Comiso, J.C. 2012. Large Decadal Decline of the Arctic Multiyear Ice Cover. Journal of Climate. 25 .4.

Commonwealth of Australia. 2009. National Biofouling Management Guidance for the Petroleum Production
and Exploratory Industry. 49 pp.

Confalonieri, U., B. Menne, R. Akhtar, K.L. Ebi, M. Hauengue, R.S. Kovats, et al. 2007. Human Health:
Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge, UK: Cambridge
University Press.

Conlan, K.E., and R.G. Kvitek. 2005. Recolonization of Soft-Sediment Ice Scours on an Exposed Arctic Coast.
Marine Ecology Progress Series. 286: 21-42.

Cooke, W.W. 1906. Distribution and Migration of North American Ducks, Geese, and Swans. Biological
Survey Bulletin No. 26. Washington, DC: USDA.

Cooling Water Intake Structure Requirements Permit Numbers: Chukchi Sea Exploration General Permit,
AKG-28-8100 Attachment 3.

Cooper, L. 2013. Cruise Report: USCGC Healy 13-01, July 29-August 15, 2013 Chukchi Sea. Anchorage, AK:
Prepared by University of Maryland Center for Environmental Science for USDOI, BOEM, Alaska OCS
Region.89 pp. http://www.comidacab.org/hannashoal/documents/HLY 13-01 cruise_report.pdf.

Literature Cited 13



Lease Sale 193 Draft Second SEIS BOEM

Cornell University Law School (Cornell). 2007. Massachusetts et al. v. EPA (415 F. 3d 50). No. 05-1120
Argued November 29, 2006 — Decided April 2, 2007. Available on the Internet at
http://www.law.cornell.edu/supct/html/05-1120.ZS .html

Cornell University Law School (Cornell). 2014. Utility Air Regulatory Group v. EPA (684 F. 3d 102. No. 12-
1146 Argued February 24, 2012 — Decided June 23, 2014. Available on the Internet at
http://www.law.cornell.edu/supremecourt/text/12-1146

Cortes-Burns, H.L., M. Carlson, R. Lipkin, L. Flagstad, and D. Yokel. 2009. Rare Vascular Plant Species of the
North Slope. Alaska Natural Heritage Program, University of Alaska, Anchorage, AK, for the Bureau of
Land Management Arctic Field Office.

Cosens, S.E. and L.P. Dueck. 1993. Icebreaker Noise in Lancaster Sound, N.W.T., Canada: Implications for
Marine Mammal Behavior. Marine Mammal Science. (3):285-300.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deeperwater
Habitats of the United States. Performed for U.S. Department of Interior, Fish and Wildlife Service, Office
of Biological Services, Washington, D.C. FWS/OBS-79/31. 131 pp.

Craig, P. and L. Haldorson. 1986. Pacific Salmon in the North American Arctic. Arctic. 39(1), 2-7.

Craig, P.C. 1987. Anadromous Fishes in the Arctic Environment - A Precarious or Relatively Stable Existence?
Biological Papers of the University of Alaska. Juneau, AK: University of Alaska.

Craig, P.C. 1989. An Introduction to Amphidromous Fishes in the Alaskan Arctic, D.W. Norton, ed. Biological
Papers 24. Fairbanks, AK: University of Alaska, Fairbanks, Institute of Arctic Biology, pp. 27-54.

Craig, P.C., W.B. Griffiths, L. Haldorson, and H. McElderry. 1982. Ecological Studies of Arctic Cod
(Boreogadus saida) in Beaufort Sea Coastal Waters, Alaska. Canadian Journal of Fisheries and Aquatic
Science. 39: 395-406.

Craig. P.C. 1984. Fish Use of Coastal Waters of the Alaskan Beaufort Sea: A Review. Transactions of the
American Fisheries Society. 113, 265-282.

Cronin, M.A., W.B. Ballard, J. Truett, and R. Pollard. 1994. Mitigation of the Effects of Oil Field Development
and Transportation Corridors on Caribou: Final Report to the Alaska Caribou Steering Committee.
Anchorage, AK: LGL Research Associates.

Cross, W.E. 1982. Under-Ice Biota at the Pond Inlet Ice Edge and in Adjacent Fast Ice Areas During Spring.
Arctic. 35(1): 13-27.

Crowe K.M., J.C. Newton, B. Kaltenboeck, C. Johnson. 2014. Oxidative Stress Responses of Gulf Killifish
Exposed to Hydrocarbons from the Deepwater Horizon Oil Spill: Potential Implications for Aquatic Food
Resources. Environmental Toxicology and Chemistry. 33(2):370-374.

Culbertson, J.B., I. Valiela, M. Pickart, E.E. Peacock, and C.M. Reddy. 2008. Long-Term Consequences of
Residual Petroleum on Salt Marsh Grass. Journal of Applied Ecology. 45(4):1284—1292.

Curtis, T., S. Kvernmo, and P. Bjerregaard. 2005. Changing Living Conditions, Lifestyle and Health.
International Journal of Circumpolar Health. 64(5): 442.

Dahlheim, M.E. and Matkin, C.O 1994. Assessment of Injuries to Prince William Sound Killer Whales. In:
Exxon Valdez Oil Spill Symposium Abstract Book, B. Spies, L. G. Evans M. Leonard B. Wright and C.
Holba, eds. and comps. Anchorage, Ak, Anchorage, AK: Exxon Valdez Oil Spill Trustee Council;
University of Alaska Sea Grant College Program; and American Fisheries Society, Alaska Chapter, pp.
308-310.

Dahlheim, M.E. and T.R. Loughlin. 1990. Effects of the Exxon Valdez on the Distribution and Abundance of
Humpback Whales in Prince William Sound, Southeast Alaska, and the Kodiak archipelago. In: Exxon
Valdez Oil Spill Natural Resource Damage Assessment. Unpublished report. NRDA Marine Mammals
Study No. 1. Seattle, WA:USDOC, NOAA.

Dalen, J. and G.M. Knutsen. 1987. Scaring Effects in Fish and Harmful Effects on Eggs, Larvae and Fry by
Offshore Seismic Explorations. Progress in Underwater Acoustics. pp. 93-102.

14 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Damm, E., U. Schauer, B. Rudels, and C. Haas. 2007. Excess of Bottom-Released Methane in an Arctic Shelf
Sea Polynya in Winter. Continental Shelf Research. 27:1692-1701.

Danielson, S.L., T.J. Weingartner, K.S. Hedstrom, K. Aagaard, R. Woodgate, E. Curchitser, and P.J. Stabeno.
2014. Coupled Wind-Forced Controls of the Bering—Chukchi Shelf Circulation and the Bering Strait
Throughflow: Ekman Transport, Continental Shelf Waves, and Variations of the Pacific—Arctic Sea
Surface Height Gradient. Progress in Oceanography. 125:40-61.
http://www.sciencedirect.com/science/article/pii/S0079661114000548

Darnis, G., D. Robert, C. Pomerleau, H. Link, P. Archambault, R. J. Nelson, M. Geoffroy, J. E. Tremblay, C.
Lovejoy, and S. H. Ferguson. 2012. Current State and Trends in Canadian Arctic Marine Ecosystems: II.
Heterotrophic Food Web, Pelagic-Benthic Coupling, and Biodiversity. Climatic Change. June, 2012: 1-27.

Dau, C.P. and K.S. Bollinger. 2009. Aerial Population Survey of Common Eiders and Other Waterbirds in Near
Shore Waters and Along Barrier Islands of the Arctic Coastal Plain of Alaska, 1-5 July 2009. Department
of the Interior, Fish and Wildlife Service, Anchorage, AK. 20 pp.

Dau, C.P. and W.W. Larned. 2005. Aerial Population Survey Of Common Eiders And Other Waterbirds In
Nearshore Waters And Along Barrier Islands Of The Arctic Coastal Plain Of Alaska. 24-27 June 2005.
Anchorage, AK: USDOI, FWS, Migratory Bird Management.

Dau, J. 2011. Units 21D, 22A, 22B, 22C, 22D, 22E, 23, 24, and 26A Caribou Management Report. In Caribou
Management Report of Survey and Inventory Activities 1 July 2008-30 June 2010. Edited by P. Harper. pp.
187-250. Juneau, AK: Alaska Department of Fish and Game.

Davis, A., L.J. Schafer and Z.G. Bell. 1960. The Effects on Human Volunteers Of Exposure To Air Containing
Gasoline Vapors. Archives of Human Health. 1:554-584.

Davis, B., D.S. Etkin, M. Landry, and K. Watts. 2004. Determination of Qil Persistence: A Historical
Perspective. Proceedings of the Fifth Biennial Freshwater Spills Symposium.

Davis, R.A. and C.I. Malme. 1997. Potential Effects on Ringed Seals of Ice-Breaking Ore Carriers Associated
With The Voisey's Bay Nickel Project. L.G.L. Ltd., Environmental Research Associates; Voisey’s Bay
Nickel Company Ltd., King City, Ontario, Canada LGL Report No. TA2147-1:1-34 + graphs.

Day, R.H., A.E. Gall, and A.K. Prichard. 2011. The Status and Distribution of Kittlitz’s Murrelet
(Brachyramphus brevirostris) in Northern Alaska. Final Report. Prepared for the U.S. Fish and Wildlife
Service, Fish and Wildlife Field Office, Fairbanks, AK by ABR, Inc, Environmental Research and
Services, Fairbanks, Alaska. 39 pp.

Day, R.H., K.J. Kuletz, and D.A. Nigro. 1999. Kittlitz’s Murrlet Brachyramphus brevirostris. In: The Birds of
North America. No. 435. Ithaca, NY: American Ornithologists’ Union, 28 pp.

Day, R.H., T.J. Weingartner, R.R. Hopcroft, L.A.M. Aerts, A.L. Blanchard, A.E. Gall, B.J. Gallaway, D.E.
Hannay, B.A. Holladay, J.T. Mathis, et al. 2013. The Offshore Northeastern Chukchi Sea, Alaska: A
Complex High-Latitude Ecosystem. Continental Shelf Research. 67(0): 147-165.

DCRA (State of Alaska Division of Community and Regional Affairs). 2014. Community Information.
http://commerce.alaska.gov/cra/DCRAEXxternal/community. Accessed August, 2014.

De Gouw, J.A., A.M. Middlebrook, C. Warneke, R. Ahmadov, and E.L. Atlas et al. 2011. Organic Aerosol
Formation Downwind from the Deepwater Horizon Oil Spill. Science. Vol. 331, pp. 1295 — 1299. doi:
10.1126/science.1200320

de Soysa, T.Y., A. Ulrich, T. Friedrich, D. Pite, S. Compton, D. Ok, R. Bernardos, G. Downes, S. Hsieh, R.
Stein et al. 2012. Macondo Crude Oil From The Deepwater Horizon Oil Spill Disrupts Specific
Developmental Processes During Zebrafish Embryogenesis. BMC Biology. 10(1):40.

DeCou, C.R., M.C. Skewes, and E.D.S. Lopez. 2013. Traditional Living and Cultural Ways as Protective
Factors Against Suicide: Perceptions of Alaska Native University Students. International Journal of
Circumpolar Health. 72.

Literature Cited 15



Lease Sale 193 Draft Second SEIS BOEM

Dehn, L.A., G.G. Sheffield, E.H. Follmann, L.K. Duffy, D.L. Thomas and T.M. O’Hara. 2007. Feeding
Ecology Of Phocid Seals And Some Walrus In The Alaskan And Canadian Arctic As Determined By
Stomach Contents And Stable Isotope Analysis. Polar Biology. 30:167-181.

Deibel, D., and K. L. Daly. 2007. Chapter 9 - Zooplankton Processes in Arctic and Antarctic Polynyas. In
Polynyas: Windows to the World. W.O. Smith, D G. Barber, eds. 74th ed., 271-322. Amsterdam: Elsevier.

Dekin, A.A., Jr., M.S. Cassell, J.J. Ebert, E. Camilli, J.M. Kerley, M.R. Yarborough, P.A. Stahl, and B.L.
Turcy. 1993. Exxon Valdez Oil Spill Archaeological Damage Assessment, Management Summary, Final
Report. Juneau, AK: U.S. Dept. of Agriculture, Forest Service.

Delarue, J., H. Yurk, and B. Martin. 2010. Killer Whale Acoustic Detections in the Chukchi Sea: Delarue, L.M.,
M. Laurinolli, and B. Martin. 2009. Passive Acoustic Survey of Bowhead Whales in the Chukchi Sea. J.
Acoust. Am. 125(4):2549-2549.

Delarue, J., J. Macdonnell, B. Martin, X. Mouy, D. Hannay, and J. Vallarta. 2013. Northeastern Chukchi Sea
Joint Acoustic Monitoring Program 2010-2011. JASCO Applied Sciences, Dartmouth, Nova Scotia JASCO
Applied Sciences Document 00301, Version 1.0. Technical Report for ConocoPhillips Company, Shell
Exploration & Production Company, and Statoil USA E&P, Inc.:91 pp + Appx.

Delarue, J., J. MacDonnell, B. Martin, X. Mouy, D. Hannay, N.E. Chorney, and J. Vallarta. 2012. Northeastern
Chukchi Sea Joint Acoustic Monitoring Program 2010-2011. JASCO Applied Sciences Document 00301,
Version 1.0. Technical report for ConocoPhillips Company, Shell Exploration and Production Company,
and Statoil USA E&P, Inc. by JASCO Applied Sciences.

Delarue, J., M. Laurinolli, and B. Martin. 2009b. Acoustic Detections of Fin Whales in the Chukchi Sea. Arctic
Acoustics Workshop, 18th Biennial Conference on the Biology of Marine Mammals, Quebec, QC. Oct
2009.

Delarue, L.M., M. Laurinolli, and B. Martin. 2009a. Passive Acoustic Survey of Bowhead Whales in the
Chukchi Sea. J. Acoust. Am. 125(4):2549-2549.

Deming, J. W. 2002. Psychrophiles and Polar Regions. Current Opinion in Microbiology. 5(3)(Jun):301-9.

Deser, C., J.E. Walsh, and M.S. Timlin (2000). Arctic Sea Ice Variability in the Context of Recent Atmospheric
Circulation Trends. J. Climate 13 (3): 617-633. doi:10.1175/1520-
0442(2000)013<0617:ASIVIT>2.0.CO;2 Available at http://journals.ametsoc.org/doi/abs/10.1175/1520-
0442%282000%29013%3C0617%3AASIVIT%3E2.0.CO%3B2

DFO. 2010. Advice Relevant to the Identification Of Critical Habitat For the St. Lawrence Beluga
(Delphinapterus leucas). DFO Can. Sci. Advis. Sec., Sci. Advis. Rep. 2009/070.

Dickson R.R., T.J. Osborn, JJW. Hurrell, J. Meincke, J. Blindheim, B. Adlandsvik, T. Vinie, G. Alekseev, and
W. Maslowski. 2000. The Arctic Ocean Response to the North Atalntic Oscillation. 13:2671-2696.
Available from: http://journals.ametsoc.org/

Dickson, D.L., G. Balogh, and S. Hanlan. 2001. Tracking the Movement of King Eiders from Nesting Grounds
on Banks Island, Northwest Territories to their Molting and Wintering Areas Using Satellite Telemetry.
2000/2001 Progress Report. Edmonton, Alb., Canada: Canadian Wildlife Service, 39 pp.

Dickson, D.L., R.S. Suydam, and G. Balogh. 2000. Tracking the Movement of King Eiders from Nesting
Grounds at Prudhoe Bay, Alaska to their Molting and Wintering Areas Using Satellite Telemetry.
1999/2000 Progress Report. Edmonton, Alb., Canada: Canadian Wildlife Service, 37 pp.

DieselNet. 2013. Nonroad Diesel Engines - Tier 4 Emission Standards. Independent online information service
published and developed by Ecopoint, Province of Ontario, Canada. Available at
http://dieselnet.com/standards/us/nonroad.php#tierd

Discovery News. July 22, 2010. How Do Oil Skimmers Work? Available on the Discover News website at
http://news.discovery.com/tech/how-do-oil-skimmers-work.html

Divoky, G.J. 1983. The Pelagic and Nearshore Birds of the Alaskan Beaufort Sea. OCSEAP Final Reports of
Principal Investigators, Vol. 23 (Oct. 1984). Anchorage, AK: USDOC, NOAA, and USDOI, MMS, pp.
397-513.

16 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Divoky, G.J. 1987. The Distribution and Abundance of Birds in the Eastern Chukchi Sea in Late Summer and
Early Fall. Unpublished final report. Anchorage, AK: USDOC, NOAA, and USDOI, MMS, 96 pp.

DNV, 2010a. Energy Report: Beaufort Sea Drilling Risk Study, Report EP004855, prepared by Imperial Oil
Resources Ventures Ltd., for Det Norske Veritas USA, Inc., Katy, Texas.

DNV, 2010b. Environmental Risk Assessment of Exploration Drilling in Nordland VI, Report No. 2010-0613,
Oljeindustriens Landsforening (OLF).

DNV, 2011. Probability for a Long Duration Oil Blowout on the Norwegian and UK Continental Shelf.
Memorandum from Odd Willy Brude (Ole Aspholm) to Egil Dragsund (Oljeindustriens Landsforening
(OLF), MEMO NO.: 13QEL2Z-1/ BRUDE, October.

Douglas, P. 2012. January Thaw Begins (online article). Posted to Star Tribune January 2, 1012. Available on
the Star Tribune Website at http://www.startribune.com/blogs/136549568.html

Doupé, J.P. 2005. Grizzlies Set to Invade the Arctic? EurekAlert. 3 pp.

Doupé, J.P., J.H. England, M. Furze, and D. Paetkau. 2007. Most Northerly Observation of a Grizzly Bear
(Ursus arctos) in Canada: photographic and DNA evidence from Meliville Island, Northwest Territories.
Arctic. 60(3): 271-276.

Downs, M.A. and Callaway, D.G. 2008. Quantitative Description of Potential Impacts on Bowhead Whale
Hunting Activities in the Beaufort Sea. MMS OCS Study#2007-062. Anchorage, AK: U.S. Department of
the Interior, Minerals Management Service (MMS).

Druckenmiller, M.L., H. Eicken, J. George, and L. Brower. 2013. Trails to the Whale: Reflections of Change
and Choice on an Ifiupiat Icescape at Barrow, Alaska. Polar Geography. 36(1-2): 5-29.

Dubansky B, A. Whitehead, J.T. Miller, C.D. Rice, F. Galvez. 2013. Multitissue Molecular, Genomic, and
Developmental Effects of the Deepwater Horizon Oil Spill on Resident Gulf Killifish (Fundulus grandis).
Environmental Science & Technology. 47(10):5074-82.

Duesterloh, S., J.W. Short, and M.G. Barron. 2002. Photoenhanced Toxicity of Weathered Alaska North Slope
Crude Oil to the Calanoid Copepods Calanus marshallae and Metridia okhotensis. Environmental Science
and Technology. 3618:3953-3959

Dunton, K. 2013. BOEM Mid-Term report, FY 13. Anchorage, AK: Prepared by University of Texas, Austin
for USDOI, BOEM Alaska OCS Region. 44 pp.

Dunton, K.H., J.L. Goodall, S.V. Schonberg, J.M. Grebmeier, and D.R. Maidment. 2005. Multi-Decadal
Synthesis of Benthic-Pelagic Coupling in the Western Arctic: Role of Cross-Shelf Advective Processes.
Deep Sea Research Part II: Topical Studies in Oceanography. 52(24-26):3462-3477.

Dunton, K.H., J.M. Grebmeier, and J.H. Trefry. 2014. The Benthic Ecosystem of the Northeastern Chukchi Sea:
An Overview of Its Unique Biogeochemical and Biological Characteristics. Deep Sea Research Part II:
Topical Studies in Oceanography. 102(0): 1- 8.

Dunton, K.H., J.M. Grebmeier, J.H. Trefry, and L.W. Cooper. 2012. The COMIDA- CAB Project: An
Overview of the Biological and Chemical Characteristics of the Northern Chukchi Sea Benthos. In Chukchi
Sea Offshore Monitoring in the Drilling Area (COMIDA): Chemical and Benthos (CAB) Final Report.
Prepared for Bureau of Ocean Energy Management, Alaska OCS Region. OCS Study BOEM 2012—-012.
311 p.

Dunton, K.H.. and S. Schonburg. 2000. The Benthic Faunal Assemblage Of The Boulder Patch Kelp
Community. In The Natural History Of An Arctic Oil Field. J. C. Truett, S. R. Johnson, eds. pp. 371-397.
San Diego: Academic Press.

Dupont, S., J. Havenhand, W. Thorndyke, L. Peck, and M. Thorndyke. 2008. Near-Future Level of CO,-
Driven Ocean Acidification Radically Affects Larval Survival and Development in the Brittlestar
Ophiothrix fragilis. Marine Ecology Progress Series. 373(2008):285-294.

Literature Cited 17



Lease Sale 193 Draft Second SEIS BOEM

Durner, G. M., J. P. Whiteman, H. J. Harlow, S. C. Amstrup, E. V. Regehr, and M. Ben-David. 2011.
Consequences of Long-Distance Swimming and Travel Over Deep-Water Ice For A Female Polar Bear
During A Year Of Extreme Sea Ice Retreat. Polar Biology. 34:975-984. doi:10.1007/s00300-010-0953-2

Durner, G.M., D.C. Douglas, R.M. Nielson, S.C. Amstrup, T.L. McDonald, I. Stirling, M. Mauritzen, E.-W.
Born, @. Wiig, E.T. DeWeaver, M.C. Serreze, S.E. Belikov, M.M. Holland, J. Maslanik, J. Aars, D.A.
Bailey, and A.E. Derocher. 2009. Predicting 2 st-century polar bear habitat distribution from global
climate models. Ecological Monographs. 79(1):25-58. do0i:10.1890/07-2089.1

Dwyer, S., L. Kozmian-Ledward, and K. Stockin. 2014. Short-Term Survival of Severe Propeller Strike Injuries
and Observations on Wound Progression in a Bottlenose Dolphin. New Zealand Journal of Marine and
Freshwater Research. Vol. 48, Iss.2. http://dx.doi.org/10.1080/00288330.2013.866578

Earnst, S.L., R.A. Stehn, R.M. Platte, W.W. Larned, and E.J. Mallek. 2005. Population Size and Trend of
Yellow-Billed Loons in Northern Alaska. The Condor. 107:289-304.

EDAW/AECOM. 2007. Quantative Description of Potential Impacts of OCS Activities on Bowhead Whale
Hunting Activities in the Beaufort Sea. OCS Study MMS 2007-062. Alaska OCS Region: USDOI, BOEM.

Eicken, H., M. Kaufman, I. Krupnik, P. Pulsifer, L. Apangalook, P. Apangalook, W. Weyapuk, and J. Leavitt.
2014. A Framework and Database for Community Sea Ice Observations in a Changing Arctic: An Alaskan
Prototype for Multiple Users. Polar Geography. 37(1): 5-27.

Einarsson, N. J.N. Nymand Larsen, A. Nilsson, and O.R. Young, OR. 2004. AHDR (Arctic Human
Development Report). Stefansson Arctic Institute, under the auspices of the Icelandic Chairmanship of the
Arctic Council 2002-2004.

Eisner, L., N. Hillgruber, E. Martinson, J. Maselko. 2012. Pelagic Fish and Zooplankton Species Assemblages
in Relation to Water Mass Characteristics in the Northern Bering And Southeast Chukchi Seas. Polar
Biology. Published online, September 15, 2012.

Engas, A., S. Lokkeborg, E. Ona, and A.V. Soldal. 1996. Effects of Seismic Shooting on Local Abundance and
Catch Rates of Cod (Gadus morhua) and Haddock (Melanogrammus aeglefinus). Can. J. Fish. Aquat. Sci.
53:2238-2249.

Engelhardt, F. R. 1983. Petroleum Effects on Marine Mammals. Aquatic Toxicology. 4:199-217.

Engelhardt, F.R. 1982. Hydrocarbon Metabolism And Cortisol Balance In Oil-Exposed Ringed Seals, Phoca
hispida. Comp. Biochem. Physiol. 72C: 133-136.

Engelhardt, F.R. 1985. Environmental Issues in the Arctic. POAC 85: The 8th International Conference on Port
and Ocean Engineering under Arctic Conditions. Danish Hydraulic Institute, Horsholm, Denmark. pp. 60-
69.

Engelhardt, F.R., J.R. Geraci, and T.G. Smith. 1977. Uptake and Clearance Of Petroleum Hydrocarbons in the
Ringed Seal, Phoca hispida. Journal of the Fisheries Research Board of Canada. 34:1143-1147.

Environment Yukon. 2009. Wildlife Key Areas: Wildlife Key Areas Maps and Wildlife Key Areas GIS Data.
Wildlife Key Area Inventory Programs, Environment Yukon, Government of Yukon, Whitehorse, Yukon.
http://www.env.gov.yk.ca/animals-habitat/wildlife key areas.php

Environmental and Energy Study Institute (EESI). 2011. Fact Sheet: Timeline of EPA Action on Greenhouse
Gases. Available on the Internet at http://www.eesi.org/papers/view/fact-sheet-timeline-of-epa-action-on-
greenhouse-gases?/epa_ghg timeline 070711

EPA (U.S. Environmental Protection Agency) . 2011a. Graywater Discharges from Vessels. EPA-800-R-11-
001. Washington, D.C. United States Environmental Protection Agency, Office of Wastewater
Management.

EPA (U.S. Environmental Protection Agency). 1996. Observational Based Methods for Determining VOC/NOy
Effectiveness. EPA-454/R-96-006: Chapter 4. Available at
http://www.epa.gov/ttnamtil/files/ambient/pams/chap4.pdf

18 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

EPA (U.S. Environmental Protection Agency). 2014f. AirData — Table of Annual Summary Data. Available at
http://agsdrl.epa.gov/agsweb/aqstmp/airdata/download_files.html#Annual

EPA and USCG (U.S. Environmental Protection Agency and U.S. Coast Guard. 2011. Memorandum of
Understanding (MOU) Between the USCG and the EPA Regarding Enforcement of Annex VI as
Implements by the Act to Prevent Pollution from Ships. June 27, 2011. Available at
http://www?2.epa.gov/sites/production/files/documents/annexvi-mou062711.pdf

EPA. 1999. U.S. Methane Emissions 1990-2020: Inventories, Projections, and Opportunities for Reductions:
Chapter 3 Natural Gas Systems. EPA 430-R-99-013. Available at: http://www.epa.gov/outreach/reports/03-
naturalgas.pdf

EPA. 2008. Effects of Climate Change for Aquatic Invasive Species and Implications for Management and
Research. EPA/600/R-08/014. Washington, DC: USEPA.
http://nepis.epa.gov/EPA/html/Pubs/pubalpha_E.html.

EPA. 2009. EPA Finalizes More Stringent Standards for Control of Emissions from New Marine Compression-
Ignition Engines at or Above 30 Liters per Cylinder” (EPA-420-F-09-068). December 2009. Available
from the EPA Office of Transportation and Air Quality at
http://epa.gov/otag/regs/nonroad/marine/ci/420f09068.pdf

EPA. 2010a. Guidance Concerning the Implementation of the 1-hour NO, NAAQS for the Prevention of
Significant Deterioration Program. Memorandum from Stephen D. Page, Director, EA Office of Air
Quality Planning and Standards, to the EPA Regional Air Division Directors, dated June 29, 2010.
Available on the Internet at:
http://yosemite.epa.gov/oa/EAB_Web_Docket.nsf/Filings%20By%20Appeal%20Number/A12C3AF18258
5C8D852579530068A201/$File/Ex.%205...45.pdf

EPA. 2010b. Frequently Asked Questions on New Requirements Transitioning to Ultra Low Sulfur Diesel
(ULSD) Fuel in Rural Alaska. April 2010. Available on the EPA Website at
http://www.epa.gov/region10/pdf/tribal/ulsdfags_rural alaska 042610.pdf

EPA. 2010c. Memorandum from Stephen D. Page, Director, EPA Office of Air Quality Planning and Standards
to Regional Air Division Directors, dated June 29, 2010.

EPA. 2011b. Supplemental Statement of Basis for Proposed Outer Continental Shelf Prevention of Significant
Deterioration Permits Noble Discoverer Drillship — Shell Offshore Inc. Beaufort and Chukchi Sea
Exploration Drilling Program. Permit No R100CS/PSD-AK-2010-01 and Permit No. R1I00CS/PSD-AK-
09-01, respectively. Table 4, “Background Values for Use with Modeled Impacts at Offshore Locations
Near Shell Lease Blocks for the 2011 Revised Draft Permits.”
http://www.epa.gov/region10/pdf/permits/shell/discoverer_supplemental statement of basis_chukchi_and
_beaufort_air permits 070111.pdf

EPA. 2011c. Climate Change State of Knowledge. Available at:
http://www.epa.gov/climatechange/science/stateofknowledge.html

EPA.2011d. Greenhouse Gas Emissions. Available at:
http://www.epa.gov/climatechange/ghgemissions/index.html Last updated March 18, 2014.

EPA. 2012a. Biological Evaluation In Support of the Chukchi Sea Oil and Gas Exploration NPDES General
Permit. http://yosemite.epa.gov/r10/water.nsf/npdes+permits/arctic-gp

EPA. 2012b. EPA Permit No.: AKG-28-8100: Authorization to Discharge Under the National Pollutant
Discharge Elimination System (NPDES) for Oil and Gas Exploration Facilities on the Outer Continental
Shelf in the Chukchi Sea.
http://www.epa.gov/region10/pdf/permits/npdes/ak/arcticgp/chukchi/Chukchi_General Permit AKG28810
0.pdf

EPA. 2012c. Chukchi Sea Environmental Monitoring Program Requirements Summary.
http://yosemite.epa.gov/r10/water.nsf/npdes+permits/arctic-gp

EPA. 2012d. Results from Chukchi Sea Permit Dilution Modeling Scenarios.
http://yosemite.epa.gov/r10/water.nsf/npdes+permits/arctic-gp

Literature Cited 19



Lease Sale 193 Draft Second SEIS BOEM

EPA. 2012e. NPDES General Permit for Oil and Gas Exploration Facilities on the Outer Continental Shelf in
the Chukchi Sea, Alaska. http://yosemite.epa.gov/r10/water.nsf/npdes+permits/arctic-gp

EPA. 2012f. Cooling Water Intake Structure Requirements Permit Numbers: Chukchi Sea Exploration General
Permit, AKG-28-8100 Attachment 3. http://yosemite.epa.gov/r10/water.nsf/npdes+permits/arctic-gp

EPA. 2012g. Greenhouse Gas Reporting Program: Subpart W for Petroleum and Natural Gas Systems — 2012
Update. Presented September 6, 2012 by the EPA’s Climate Change Division. Available on the Internet at
http://www.epa.gov/ghgreporting/documents/pdf/2012/training/Subpart-W-update.pdf

EPA. 2013a. Vessel General Permit for Discharges Incidental to the Normal Operation of Vessels (VGP)
Authorization to Discharge under the National Pollutant Discharge Elimination System. Available at
http://water.epa.gov/polwaste/npdes/basics/upload/vgp permit2013.pdf

EPA. 2013b. Glossary of Climate Change Terms. Available at http://epa.gov/climatechange/glossary.html#C

EPA. 2014a. Overview of Greenhouse Gases. Available at
http://www.epa.gov/climatechange/ghgemissions/gases.html

EPA. 2014b. National Greenhouse Gas Emissions Data. Available at
http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html

EPA. 2014c. Clean Air Act Permitting for Greenhouse Gases. Available at
http://www.epa.gov/nsr/ghgpermitting.html

EPA. 2014d. Climate change Indicators in the United States: Atmospheric Concentrations of Greenhouse Gases.
Available at http://www.epa.gov/climatechange/science/indicators/ghg/ghg-concentrations.html

EPA. 2014e. Overview of Greenhouse Gases. Available at
http://www.epa.gov/climatechange/ghgemissions/gases.html

EPA. 2014g. Toxics Release Inventory. 2014g. Toxic Release Inventory (TRI) Program. Accessed October,
2014. http://www?2.epa.gov/toxics-release-inventory-tri-program.

Eranti, E. and T. Karna. 1992. Construction of Platforms for the Russian Northern Continental Shelf. San
Francisco, CA. International Society of Offshore and Polar Engineers.

Erbe, C. and D. M. Farmer. 2000b. A Software Model To Estimate Zones Of Impact On Marine Mammals
Around Anthropogenic Noise. The Journal of the Acoustical Society of America. 108:1327.

Erbe, C. and D.M. Farmer. 2000a. Zones of Impact Around Icebreakers Affecting Beluga Whales in the
Beaufort Sea. The Journal of the Acoustical Society of America. 108(3): 1332-1340.

Evans, D., W. Walton, H. Baum, G. Mulholland, & Lawson, J. 1991. Smoke Emission from Burning Crude Oil.
Artic and Marine Oilspill Program Technical Seminar. June 12-14, 1991, Vancouver, B.C. pp. 421-449.

Evans, P., Q. Carson, P. Fisher, W. Jordan, R. Limer, and I. Rees. 1994. A Study Of The Reactions Of Harbour
Porpoises To Various Boats In The Coastal Waters Of Southeast Shetland. European Research on
Cetaceans. 8:60-64.

EVOSTC (Exxon Valdez Oil Spill Trustee Council). 2014. Oil Spill Facts. Anchorage, Alaska. Accessed
September, 2014. http://www.evostc.state.ak.us/.

ExxonMobil. 2014. Refining and Supply. ANS11U (Alaska North Slope Oil Composition). Available at
http://www.exxonmobil.com/crudeoil/download/ans1 lu.pdf

ExxonMobil. 2013. Arctic Leadership. 34 pp.
http://corporate.exxonmobil.com/~/media/Brochures/2013/news_pub_poc_arctic.pdf

Eykelbosh, A. 2014. Short- and Long-Term Health Impacts of Marine and Terrestrial Oil Spills: A Literature
Review Prepared for the Regional Health Protection Program, Office of the Chief Medical Health Officer,
Vancouver Coastal Health. Vancouver, British Columbia: Regional Health Protection Program, Office of
the Chief Medical Health Officer.

20 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

FAA (Federal Aviation Administration). 2012. Aerospace Forecast Fiscal Years 2012-2032. U.S. Department
of Transportation, Federal Aviation Administration, Washington, DC.
https://www.faa.gov/about/office org/headquarters_offices/apl/aviation forecasts/aerospace forecasts/201
2-2032/

Fabry, V.J., B.A. Seibel, A. Feely, and J.C. Orr. 2008. Impacts of Ocean Acidification on Marine Fauna and
Ecosystem Processes. ICES Journal of Marine Science. 65(3):414-432.

Fabry,V.J., J.B. McClintock, J.T. Mathis, J.M. Grebmeier. 2009. Ocean Acidification at High Latitudes: The
Bellweather. Oceanography. Vol.22, No.4. p. 161-171.

Fancy, S.G., L.F. Pank, K.R Whitten, and W.L. Regelin. 1989. Seasonal Movements of Caribou in Arctic
Alaska as Determined by Satellite. Can. J. Zool. 67: 644-650.

Farley E., A. Andrews, J. Murphy, W. Strasburger. 2014. Surface Trawl Data and Collections. In Collections in
Post-Cruise Report for Field Work Conducted on the 2013 Surface-Midwater Trawl and Oceanographic
Survey of the Northeastern Bering Sea and Chukchi Sea; UAF-AFSC Joint Submission to CIAP, BOEM,
and AYKSSI, January 15, 2014, p. 17-22.

Fautin D., P. Dalton, L.S. Incze, J-AC Leong, C. Pautzke, et al. 2010. An Overview of Marine Biodiversity in
United States Waters. PLoS ONE 5(8): €11914. doi:10.1371/journal.pone.0011914

Fay, F. 1982. Ecology and Biology of the Pacific Walrus, odobenus rosmarus divergens illiger. Washington,
D. C.: U. S. Fish and Wildlife Service, North American Fauna, 1982.

Fay, F.H. 1981. Modern Populations, Migrations, Demography, Trophics, and Historical Status of the Pacific
Walrus: Final Report. In Environmental Assessment, Alaska Continental Shelf Annual Report. Vol. Annual
Report 1981(1). pp. 191-234. Boulder, CO: NOAA.

Fay, R. 2009. Soundscapes and the Sense of Hearing in Fishes. Integ. Zool. 4(1): 26-32. 10.1111/j.1749-
4877.2008.00132.x.

Fay, V. 2002. Alaska Aquatic Nuisance Species Management Plan. Alaska Department of Fish and Game.
Juneau, AK. 116 p.

Fechhelm, R.G. and W.B. Griffiths. 2001. Status of Pacific Salmon in the Beaufort Sea, 2001. Anchorage, AK:
LGL Alaska Research Assocs., Inc., 13 pp.

Fechhelm, R.G., G.B. Buck, and M.R. Link. 2006. Year 24 of the Long-Term Monitoring of Nearshore
Beaufort Sea Fishes in the Prudhoe Bay Region, 2006. Anchorage, AK: BP Exploration, Alaska, 82 pp.

Federal Register. 2012a. Endangered and Threatened Species; Threatened Status for the Arctic, Okhotsk, and
Baltic Subspecies of the Ringed Seal and Endangered Status for the Ladoga Subspecies of the Ringed Seal;
Final Rule. Federal Register. 77(249): 76705-76738.

Federal Register. 2012b. Endangered and Threatened Species; Threatened Status for the Beringia and Okhotsk
Distinct Population Segments of the Erignathus Barbatus Nauticus Subspecies of the Bearded Seal; Final
Rule. Federal Register. 77(249): 76739-76768.

Federal Register. 2012c. Oil and Gas and Sulphur Operations on the Outer Continental Shelf—Increased Safety
Measures for Energy Development on the Outer Continental Shelf. Final rule. 77 FR 50856-50901. 47 p.
August 22, 2012.

Federal Register. 2013. Oil and Gas and Sulphur Operations in the Outer Continental Shelf — Revisions to
Safety and Environmental Management Systems. Final rule. 78 FR 20423-20443. 66 pp. April 5, 2013.

Federal Register. 2014. Migratory Bird Subsistence Harvest in Alaska; Harvest Regulations for Migratory Birds
in Alaska During the 2015 Season. Proposed Rule, 79 FR 53119. 7pp. September, 5, 2014.

Fedoseev, G.A. 1984. Population Structure, Current Status, and Perspectives for Utilization of the Ice-
Inhabiting Forms of Pinnipeds in the Northern Part of the Pacific Ocean. Pp. 130-146 in Marine mammals.
(Yablokov, A.V., ed.). Nauka, Moscow, Russia (Translated from Russian by F.H. Fay and B.A. Fay, 1989).

Literature Cited 21



Lease Sale 193 Draft Second SEIS BOEM

Feely, R.A, C.L. Sabine, K. Lee, W. Berelson, J. Kleypas, V.J. Fabry, and F.J. Millero. 2004. Impact of
Anthropogenic CO, on the CaCOj; System in the Oceans. Science. 305 (5682): 362-366.
Bibcode:2004Sci...305..362F. doi:10.1126/science.1097329. PMID 15256664. Available at
http://www.sciencemag.org/content/305/5682/362

Ferrar, K.J., J. Kriesky, C.L. Christen, L.P. Marshall, S.L. Malone, R.K. Sharma, D.R. Michanowicz, and B.D.
Goldstein. 2013. Assessment and Longitudinal Analysis of Health Impacts and Stressors Perceived to
Result from Unconventional Shale Gas Development in the Marcellus Shale Region. International Journal
of Public Health. 19(2): 104.

FHWG (Fisheries Hydroacoustic Working Group). 2008. Agreement in Principle for Interim Criteria for Injury
to Fish from Pile Driving Activities. Technical/Policy Meeting Vancouver, WA. Memorandum from
FHWG to Agency Staff, June 11, 2008. 4 pp.

Fingas, M. 1994. Evaporation of Oil Spills. Contracting agency U.S. Minerals Management Service (MMS),
now known as the Bureau of Safety and Environmental Enforcement (BSEE) Technology Assessment
Programs (TAP). Available at http://www.bsee.gov/Research-and-Training/Oil-Spill-Response-
Research/Projects/Project-120/

Fingas, M. 2011. Oil Spill Science and Technology: Prevention, Response, and Cleanup. Gulf Professional
Publishing: Burlington, Massachusetts.

Fingas, M. 2012. Studies on the Evaporation Regulation Mechanisms of Crude Oil and Petroleum Products.
Advances in Chemical Engineering and Science. Volume 2, pp. 246-256.

Fingas, M., F. Ackerman, P. Lambert, K. Li, Z. Wang, J. Mullin, L. Hannon, D. Wang, A. Steenkammer, R.
Hiltabrand, R. Turpin, and P. Campagna. 1995. The Newfoundland Offshore Burn Experiment: Further
Results of Emissions Measurement. In: Proceedings of the Eighteenth Arctic and Marine Oilspill Program
Technical Seminar, Volume 2, June 14-16, 1995, Edmonton, Alberta, Canada, pp. 915-995.

Fingas, M.F. and Hollebone, B.P. 2003. Review of Behaviour of Oil in Freezing Environments. Marine
Pollution Bulletin. 47: 333-340.

Finneran, J.J. and A.K. Jenkins. 2012. Criteria and Thresholds for U.S. Navy Acoustic and Explosive Effects
Analysis. Space and Naval Warfare Systems Center Pacific.

Fischbach, A., D. Monson, and C. Jay. 2009. Enumeration of Pacific Walrus Carcasses on Beaches of the
Chukchi Sea in Alaska Following a Mortality Event, September 2009. Open-File Report 2009-1291. Open-
File Report 2009-1291. Reston, VA: U.S. Geological Survey.

Fodrie F.J. and K.L. Heck, Jr. 2011. Response of Coastal Fishes to the Gulf of Mexico Oil Disaster. PLoS ONE
6(7):21609.

Foote, A.D., K. Kaschner, S.E. Schultze, C. Garilao, S.Y. Ho, K. Post, T.F. Higham, C. Stokowska, H. van der
Es, and C.B. Embling. 2013. Ancient DNA Reveals that Bowhead Whale Lineages Survived Late
Pleistocene Climate Change and Habitat Shifts. Nature Communications. 4: 1677.

Forbes, D.L., ed. 2011. State of the Arctic Coast 2010 — Scientific Review and Outlook. International Arctic
Science Committee, Land-Ocean Interactions in the Coastal Zone, Arctic Monitoring and Assessment
Programme, International Permafrost Association. Helmholtz-Zentrum, Geesthacht, Germany, 178 pp.
http://arcticcoasts.org

Forkenbrock, D.J., and J. Sheeley. 2004. Effective Methods for Environmental Justice Assessment, Issue 532.
532.Transportation Research Board, 2004.

Fox, A.L, E.A. Hughes, R.P. Trocine, J.H. Trefry, N.D. McTigue, B.K. Lasorsa, and B. Konar. 2012.
Regulation of Zinc and Biomagnification of Mercury in Biota of the Northeastern Chukchi Sea. In
Chukchi Sea Offshore Monitoring in the Drilling Area (COMIDA): Chemical and Benthos (CAB) Final
Report. Prepared for Bureau of Ocean Energy Management, Alaska OCS Region. OCS Study BOEM
2012—012. 311 pp.

22 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Fox, A.L., E.A. Hughes, R.P. Trocine, J.H. Trefry, S.V. Schonberg, N.D. McTigue, B.K. Lasorsa, B. Konar,
and L.W. Cooper. 2014. Mercury in the Northeastern Chukchi Sea: Distribution Patterns in Seawater and
Sediments and Biomagnification in the Benthic Food Web. Deep Sea Research Part II: Topical Studies in
Oceanography. 102(0): 56— 67.

Franks, S.J. and A.A. Hoffmann. 2012. Genetics of Climate Change Adaptation. Annual Review of Genetics.
46: 185-208.

Frias-Torres S., and J.C. Bostater. 2011. Potential impacts of the Deepwater Horizon oil spill on large pelagic
fishes. Proceedings SPIE 8175(1):81750F.

Friedman, t. L. 2013. The Market and Mother Nature. The New York Times, 9 January 2013, p. A21.

Fritze, J.G., G.A. Blashki, S. Burke, and J. Wiseman. 2008. Hope, Despair and Transformation: Climate Change
and the Promotion of Mental Health and Wellbeing. International Journal of Mental Health Systems.

Froese, R. and D. Pauly. Editors. 2003. FishBase. World Wide Web electronic publication. www.fishbase.org

Frost, K.J. and L.F. Lowry. 1983. Demersal Fishes and Invertebrates Trawled in the Northeastern Chukchi and
Western Beaufort Seas, 1976-1977. NOAA Technical Report NMFS SSRF-764. Seattle, WA: USDOC,
NOAA, NMFS, 22 pp.

Frost, K.J. and L.F. Lowry. 1984. Ringed Seal Monitoring: Relationships of Distribution and Abundance to
Habitat Attributes and Industrial Activities. OCS Study MMS 84-0210. Anchorage, AK: USDOI, MMS,
Alaska OCS Region

Frost, K.J. and L.F. Lowry. 1988. Effects of Industrial Activities on Ringed Seals in Alaska, as Indicated by
Aerial Surveys. In Symposium on Noise and Marine Mammals. Edited by W. M. Sackinger and M. O.
Jeffries. Vol. II. pp. 15-25. Fairbanks, AK: Geophysical Institute, University of Alaska Fairbanks.

Frost, K.J. and L.F. Lowry. 1990. Distribution, Abundance, and Movements of Beluga Whales, Delphinapterus
leucas, in Coastal Waters of Western Alaska. Can. Bull. Fish. and Aquat. Sci. 224:39-57.

Frost, K.J., L.F. Lowry, and G. Carroll. 1993. Beluga Whale and Spotted Seal Use of a Coastal Lagoon System
in the Northeastern Chukchi Sea. Arctic. 461:8-16.

Frost, K.J., L.F. Lowry, and J.J. Burns. 1983. Coastal Zone of the Eastern Chukchi Sea During Summer and
Autumn. Alaska Department of Fish and Game, 1300 College Rd., Fairbanks, Alaska Final Report, Outer
Continental Shelf Environmental Assessment Program Research Unit 613, Contact Number NA 81 RAC
000 50:563-650 pp.

Frost, K.J., L.F. Lowry, and J.M. Ver Hoef. 1999. Monitoring the Trend of Harbor Seals in Prince William
Sound, Alaska, after the Exxon Valdez Qil Spill. Marine Mammal Science. 15: 494-506.

FSMP (Federal Subsistence Management Program). 2010. Subsistence Management Regulations for the
Harvest of Wildlife on Federal Public Lands in Alaska, Effective July 1, 2010—June 30, 2012. Anchorage,
AK: Office of Subsistence Management.

Fuller, A.S. and George, J.C. 1999. Evaluation of Subsistence Harvest Data from the North Slope Borough
1993 Census for Eight North Slope Village: For the Calendar Year 1992. Barrow: NSB Department of
Wildlife Management.

Funk, D., D. Hannay, D. Ireland, R. Rodrigues, and W. Koski. 2008. Marine Mammal Monitoring and
Mitigation during Open Water Seismic Exploration by Shell Offshore Inc. in the Chukchi and Beaufort
Seas, July—November 2007: 90-Day Report. LGL Rep. P969-1. LGL Alaska Research Associates Inc.,
LGL Ltd., and JASCO Research Ltd. for Shell Offshore Inc. NMFS, and USFWS.

Funk, D.W., D.S. Ireland, R. Rodrigues, and W.R. Koski (eds.). 2010. Joint Monitoring Program in the Chukchi
and Beaufort Seas, Open Water Seasons, 2006-2008. LGL Alaska Report P1050-2. Anchorage, AK: LGL
Alaska Research Associates, Inc., LGL Ltd., Greeneridge Sciences, Inc., and JASCO Research Ltd. for
Shell Offshore, Inc., and the NMFS and USFWS. 506 pp.+ Appx.

Literature Cited 23



Lease Sale 193 Draft Second SEIS BOEM

Funk, D.W., D.S. Ireland, R. Rodrigues, and W.R. Koski (eds.). 2011. Joint Monitoring Program in the Chukchi
and Beaufort seas, open-water seasons, 2006-2009. LGL Alaska Report P1050-2, Report from LGL Alaska
Research Associates, Inc., LGL Ltd., Greeneridge Sciences, Inc., and JASCO Applied Sciences, for Shell
Offshore, Inc. and Other Industry Contributors, and National Marine Fisheries Service, U.S. Fish and
Wildlife Service. 462 pp. plus Appendices.

Galginaitis, M. 2013. Monitoring Cross Island Whaling Activities, Beaufort Sea, Alaska 2008-2012 Final
Report, Incorporating ANIMIDA and cAnIMIDA (2001-2007). OCS Study BOEM 2013-212. Anchorage,
AK: U.S. Department of the Interior, Bureau of Ocean Energy Management.

Galginaitis, M. 2014. Monitoring Cross Island Whaling Activities, Beaufort Sea, Alaska 2008-2012 Final
Report, Incorporating ANIMIDA and cANIMIDA (2001-2007). 2013-218. Anchorage, AK: BOEM -
Alaska OCS Region.

Galginaitis, M. and I. Impact Assessment. 1989. Final Technical Report: Point Lay Case Study. OCS Study
MMS 89-0093. Technical Report No. 139. Anchorage, Alaska: USDOI - MMS Alaska OCS Region. MMS
Contract No. 14-12-0001-30364 pp.

Gall, A.E. and R.H. Day. 2012. Distribution and Abundance of Seabirds In The Northeastern Chukchi Sea,
2008-2011. Unpublished Report for ConocoPhillips Company, Shell Exploration & Production Company,
and Statoil USA E&P, Inc. by ABR, Inc. — Environmental Research & Services. Fairbanks, AK. 100 pp.
https://www.chukchiscience.com/Portals/0/Public/Science/Seabirds/2012_CSESP_Seabirds_Final Report.
pdf

Gallaway, B.J. and R.G. Fechhelm. 2000. Anadromous and Amphidromous Fishes. In: The Natural History of
an Arctic Oil Field: Development and the Biota, J.C. Truett and S.R. Johnson, eds. San Francisco, CA:
Academic Press, pp. 349-369.

GAO (General Accounting Office). 1983. Issues Facing the Future Use of Alaska North Slope Natural Gas,
GAO/REED-83-102. 145 pp.

Gausland, I. 2003. Report for Norwegian Oil Industry Association (OLF): Seismic Surveys Impact on Fish and
Fisheries. Stavanger, March 2003.

Gearon, M.S. et al. 2014. SIMAP Modelling of Hypothetical Oil Spills in The Beaufort Sea for World Wildlife
Fund (WWF). Applied Science Associates and Environmental Research Consulting (ERC), South
Kingstown, RI and Cortlandt Manor, NY P13-235, Final Report:i-275.

George, J. C., S. E. Moore and R. Suydam. 2007. Summary of Stock Structure Research on the Bering-
Chukchi-Beaufort Seas Stock of Bowhead Whale (Balaena mysicetus) 2003-2007. Unpubl. report
submitted to Int. Whal. Comm. (SC/59/BRG3. 15 pp.

George, J.C. and R. Suydam. 1998. Observations of Killer Whale (Orcinus orca) Predation in the Northeastern
Chukchi and Western Beaufort Seas. Mar. Mamm. Sci. 14: 330-332.

George, J.C., J. She, R. Suydam, and C. Clark. 2004. Abundance and Population Trend (1978-2001) of Western
Arctic Bowhead Whales Surveyed near Barrow, Alaska. Marine Mammal Science. 20(4): 755-773.

Georgia Institute of Technology (GATECH). 1991. Aerosols: Designing and Implementing Control Strategies.
Available on the School of Earth and Atmospheric Sciences Website at
http://www.aerosols.eas.gatech.edu/EAS%20Air%20Pollution%20Phys%20Chem/VOC%20N0X%2003
%20Challenge.pdf

Geraci, J. and D. St. Aubin. 1990. Sea Mammals and Oil: Confronting the Risks. Academic Press, Inc. San
Diego, CA. 282pp.

Geraci, J. R. 1988. Physiological and Toxic Effects on Cetaceans. In: Synthesis of Effects of Oil on Marine
Mammals, J.R. Geraci and D.J. St. Aubin, eds. Washington, DC: USDOI, MMS

Geraci, J. R. and D.J. St. Aubin. 1982. Study of the Effects of Oil on Cetaceans. USDOI, BLM, Washington,
D.C. Final report. 274 pp.

24 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Geraci, J. R., 1990. Physiologic and Toxic Effects on Cetaceans. In: Sea Mammals and Oil: Confronting the
Risks, J.R. Geraci and D.J. St. Aubin, eds. San Diego, CA: Academic Press, Inc., and Harcourt Brace
Jovanovich, pp. 167-197.

Geraci, J.R., and D.J. St. Aubin. 1988. Synthesis of Effects of Oil on Marine Mammals. Battelle Memorial
Institute, Ventura, CA for USDOI, MMS, Atlantic OCS. OCS Study, MMS 88-0049. 142 pp.

Geraci, J.R., and T.G. Smith. 1976a. Direct and Indirect Effects of Oil on Ringed Seals (Phoca hispida) of the
Beaufort Sea. Journal of the Fisheries Research Board of Canada. 33:1976-1984.

Geraci, J.R., and T.G. Smith. 1976b. Behavior and Pathophysiology of Seals Exposed to Crude Oil, p. 447-462.
In Symposium on Sources, Effects, and Sinks of Hydrocarbons in the Aquatic Environment. American
Institute of Biological Sciences.

Gerdes, B., R. Brinkmeyer, G. Dieckmann, and E. Helmke. 2005. Influence of Crude Oil on Changes of
Bacterial Communities in Arctic Sea-ice. FEMS Microbiology Ecology. 53:129-139.

GESMAP. 1995. The Sea-Surface Microlayer and Its Role in Global Change. GESAMP Reports and Studies
59. 76 pp. Joint Group of Experts (IMO/FAO/Unesco-IOC/WMO/WHO/IAEA/UN/UNEP) on the
Scientific Aspects of Marine Environmental Protection.

Gilg, O., K.M. Kovacs, J. Aars, J. Fort, G. Gauthier, D. Grémillet, R.A. Ims, H. Meltofte, J. Moreau, and E.
Post. 2012. Climate Change and the Ecology and Evolution of Arctic Vertebrates. Annals of the New York
Academy of Sciences. 1249(1): 166-190.

Gill, S., J. Sprenke, J. Kent, and M. Sieserl. 2011. Tides Under the Ice: Measuring Water Levels at Barrow,
Alaska 2008-2011. U.S. Hydro Conference Proceedings. April 25-28, 2011. Tampa, Florida.

Gilliani N.V. 1996. Modeling Plume Rise and Langrangian Partical Transport. EPA Cooperative Agreement
“Three-dimensional Monte Carlo Model for Interactive Analysis.” Referenced in Jo, Y.M, Wu, S.C., and
Park, Y .K. 2012. Effect of Flue Gas Heat Recovery on Plume Formation and Dispersion. doi:
http://dx.doi.org/10.11629/jpaar.2012.8.4.161 Available at
http://www jpaar.or.kr/index.php?mid=ContentofPastissues&document_srl=1253&listStyle=viewer

Givens, G. et al. 2013. Estimate of 2011 Abundance of the Bering-Chukchi-Beaufort Seas Bowhead Whale
Population. Report SC/65a/BRGO1. Submitted to the IWC Scientific Committee:1-30.

Glenn, R. 2003. Appendix H: Traditional Knowledge. In Cumulative Environmental Effects of Oil and Gas
Activities on Alaska's North Slope. Edited by National Research Council. pp. 232-233. The National
Academies Press.

Goebel, T. and I. Buvit. 2011. Introducing the Archaeological Record of Beringia. In From the Yenesei to the
Yukon, ed. by Ted Goebel and Ian Buvit. IPeopling of the Americas Publications. Texas A&M University
Press: College Station. pp. 1-30.

Goetz, K.T., D.J. Rugh, and J.A. Mocklin. 2009. Bowhead Whale Feeding Study in the Western Beaufort Sea.
Section I: Aerial Surveys of Bowhead Whales in the Vicinity of Barrow, August to September 2009. 2009
Annual Report, Minerals Management Services, Anchorage, AK. 63 pp.

Goodwin, W. 2011. Alaska Beluga Whale Committee: Open Water Meeting. Chairman Willie Goodwin,
Kotzebue. (Robert Suydam, North Slope Borough/ ABWC).

Goodwin, W. 2012. Alaska Beluga Whale Committee: Open Water Meeting. Willie Goodwin, Chairman.
March 6-8, 2012. Egan Center, Anchorage, Alaska.

Goodwin, W. 2013. Alaska Beluga Whale Committee: Open Water Meeting. March 5-7, 2013. Egan Center,
Anchorage, Alaska.

Gosling, S.N. 2013. The Likelihood and Potential Impact Of Future Change In The Large-Scale Climate-Earth
System On Ecosystem Services. Environmental Science & Policy. 27 (S1): S15-31.

Gradinger, R. and B. Bluhm. 2004. In-Situ Observations On The Distribution And Behavior of Amphipods and
Arctic cod (Boreogadus saida) Under the Sea Ice of the High Arctic Canada Basin. Polar Biology. 27: 595-
603.

Literature Cited 25



Lease Sale 193 Draft Second SEIS BOEM

Gradinger, R.R., and B.A. Bluhm. 2005. Susceptibility of Sea Ice Biota to Disturbances in the Shallow Beaufort
Sea. Phase 1: Biological Coupling of Sea Ice with The Pelagic And Benthic Realms. Fairbanks, AK:
USDOI MMS, 62.

Graham, M. and H.Hop. 1995. Aspects of Reproduction and Larval Biology of Arctic Cod (Boreogadus saida).
Arctic. 48 (2): 130-135.

Grahl-Nielsen, O. 1978. The Ekofisk Bravo Blowout: Petroleum Hydrocarbons in the Sea. In: The Proceedings
of the Conference on Assessment of Ecological Impacts of Oil Spills, C.C. Bates, ed. Keystone, Colo., Jun.
14-17, 2005. Washington, DC: American Institute of Biological Sciences, pp. 476-487.

Grebmeier J. M., L. W. Cooper, C. Johnson, M. Zhang, L. Gemery, K.Marshall and D.Wheeler. 2012. Water
Column, Sediment Data, and Chlorophyll Sample Collections. In Grebmesier, et al., 2012. Cruise Report:
USCG Healy 12-01, August 9-25, 2012, Hanna Shoal, Northern Chukchi Sea. University of Maryland,
Center for Environmental Science. Prepared for USDOI, Bureau of Ocean Energy Management, Alaska
Region. 57 pp.

Grebmeier, J.M. 2012b. Shifting Patterns of Life in The Pacific Arctic And Sub-Arctic Seas. Marine Science. 4:
63-78.

Grebmeier, J.M. and L.W. Cooper. 2012. Water Column Chlorophyll, Benthic Infauna and Sediment Markers.
In Chukchi Sea Offshore Monitoring in the Drilling Area (COMIDA): Chemical and Benthos (CAB) Final
Report. Prepared for Bureau of Ocean Energy Management, Alaska OCS Region. OCS Study BOEM
2012-012. 311 pp.

Grebmeier, J.M., 2012a. Cruise Report: USCGC Healy 12-01, August 9-25, 2012 Hanna Shoal - Northern
Chukchi Sea. Prepared by University of Maryland Center for Environmental Science for USDOI, BOEM,
Alaska OCS Region. 67 pp.
http://www.comidacab.org/hannashoal/documents/HLY 1201 HannaShoal cruise report Final.pdf

Grebmeier, J.M., L.W. Cooper, H.M. Feder, and B.I. Sirenko. 2006. Ecosystem Dynamics of The Pacific-
Influenced Northern Bering and Chukchi Seas in The Amerasian Arctic. Progress in Oceanography. 71 (2-
4) (12): 331-61.

Green, L.W. and Mckenzie, J.F. 2014. Encyclopedia of Public Health: Community Health. Accessed August,
2014. http://www.encyclopedia.com.

Greene, C.R. 2003. An Assessment of the Sounds Likely to be Received from a Tug-and-Barge Operating in the
Shallow Alaskan Beaufort Sea. Anchorage, AK: ConocoPhillips, Alaska, Inc.

Greene, C.R. and S.E. Moore. 1995. Man-made Noise. In Marine Mammals and Noise. Edited by J.W.
Richardson, C.R. Jr Greene, C.I. Malme and D. Thomson. pp. 101-158. San Diego, CA: Academic Press,
Inc.

Greene, Jr., C.R. 1987. Characteristics of Oil Industry Dredge and Drilling Sounds in the Beaufort Sea. The
Journal of the Acoustical Society of America. 82(4):1315-1324.

Gritsenko, A., M. Kruglov, and A. Rutenko. 2008. Management, Analysis and Results of Environmental
Monitoring of Anthropogenic Sound Off Sakhalin Island. Moscow, Russia.

Guinotte, J. M. and Fabry, V. J. (2008), Ocean Acidification and Its Potential Effects on Marine Ecosystems.
Annals of the New York Academy of Sciences. 1134: 320-342.

Gundlach, E.R. and P. Boehm. 1981. Determine Fates of Several Oil Spills in Coastal and Offshore Waters and
Calculate a Mass Balance Denoting Major Pathways for Dispersion of the Spilled Oil. Seattle, WA:
Prepared by Research Planning Institute, Inc. for USDOC, NOAA. 28 pp.

Gundlach, E.R., P.D. Boehem, M. Marchand, R.M. Atlas, D.M. Ward, and D.A. Wolfe. 1983. The Fate of
Amoco Cadiz Oil. Science. 221:122-129.

Gunn, A., D. Russell, and J. Eamer. 2011. Northern Caribou Population Trends in Canada. Canadian
Biodiversity: Ecosystem Status and Trends 2010, Technical Thematic Report No. 10. Canadian Councils
of Resource Ministers, Ottawa, ON. 71.

26 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Gunn, A., J. Eamer, P. Reynolds, T.P. Sipko, and A.R. Gruzdev. 2013. Muksoxen. Chap. 05/07, In Arctic
Report Card 2013. Edited by M.O. Jeffries, J.A. Richter-Menge and J.E. Overland.pp. 87-95. USDOC,
NOAA.

Gustine, D.D., T.J. Brinkman, M.A. Lindgren, J.I. Schmidt, T.S. Rupp, and L.G. Adams. 2014. Climate-Driven
Effects Of Fire On Winter Habitat For Caribou In The Alaskan-Yukon Arctic. PloS One 9(7):1-11.

Haggarty, J.C., C.B. Wooley, J.M. Erlandson, and A. Crowell. 1991. The 1990 Exxon Valdez Cultural Resource
Program: Site Protection and Maritime Cultural Ecology in Prince William Sound and the Gulf of Alaska.
Anchorage, AK: Exxon Company, USA.

Haley, S., and J. Magdanz. 2008. The Impact of Resource Development on Social Ties: Theory and Methods
for Assessment. Chap. 2, In Earth Matters: Indigenous Peoples, the Extractive Industries and Corporate
Social Responsibility. Edited by O’Faircheallaigh and Ali. pp. 24-41. Greenleaf Publishing Ltd.

Haley, Sharman, Magdanz, and James. 2008. The Impact of Resource Development on Social Ties: Theory and
Methods for Assessment. Chap. 2, In Earth Matters: Indigenous Peoples, the Extractive Industries and
Corporate Social Responsibility. Edited by O’Faircheallaigh and Ali. pp. 24-41. Greenleaf Publishing Ltd.

Halvorsen, M. B., B.M. Casper, C.M. Woodley, T.J. Carlson, and A.N. Popper. 2012. Threshold for Onset of
Injury in Chinook Salmon from Exposure to Impulsive Pile Driving Sounds. PLoS ONE, 7(6) €38968.
doi:10.1371/journal.pone.0038968.

Halvorsen, M. B., D.G. Zeddies, W.T. Ellison, D.R. Chicoine, and A.N. Popper. 2012. Effects of Mid-
Frequency Active Sonar on Fish Hearing. J. Acoust. Soc. Am., 131:599-607.

Halvorsen, M.B., B.M. Casper, C.M. Woodley, T.J. Carlson, and A.N. Popper. 2011. Predicting and Mitigating
Hydroacoustic Impacts on Fish From Pile Installations. NCHRP Research Results Digest 363, Project 25-
28, National Cooperative Highway Research Program, Transportation Research Board, National Academy
of Sciences, Washington, D.C.

Hanna, S.R. and P.J Drivas. 1993. Modeling VOC Emissions and Air Concentrations from the Exxon Valdez
Oil Spill. Journal of the Air & Waste Management Association. 43, pp. 298-309.

Hannay, D., B. Martin, M. Laurinolli, and J. Delarue. 2009. Chukchi Sea Acoustic Monitoring Program. In:
Funk, D.W., Funk, D.S., Rodrigues, R., and Koski, W.R. (eds.). Joint monitoring program in the Chukchi
and Beaufort seas, open water seasons 2006-2008. LGL Alaska Report P1050-1, Report from LGL Alaska
Research Associates, Inc., LGL Ltd., Greenridge Sciences, Inc., and JASCO Research, Ltd., for Shell
Offshore, Inc. and other industry contributors, and National Marine Fisheries Service, U.S. Fish and
Wildlife Service. 288 pp. plus appendices.

Hannay, D.E., J. Delarue, X. Mouy, B.S. Martin, D. Leary, J.N. Oswald, and J. Vallarta. 2013. Marine Mammal
Acoustic Detections in The Northeastern Chukchi Sea, September 2007 — July 201 1. Continental Shelf
Research. 67: 127-146.

Hansen, B.B., R. Aanes, and B. Sather. 2010. Feeding-Crater Selection by High-Arctic Reindeer Facing Ice-
Blocked Pastures. Canadian Journal of Zoology. 88(2): 170-177.

Hansen, B.B., R. Aanes, 1. Herfindal, J. Kohler, and B. Sather. 2011. Climate, Icing, and Wild Arctic Reindeer:
Past Relationships and Future Prospects. Ecology. 92(10): 1917-1923.

Hansen, D.J. 1985. The Potential Effects of Oil Spills and Other Chemical Pollutants on Marine Mammals
Occurring in Alaskan Waters. OCS Report, MMS 85-0031. Anchorage, AK: USDOI, MMS, Alaska OCS
Region, 22 pp.

Harcharek, R.C. 1995. North Slope Borough 1993/94 Economic Profile and Census Report. Vol. VII. Barrow,
AK: North Slope Borough, Dept. of Planning and Community Services.

Harden, B.J. 2004. Safety and Stability for Foster Children: A Developmental Perspective. The Future of
Children: Children, Families, and Foster Care. 14(1): 30.

Harris, R.E., G.W. Miller, and W.J. Richardson. 2001. Seal Responses to Airgun Sounds during Summer
Seismic Surveys in the Alaskan Beaufort Sea. Marine Mammal Science. 17(4): 795-812.

Literature Cited 27



Lease Sale 193 Draft Second SEIS BOEM

Hartwell, A. D. 1973. Classification and Relief Characteristics of Northern Alaska's Coastal Zone. Arctic.
26(3): 244-52.

Harvey, H.R., K.A. Taylor, H.V. Fink, and C.L. Mitchelmore. 2012. Organic Contaminants in Chukchi Sea
Sediments and Biota and Toxicological Assessment in the Arctic cod, Boreogadus saida. In Chukchi Sea
Offshore Monitoring in the Drilling Area (COMIDA): Chemical and Benthos (CAB) Final Report.
Prepared for Bureau of Ocean Energy Management, Alaska OCS Region. OCS Study BOEM 2012—-012.

311 pp.

Harvey, H.R., K.A. Taylor, H.V. Pie, and C.L. Mitchelmore. 2014. Polycyclic Aromatic and Aliphatic
Hydrocarbons In Chukchi Sea Biota And Sediments and Their Toxicological Response in the Arctic cod,
Boreogadus saida. Deep Sea Research Part I1: Topical Studies in Oceanography. 102(0)32- 55.

Harvey, J.T. and M.E. Dahlheim., 1994. Cetaceans in Oil. In: Marine Mammals and the Exxon Valdez,T.R.
Loughlin, ed. San Diego, CA: Academic Press, pp. 257-264.

Harwood, L.A., J. Auld, A. Joynt and S.E. Moore. 2010. Distribution of Bowhead Whales in the SE Beaufort
Sea During Late Summer, 2007-2009. DFO Can. Sci. Advis. Sec. Res. Doc. 2009/111. iv + 22 pp.

Harwood, L.A., T.G. Smith, and J.C. Auld. 2012. Fall Migration of Ringed Seals (phoca hispida) through the
Beaufort and Chukchi Seas, 2001—02. Arctic :35-44.

Haskell, S.P., R.M. Nielson, W.B. Ballard, A. Cronin, and L. McDonald. 2006. Dynamic Responses of Calving
Caribou to Oilfields in Northern Alaska. Arctic. 59:179-190.

Hastings, M.C., A.N. Popper, J.J. Finneran, and P.J. Lanford. 1996. Effects of Low-Frequency Underwater
Sound on Hair Cells of the Inner Ear and Lateral Line of the Teleost Fish Astronotus ocellatus. J. Acoust.
Soc. Am. 993:1759-1766.

Hatch, S.A., P.M. Meyers, D. M. Mulcahy, and D.C. Douglas. 2000. Seasonal Movements and Pelagic Habitat
Use of Murres and Puffins Determined by Satellite Telemetry. Condor. 102:145-154.

Hawkins A. and A. Popper. 2012. Effects of Noise on Fish, Fisheries, and Invertebrates in the U.S. Atlantic and
Arctic from Energy Industry Sound-Generating Activities: Literature Synthesis. Prepared for USDOI,
BOEM Fish and Sound Workshop, Feb. 2012. 135 pp.

Hawkins, A.D. 1981. The Hearing Abilities of Fish. In: Hearing and Sound Communication in Fish, W.N.
Tavolga, A.N. Popper, and R.R. Fay, eds. New York: Springer-Verlag.

Hawkins, AD, L. Roberts, and S. Cheeseman. 2014. Responses of Free-Living Coastal Pelagic Fish to
Impulsive Sounds. Journal of the Acoustical Society of America (in press).

Hayes, M., R. Hoff, J. Michel, D. Scholz, and G. Shigenaka. 1992. An Introduction to Coastal Habitats and
Biological Resources for Oil Spill Response. Report No. HMRAD 92-4. USDOC/NOAA, Hazardous
Materials Response and Assessment Division.

Hayes, M.O., J. Michel, T.M. Montello, D.V. Aurand, A.M. Al-Mansi, A.H. Al-Moamen, T.C. Sauer and G.W.
Thayer. 1993. Distribution and Weathering of Shoreline Oil One Year After The Gulf War Oil Spill.
Marine Pollution Bulletin. Volume 27, 1993, Pages 135-142.

Hazen, T. C., et al. 2010. Deep-Sea Oil Plume Enriches Indigenous Oil-Degrading Bacteria. Science. 2010,
330, 204-207.

Heide-Jorgensen, M.P., K.L. Laidre, L.T. Quakenbush, and J.J. Citta. 2012. The Northwest Passage Opens for
Bowhead Whales. Biology Letters. 8(2): 270-273.

Heinrich, A.C. 1963. Eskimo-Type Kinship and Eskimo Kinship: An Evaluation and a Provisional Model for
Presenting Data Pertaining to Inupiaq Kinship Systems. PhD dissertation, University of Washington,
Seattle, Washington.

Heintz, R.A., S.D. Rice, A.C. Werthiemer, R.F. Bradshaw, F.P. Thrower, J.E. Joyce, J.W. Short. 2000. Delayed
Effects on The Growth and Marine Survival of Pink Salmon Oncorhynchus gorbuscha After Exposure To
Crude Oil During Embyonic Development. Marine Ecology Progress Series. 208: 205-216.

28 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Hellman, J.J, J.E. Byers, B.G. Bierwagen, and J.S. Dukes. 2008. Five Potential Consequences of Climate
Change for Invasive Species. Conservation Biology 22(3):534-543.

Hepa, R.T., H.K. Brower, and D. Bates. 1997. North Slope Borough Subsistence Harvest Documentation
Project: Data for Atqasuk for the Period July 1, 1994 to June 30, 1995. Barrow, AK: North Slope Borough.

Heptner L., K. Chapskii, V. Arsen'ev, and V. Sokolov. 1976. Bearded seal. erignathus barbatus (erxleben,
1777). Pp. 166-217 in Mammals of the Soviet Union, Volume II, Part 3 - Pinnipeds and Toothed Whales,
pinnipedia and odontoceti. (Heptner, L.V.G., N.P. Naumov, and J. Meade, eds.). Vysshaya Shkola
Publishers, Moscow, Russia (Translated from Russian by P.M. Rao, 1996, Science Publishers, Inc.,
Lebanon, NH.

Heptner V., K. Chapskii, V. Arsen’ev, V. Sokolov. 1996. Mammals of the Soviet Union. Vol. 2. Part 3.
Pinnipeds and Toothed Whales. Smithsonian Institution Libraries and the National Science Foundation,
Washington, D.C. (Originally Published in Moscow, 1976) .

Herman, L. 1980. Cetacean Behavior. New York: John Wiley and Sons.

Herring, D. W. Higgins, and M. Halpert. 2010. Can Record Snowstorms & Global Warming Coexist? (negative
phase pressure centers). Posted to NOAA, Climate.gov on March 25, 2010. http://www.climate.gov/news-
features/understanding-climate/can-record-snowstorms-global-warming-coexist

Highsmith, R.C., and K O. Coyle. 1992. Productivity of Arctic Amphipods Relative to Gray Whale Energy
Requirements. Marine Ecology Progress Series. 83:141-150.

Hill, S.H. 1978. A Guide to the Effects of Underwater Shock Waves on Arctic Marine Mammals and Fish.
Institute of Ocean Sciences, Patricia Bay, Sidney, B.C. 50 pp.

Hoff, R. 1995. Responding to Oil Spills in Coastal Marshes: The Fine Line between Help and Hinderance.
HAZMAT Report 96-1. USDOC/NOAA, Hazardous Materials Response and Assessment Division.

Hoffecker, J.F., S.A. Elias, D.H. O’Rourke. 2014. Out of Beringia? Science. 343: 979-980.

Hogshead, C.G., M. Evangelos, P. Williams, A. Lupinsky, and P. Painter. 2010. Studies of Bitumen—Silica and
Oil—Silica Interactions in lonic Liquids. Energy Fuels 25:293-299. DOI:10.1021/ef10140k.

Holliday, D.V., R.E. Pieper, M.E. Clarke, and C.F. Greenlaw. 1986. The Effects Of Airgun Energy Releases on
The Eggs, Larvae, and Adults of the Northern Anchovy (Engraulis mordax). Tracor Document No. T-86-
06-7001-U. Washington, D.C.: American Petroleum Institute, 98 pp.

Holmes, C.E., 2011. The Beringian and Transitional Periods in Alaska: Technology of the East Beingian
Tradition as Viewed from Swan Point. In From the Yenesei to the Yukon, ed. by Ted Goebel and Ian
Buvit. IPeopling of the Americas Publications. Texas A&M University Press: College Station. pp. 179-191.

Holzlehner, T. 2014. Moved by the State: Perspectives in Relocation and Resettlement in the Circumpolar
North (Chukotka, Russia). University of Alaska — Fairbanks, and European Science Foundation, accessed
August, 2014. http://www.alaska.edu/move/result/chukotka/.

Hoover-Miller, A.A, K.R. Parker, and J.J. Burns. 2001. A Reassessment of The Impact of The Exxon Valdez
Oil Spill On Harbor Seals (Phoca vitulina richardsi) in Prince William Sound. Marine Mammal Science.
17(1): 111-135.

Hopcroft, R., B. Bluhm, R. Gradinger, T. Whitledge, T. Weingartner, B. Norcross, and A. Springer. 2006.
Arctic Ocean Synthesis: Analysis of Climate Change Impacts in the Chukchi and Beaufort Seas with
Strategies for Future Research. Fairbanks, AK: University of Alaska, Fairbanks, Institute of Marine
Science, 153 pp.

Hopcroft, R., J. Questel, and C. Clarke-Hopcroft. 2010. Oceanographic Assessment of The Planktonic
Communities in The Klondike And Burger Survey Areas of The Chukchi Sea; Report For Survey Year
2009.

Hopkins, G.A., and B.M. Forrest. 2010. A Preliminary Assessment of Biofouling And Non-Indigenous Marine
Species Associated With Commercial Slow-Moving Vessels Arriving in New Zealand. Biofouling: The
Journal of Bioadhesion and Biofilm Research. 26:5, 613-621

Literature Cited 29



Lease Sale 193 Draft Second SEIS BOEM

Hornafius, J.S., D. Quigley, and B.P. Luyendyk. 1999. The World's Most Spectacular Marine Hydrocarbon
Seeps (Coal Qil Point, Santa Barbara Channel, California): Quantification of Emissions. Journal of
Geophysical Research. 104(C9): 20,703-20,711.

Horner, R., S.F. Ackley, G.S. Dieckmann, B. Gulliksen, T. Hoshiai, L. Legendre, I.A. Melnikov, W.S.
Reeburgh, M. Spindler, and C.W. Sullivan. 1992. Ecology of Sea Ice Biota. Polar Biology. 12(3-4): 417-
27.

Howe, L.E., L. Huskey, and M.D. Berman. 2014. Migration in Arctic Alaska: Empirical Evidence of the
Stepping Stones Hypothesis. Migration Studies. 2(1): 97-123.

Hunter, C.M., H. Caswell, M. Runge, E.V. Regehr, S. Amstrup, and 1. Stirling. 2007. Polar Bears in the
Southern Beaufort Sea II: Demography and Population Growth in Relation to Sea Ice Conditions. U.S.
Geological Survey USGS Administrative Report.

Hunter, M.L. 1996. Fundamentals of Conservation Biology. Cambridge, MA: Blackwell Science, 482 pp.

Huntington, H.P. 2014. Vessels, Risks, and Rules: Planning for Safe Shipping in Bering Strait. Marine Policy.
51:119-127.

Huntington, H.P. 1999. The Communities of Buckland, Elim, Koyuk, Point Lay, and Shaktoolik. Traditional
Knowledge of the Ecology of Beluga Whales (Delphinapterus Leucas) in the Eastern Chukchi and
Northern Bering Seas, Alaska. Arctic. 52: pp. 49-61.

Huntington, H.P. and L.T. Quakenbush. 2009. Traditional Knowledge of Bowhead Migration Patterns Near
Kaktovik and Barrow, Alaska. Report prepared for the Barrow and Kaktovic Whaling Captains
Associations and Alaska EskimoWhaling Commission. 15 pp. Marine Fisheries Service, U.S. Fish and
Wildlife Service. 488 pp plus Appendices.

Hurley, G. and J. Ellis. 2004. Environmental Effects of Exploratory Drilling Offshore Canada: Environmental
Effects of Monitoring Data and Literature Review — Final Report. Canadian Environmental Assessment
Agency, Regulatory Advisory Committee.

Hyne, N.J. 2012. Nontechnical Guide to Petroleum Geology, Exploration, Drilling, and Production. 3rd Ed.
PennWell Corporation: Tulsa, Oklahoma.

ICF, Incorporated. 1982. Alaska Natural Gas Development, An Economic Assessment of Marine Systems, final
report, MA-RD-940-82082, 58 pp. and Appendices.

Ikawa, H. and W. Oechel. 2013. Air-sea CO, exchange of beach and near-coastal waters of the Chukchi Sea
near Barrow, Alaska. Continental Shelf Research. 31(13). September 1, 2011.1357-1364.

Iken, K., B. Bluhm, and K. Dunton. 2010. Benthic food-web structure under differing water mass properties in
the southern Chukchi Sea. Deep Sea Research Part I1: Topical Studies in Oceanography. 57 (1-2) (1): 71-
85.

IMO (International Maritime Organization). 2014. Ballast Water Management. Accessed August, 2014,
http://www.imo.org/OurWork/Environment/BallastWaterManagement/Pages/Default.aspx.

Impact Assessment, Inc. 1998. Exxon Valdez Oil Spill, Cleanup, and Litigation: A Collection of Social Impacts
Information and Analysis. Final report. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

Incardona J.P., L.D. Gardner, T.L. Linbo, T.L. Brown, A.J. Esbaugh, E.M. Mager, J.D. Stieglitz, B.L. French,
J.S. Labenia, C.A. Laetz et al. 2014. Deepwater Horizon Crude Oil Impacts The Developing Hearts of
Large Predatory Pelagic Fish. Proceedings of the National Academy of Sciences of the United States of
America: In Press.

Incardona J.P., T.L. Swarts, R.C. Edmunds, T.L. Linbo, A. Aquilina-Beck, C.A. Sloan, L.D. Gardner, B.A.
Block, N.L. Scholz. 2013. Exxon Valdez to Deepwater Horizon: Comparable Toxicity of Both Crude Oils
To Fish Early Life Stages. Aquatic Toxicology. 142:143:303-316.

Institute of Medicine. 2002. Disparities in Health Care: Methods for Studying the Effects of Race, Ethnicity,
and SES on Access, use, and Quality of Health Care.
http://www.iom.edu/~/media/Files/Activity%20Files/Quality/NHDR Guidance/DisparitiesGornick.pdf

30 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Institute of Medicine. 2003. The Future of the Public’s Health. Contract No. 200-2000-00629. Washington, DC:
The National Academies Press.

Integral Consulting, Inc., L. Jacobs, Ph.D. J. L. Durda, D.V. Preziosi, L. Williams, Ph.D., and R. Pastorok,
Ph.D. 2006. Exxon Valdez Oil Spill: Resource Status 17 Years Post-Spill (Information Synthesis and
Recovery Recommendations for Resources and Services Injured by EVOS). 060783.
http://www.evostc.state.ak.us/index.cfm?F A=searchResults.projectInfo&Project ID=720.

Inupiate Heritage Center. 2014. Exhibitions - Celebrations: Beaching of the Boats (Apugauti), Nalukataq,
Spring Whaling Festival, June. http://www.inupiatheritage.org/exhibitions/celebrations. Accessed August,
2014.

IPCC (Intergovernmental Panel on Climate Change). 2001. Summary for Policymakers. In: Notes from the UN
Climate Change 2001 Report.

IPCC. 2007a. Climate Change 2007: Synthesis Report. Contribution of Working Groups I, II and III to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC). Core Writing Team,
Pachauri, R.K and Reisinger, A. (eds.). IPCC, Geneva, Switzerland, 104 pp.

IPCC. 2007b. Climate change 2007: The Physical Science Basis. Contribution of Working Group I to the
Fourth Assessment report of the Intergovernmental Panel Of Climate Change, eds. S. Solomon, D. Qin, M.
Manning, Z. Chen, M. Marquis, K. B. Averyt, M. Tignor and H. L. Miller. Vol. 996.

IPCC. 2013a: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K.
Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.).
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, 1535 pp.
http://www.ipcc.ch/index.htm

IPCC. 2013b. Summary for Policymakers. In: Climate Change 2013: The Physical Science Basis. Contribution
of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change.
(Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and
P.M. Midgley, eds). Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.

IPCC. 2014. Climate Change 2014: Impacts, Adaptation, and Vulnerability - Summary for Policymakers. Part
A: Global and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change. (Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D.
Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N.
Levy, S. MacCracken, P.R. Mastrandrea, and L.L. White, eds). Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA, p. 5.Available at http://ipcc-
wg2.gov/ARS/images/uploads/WG2ARS5 SPM_FINAL.pdf

Ireland, D.S., D.W. Funk, R. Rodrigues, and W.R. Koski (eds). 2008. Joint Monitoring Program in the Chukchi
and Beaufort Seas, July-November 2007. LGL Alaska Report P97-1, Report from LGL Alaska Research
Associates, Inc., LGL Ltd., JASCO Research, Ltd, and Geeneridge Sciences, Inc. for Shell Offshore Inc.,
ConocoPhillips Alaska, Inc., National Marine Fisheries Service, and U.S. Fish and Wildlife Service. 445
pp- plus Appendices.

Ireland, D.S., W.R. Koski, T.A. Thomas, J. Beland, C.M. Reiser, D.W. Funk, and A.M. Crander. 2009. Updated
Distribution and Relative Abundance of Cetaceans in the Eastern Chukchi Sea in 2006-8. Report to the
IWC SC/61/BRG4. 14 pp.

Israel, B.A., B.Checkoway, PhD, A. Schulz, PhD, and M. Zimmerman, PhD. 1994. Health Education and
Community Empowerment: Conceptualizing and Measuring Perceptions of Individual, Organizational, and
Community Control. Health Education Quarterly. 21(2): 149.

Itoh, M., S. Nishino, Y. Kawaguchi, and T. Kikuchi. 2013. Barrow Canyon Volume, Heat, and Freshwater
Fluxes Revealed by long-term Mooring Observations between 2000 and 2008. Journal of Geophysical
Research: Oceans. 118(9): 4363-4379.

IWC (International Whaling Commission). 2014. Catch Limits & Catches Taken. http://iwc.int/catches#aborig.
Accessed August, 2014.

Literature Cited 31



Lease Sale 193 Draft Second SEIS BOEM

Izon, D., E.P. Danenberger, and M. Mayes. 2007. Absence of Fatalities in Blowouts Encouraging in MMS
Study of OCS Incidents 1992-2006. Drilling Contractor. 63(4): 84-89.

Jackson, C.R. & Apel, J.R. Eds. 2004. Synthetic Aperture Radar Marine User’s Manual. U.S. Department of
Commerce: Washington, D.C. Chapter 15: Mesoscale Storm Systems, authors K.S. Friedman, P.W.
Vachon, & K. Katsaros.

Jandt, R., K. Joly, C. Meyers, and C. Racine. 2008. Slow Recovery of Lichen on Burned Caribou Winter Range
in Alaska Tundra: Potential Influences of Climate Warming and Other Disturbance Factors. Arctic,
Antarctic, and Alpine Research. Vol. 40, No. 1, 2008, pp. 89-95.

Jardine, C., S. Hrudey, J. Shortreed, L. Craig, D. Krewski, C. Furgal, and S. McColl. 2003. Risk Management
Frameworks for Human Health and Environmental Risks. Journal of Toxicology and Environmental
Health. 6(6): 569.

Jarvela, L.E., L.K. Thorsteinson, and M.J. Pelto. 1984. Oil and Gas Development and Related Issues. In: The
Navarin Basin Environment and Possible Consequences of Offshore Oil and Gas Development, L.E.
Jarvela, ed. Chapter 9. Juneau and Anchorage, AK: USDOC, NOAA, OCSEAP and USDOI, MMS, pp.
103-141.

Jay, C.V., A.S. Fischbach, and A.A. Kochnev. 2012. Walrus areas of use in the Chukchi Sea during Sparse Sea
Ice Cover. Marine Ecology Progress Series. 468: 1-13. doi: 10.3354/meps10057.

Jiang, Z., Y. Huang, X. Xu, Y. Liao, L. S., Jingjing Liu, Q. Chen, and J. Zeng. 2010. Advance in the Toxic
Effects of Petroleum Water Accommodated Fraction On Marine Plankton. Acta Ecologica Sinica. 30 (1)
(2): 8-15.

Jobling, M. 1995. Environmental Biology of Fishes. Fish and Fisheries Series 16. Chapman and Hall, New
York. 455 pages.

Johansen, R. 2000. DeepBlow-A Lagrangian Plume Model for Deep Water Blowouts. Spill Science &
Technology Bulletin. 6 (2): 103-111.

Johnson, J. and M. Daigneault 2013. Catalog of Waters Important For Spawning, Rearing, or Migration Of
Anadromous Fishes — Arctic Region, Effective July 1, 2013. Alaska Department of Fish and Game, Special
Publication No. 13-06, Anchorage.

Johnson, M.A., H. Eicken, M.L. Drukenmiller and R. Glenn, Eds. 2014. Experts Workshops to Comparatively
Evaluate Coastal Currents and Ice Movement in the Northeastern Chukchi Sea; Barrow and Wainwright,
Alaska, March 11-15, 2013. Fairbanks, AK: UAF. 48 pp.

Johnson, S.R. and D.R. Herter. 1989. The Birds of the Beaufort Sea. Anchorage, AK: BPXA.

Johnson, S.R., D.A. Wiggins, and P.F. Wainwright. 1992. Use of Kasegaluk Lagoon, Chukchi Sea, Alaska, by
Marine Birds and Mammals, II: Marine Birds. Unpublished report. Herndon, VA: USDOI, MMS, pp. 57-
510.

Johnson, S.R., K.J. Frost, and L.F. Lowry. 1992. Use of Kasegaluk Lagoon, Chukchi Sea, Alaska, by Marine
Birds and Mammals, Volume I: An Overview. OCS Study MMS 92-0028. Anchorage, AK: USDOI,
MMS, Alaska OCS Region, pp. 4-56.

Johnson, SW, A.D. Neff., J.F. Thedinga, M.R. Lindeberg and J.M. Maselko. 2012. Atlas of Nearshore Fishes of
Alaska: A Synthesis of Marine Surveys from 1998-2011. NOAA Technical Memorandum NMFS-AFSC-
239. October, 2012. Alaska Fisheries Science Center, Juneau, AK. 261 pp.

Joly, K., C. Nellemann, and I. Vistness. 2006. A Reevaluation of Caribou Distribution Near an Oilfield Road on
Alaska’s North Slope. Wildlife Society Bulletin. 34:866-869.

Joly, L., P.A. Dufty, and T.S. Rupp. 2012. Simulating the Effects of Climate Change on Fire Regimes in Arctic
Biomes: Implications for Caribou and Moose Habitat. Ecosphere. 3(5)(Article 36): 1-18.

Jonsson, H., R.C. Sundt, E. Aas, and S. Sanni. 2010. The Arctic Is No Longer Put On Ice: Evaluation Of Polar
Cod (Boreogadus saida) As A Monitoring Species Of Oil.

32 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Jordan, R.E. and J.R. Payne. 1980. Fate and Weathering of Petroleum Spills in the Marine Environment: A
Literature Review and Synopsis. Ann Arbor, MI: Ann Arbor Science Publishers, Inc., 174 pp.

Jorgensen, J.G. 1990. Oil Age Eskimos. University of California Press.

Jorgenson, M.T., and M.R. Joyce. 1994. Six Strategies for Rehabilitating Land Disturbed By Oil Development
In Arctic Alaska. Arctic. 47(4): 374-390.

Jorgenson, M.T., and Y. Shur. 2007. Evolution of Lakes and Basins In Northern Alaska And Discussion Of The
Thaw Lake Cycle. Journal of Geophysical Research. Vol. 112. 12pp.

Joye, S.B., LR. MacDonald, I. Leifer and V. Asper. 2011. Magnitude and Oxidation Potential of Hydrocarbon
Gases Released From The BP Oil Well Blowout. Nature Geoscience: published online Feb. 13, 2011.
doi:10.1038/ngeo1067.

Kaarlejérvi, E. 2014. The Role of Herbivores in Mediating Responses of Tundra Ecosystems to Climate
Change. Doctor of Philosophy, Umea University, Faculty of Science and Technology, Department of
Ecology and Environmental Sciences.

Kadygrov, E.N., A.S. Viazankin, E.R. Westwater, and K.B. Widener. 1999. Characteristics of the Low-Level
Temperature Inversion at the North Slope of Alaska on the Base of Microwave Remote Sensing Data.
Ninth ARM Science Team Meeting Proceedings, San Antonio, Texas, March 22-26, 1999.
http://www.arm.gov/publications/proceedings/conf09/extended abs/kadygrov2 en.pdf

Kampf, M. and S. Haley. 2014. Risk Management in the Alaska Arctic Offshore: Wicked Problems Require
New Paradigms. The Polar Journal.

Kawaguchi, Y., M. Itoh, and S. Nishino. 2012. Detailed Survey of a Large Baroclinic Eddy with Extremely
High Temperatures in the Western Canada Basin. Deep Sea Research Part I: Oceanographic Research
Papers. 66(0): 90-102.

Kawerak Social Science Program. 2013. Seal and Walrus Harvest and Habitat Areas for Nine Bering Strait
Region Communities. Nome, Alaska: http://www.kawerak.org/socialsci.html.

Keil, K. 2013. Evaluation of the Arctic Shipping Season. The Arctic Institute Center for Circumpolar Security
Studies. Accessed September, 2014. http://www.thearcticinstitute.org/2014/01/evaluation-of-arctic-
shipping-season.html.

Kelly, B.P. 1988. Ringed Seal. In: Selected Marine Mammals of Alaska: Species Accounts with Research and
Management Recommendations. J.W. Lentfer, ed. Washington, DC: Marine Mammal Commission, pp. 57-
77.

Kelly, B.P., J.L. Bengtson, P.L. Boveng, M.F. Cameron, S.P. Dahle, J.K. Jansen, E.A. Logerwell et al. 2010.
Status Review of the Ringed Seal (Phoca Hispida). NMFS-AFSC-212. Seattle, Wash.: U.S. Dept. of
Commerce, National Oceanic and Atmospheric Administration, National Marine Fisheries Service, Alaska
Fisheries Science Center. 250 pp.

Kessler, J.D., D.L. Valentine, M.C. Redmond, M. Du, E.W. Chan, S.D. Mendes, E.W. Quiroz, C.J. Villanueva,
S.S. Shusta, L.M. Werra, S. Yvon-Lewis, and T.C. Weber. 2011. A Persistent Oxygen Anomaly Reveals
the Fate Of Spilled Methane in The Deep Gulf of Mexico. Science. 331: 312-315

Kevan, P.G., B.C. Forbes, S.M. Kevan, and V. Behan-Pelletier. 1995. Vehicle Tracks on High Arctic Tundra:
Their Effects on the Soil, Vegetation, and Soil Arthropods. Journal of Applied Ecology. 32:655-667.

Khan, R.A. and J.F. Payne. 2005. Influence of a Crude Oil Dispersant, Corexit 9527, and Dispersed Oil On
Capelin (Mallotus villosus), Atlantic Cod (Gadus morhus), Longhorn Sculpin (Myoxocephalus
octodecemspinosus), and Cunner (Tautogolabrus adspersus). Environmental Contamination & Toxicology.
75(1): 50-56.

Khan, S., M. Martin, J.F. Payne, and A.D. Rahimtula. 1987. Embyotoxic Evaluation of a Prudoe Bay crude oil
in rats. Toxicology Letters. 38: 109-114.

Kinney, P.J., ed. 1985. Environmental Characterization and Biological Utilization of Peard Bay. OCS Study
MMS 85-0102. Anchorage, AK: USDOC, NOAA, and USDOI, MMS, pp. 97-440.

Literature Cited 33



Lease Sale 193 Draft Second SEIS BOEM

Kishigami, N. 2013. Sharing and Distribution of Whale Meat and Other Edible Whale Parts by the Inupiat
Whalers in Barrow, Alaska, USA. Osaka, Japan: National Museum of Ethnology.

Kittel, T.G.F., B.B. Baker, J.V. Higgins, and J.C. Haney. 2011. Climate Vulnerability of Ecosystems and
Landscapes on Alaska’s North Slope. Regional Environmental Change. 11(1): 249-264.

Konar, B. 2007. Recolonization of a High Latitude Hard Bottom Nearshore Community. Polar Biology. 30:663-
667.

Kondzela, C., M. Garvin, R. Riley, J. Murphy, J. Moss, S.A. Fuller, and A. Gharrett. 2009. Preliminary Genetic
Analysis of Juvenile Chum Salmon from the Chukchi Sea and Bering Strait. N. Pac. Anadr. Fish Comm.
Bull. 5: 25-27.

Konen, K.C., T.E. Moffitt, A. Caspi, A. Taylor, and S. Purcell. 2003. Domestic Violence is Associated with
Environmental Suppression of IQ in Young Children. Developmental Psychopathology. 15(2): 297.

Koski, W.R. and S.R. Johnson. 1987. Behavioral Studies and Aerial Photogrammetry in Responses of Bowhead
Whales to an Offshore Drilling Operation in the Alaskan Beaufort Sea, Autumn 1986. Anchorage, AK:
Shell Western E&P, Inc.

Koski, W.R., J. Zeh, J. Mocklin, A.R. Davis, D.J. Rugh, J.C. George and R. Suydam. 2010. Abundance of
Bering Chukchi-Beaufort bowhead whales (Balaena mysticetus) in 2004 Estimated from Photo-
Identification Data. J Cetacean Res. Manage. 11(2): 89-99.

Kostyuchenko, L.P. 1973. Effect of Elastic Waves Generated In Marine Seismic Prospecting On Fish Eggs in
the Black Sea. Hydrobiological Journal. 9:45-48.

Kovacs, K.M., A. Aguilar, D. Aurioles, V. Burkanov, C. Campagna, N. Gales, T. Gelatt, S.D. Goldsworthy, S.J.
Goodman, and G.J. Hofmeyr. 2012. Global Threats to Pinnipeds. Marine Mammal Science. 28(2): 414-436.

Kovacs, K.M., C. Lydersen, J.E. Overland, and S.E. Moore. 2011. Impacts of Changing Sea-Ice Conditions on
Arctic Marine Mammals. Marine Biodiversity. 41(1): 181-194.

Kristof, N.D. 2003. It's Getting Awfully Warm Up here in Alaska. International Herald Tribune.

Kroeker, K., R.L. Kordas, R. Crim, L.LE. Hendriks, L.R. Ramajo, G.S. Singh, C.M. Duarte, and J.P. Gattuso.
2013. Impacts of Ocean Acidification on Marine Organisms: Quantifying Sensitivities and Interaction with
Warming. Global Change Biology. 19(6), June 2013. 1884—1896.

Kriimmel, E.M., R.W. Macdonald, L. E. Kimpe, L. Gregory-Eaves, M. J. Demers, J. P. Smol, B. Finney,
and J. M. Blais. 2003. Aquatic Ecology: Delivery of Pollutants by Spawning Salmon. Nature.
425(6955):255-256.

Kruse, J.A., M. Baring-Gould, W. Schneider, J. Gross, G. Knapp, and G. Sherrod. 1983. A Description of the
Socioeconomics of the North Slope Borough, Appendix: Transcripts of Selected Inupiat Interviews.
Technical Report 85A. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

Kuhnlein H.V. 1995. Benefits and Risks of Traditional Food for Indigenous Peoples: Focus on Dietary Intakes
of Arctic Men. Canadian Journal of Physiology. 73: 765.

Kujawinski, E.B., M.C. Kido Soule, D.L. Valentine, AK. Boysen, K. Longnecker, M.C. Redmond. 2011. Fate
of Dispersants Associated with the Deepwater Horizon Oil Spill Environ. Sci. Technol. 2011, 45, 1298—
1306

Kuletz, K. 2011. 2011 CHAOZ Cruise Seabird Survey Report. A. Bankert (USFWS), observer. K. Kuletz,
Principal Investigator. Report to Bureau of Ocean Energy Management, Alaska OCS Region by USDOI,
USFWS, Anchorage, AK.

Kuropat, P., and J.P. Bryant. 1980. Foraging Behavior of Cow Caribou on The Utukok Calving Grounds In
Northwestern Alaska. Pages 64-70 in E. Reimers, E. Gaare, and S. Skjenneberg, eds. Proceedings of the
Second International Reindeer/Caribou Symposium, Roros, Norway, 1979.

Kwok, R., G. Spreen, and S. Pang. 2013. Arctic Sea Ice Circulation and Drift Speed: Decadal Trends and Ocean
Currents. Journal of Geophysical Research: Oceans. 118:2408-2425.

34 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Laist, D.W., A.R. Knowlton, J.G. Mead, A.S. Collet, and M. Podesta. 2001. Collisions between Ships and
Whales. Marine Mammal Science. 17(1): 35-75.

Lambertsen, R.H., K.J. Rasmussen, W.C. Lancaster, and R.J. Hintz. 2005. Functional Morphology of the Mouth
of the Bowhead Whale and its Implications for Conservation. Journal of Mammalogy. 862342-352

Lane, P.V. Z., L. Llinas, S.L. Smith, and D. Pilz. 2008. Zooplankton Distribution in The Western Arctic During
Summer 2002: Hydrographic Habitats and Implications For Food Chain Dynamics. Journal of Marine
Systems. 70 (1-2) (3): 97-133.

Langdon, S. 1995. An Overview of North Slope Society: Past and Future. USDOI, MMS, Alaska OCS Region.

Larned, W.W., R. Stehn, and R. Platte. 2006. Eider Breeding Population Survey Arctic Coastal Plain, Alaska
2006. Unpublished report. Anchorage, AK: USDOI, FWS, Migratory Bird Management, 53 pp.

Lauth, R. 2014. Bottom Trawl Summary. In Collections in Post-Cruise Report for Field Work Conducted on
the 2013 Surface-Midwater Trawl and Oceanographic Survey of the Northeastern Bering Sea and Chukchi
Sea; UAF-AFSC Joint Submission to CIAP, BOEM, and AYKSSI, January 15, 2014.

Lawhead, B.E., and A K. Prichard. 2007. Mammal Surveys in the Greater Kuparuk Area, Northern Alaska,
2006: ABR, Inc., Environmental Research & Services, Fairbanks, Alaska. Final Report for ConocoPhillips
Alaska Inc., Anchorage, AK. 34 pp. http://www.arlis.org/docs/vol1/E/53995127/53995127-2006.pdf

Lefevre, J.S. 2013. A Pioneering Effort in the Design of Process and Law Supporting Integrated Arctic Ocean
Management. Environmental Law Institute. 43(10893).

Legagneux, P., G. Gauthier, N. Lecomte, N.M. Schmidt, D. Reid, M. Cadieux, D. Berteaux, J. Béty, C. Krebs,
and R. Ims. 2014. Arctic Ecosystem Structure and Functioning Shaped by Climate and Herbivore Body
Size. Nature Climate Change.

Leidersdorf, C.B., C.P. Scott, and K.D. Vaudrey. 2012. Freeze-Up Processes in the Alaskan Beaufort and
Chukchi Seas. In: OTC Artic Technology Conference 3 -5 December 2012. Houston, TX. Offshore
Technology Conference.

Leishman, J.G. 2006. Aeridynamic Design of Helicopters. In Principles of Helicopter Aerodynamics. pp. 277.
Cambridge University Press.

Lenart, E.A. 2011. Units 26B and 26C Caribou. Pages 315-345 in P. Harper, Editor. Caribou Management
Report of Survey and Inventory Activities 1 July 2008-30 June 2010. Project 3.0. Juneau, Alaska: Alaska
Department of Fish and Game.

Levinton, J. S. 1982. Marine ecology. Englewood Cliffs, CA: Prentice-Hall.

Levy, B.S., D.H. Wegman, S.L. Baron, and R.K. Sokas. 2011. Occupational and Environmental Health:
Recognizing and Preventing Disease and Injury. Oxford University Press (Ed.). 6th ed.

Liebezeit, J.R., S.J. Kendall, S. Brown, C.B. Johnson, P. Martin, T.L. McDonald, D.C. Payer, C.L. Rea, B.
Streever, A.M. Wildman, and S. Zack. 2009. Influence of Human Development and Predators on Nest
Survival of Tundra Birds, Arctic Coastal Plain, Alaska. Ecological Applications. 19(6), pp. 1628-1644.

Lillis, A., D. Eggleston, and D. Bohnenstiehl. 2013. Oyster Larvae Settle In Response To Habitat-Associated
Underwater Sounds. PloS One. 8 (10): €79337.

Lin Callow, LTLC Consulting and Salmo Consulting Inc. 2012. Oil and Gas Exploration & Development
Activity Forecast. Canadian Beaufort Sea 2012-2027. Prepared for Beaufort Regional Environmental
Assessment Aboriginal Affairs and Northern Development Canada. 46 pp.

Lindsay, B. 2009. Grizzly Bears Take Northern Vacation. The Science Creative Quarterly, (4). 6 pp. Available
at http://www.scq.ubc.ca/grizzly-bears-take-northern-vacation/.

Ljungbad, D.K., S.E. Moore, J.T. Clark, and J.C. Bennett. 1988. Distribution, Abundance, Behavior and
Bioacoustics of Endangered whales in the Western Beaufort and Northeastern Chukchi Seas, 1979-87.
Final Report: OSC Study MMS-87-0122. Minerals Management Service, Alaska OCS Region, Anchorage
Alaska.

Literature Cited 35



Lease Sale 193 Draft Second SEIS BOEM

Ljungblad, R.W. and D.R. Van Schoik. 1982. Aerial Surveys of Endangered Whales in the, Northern Bering,
Eastern Chukchi, and Alaskan Beaufort Seas, Spring 1984. Anchorage, AK; USDOI, MMS, Alaska OCS
Region. 35 pp.+ appendices.

Ljungblad, R.W., S.E. Moore, J.T. Clarke, and J.C. Bennett. 1986. Aerial Surveys of Endangered Whales in the
Northern Bering, Eastern Chukchi and Alaskan Beaufort Seas, 1985: With a Seven Year Review, 1979-85.
OCS Study, MMS 86-0002. NOSC Technical Report 1111. Anchorage, AK; USDOI, MMS, Alaska OCS
Region. 142 pp.

Ljungblad, R.-W., S.E. Moore, J.T. Clarke, J.C. Bennett. 1987. Distribution, Abundance, Behavior and
Bioacoustics of Endangered Whales in the Western Beaufort and Northeastern Chukchi Seas, 1979-86:
With a Seven Year Review, 1979-85. OCS Study, MMS 87-0039. NOSC Technical Report 1232
Anchorage, AK; USDOI, MMS, Alaska OCS Region. 213 pp.

Lonne, O. and B. Gullickson. 1989. Size, Age, Diet of Polar Cod (Boreogadus saida) in Ice Covered Waters.
Polar Biology. 9: 187-191.

Lorenzen, E.D., D. Nogués-Bravo, L. Orlando, J. Weinstock, J. Binladen, K.A. Marske, A. Ugan, M.K.
Borregaard, M.T.P. Gilbert, and R. Nielsen. 2011. Species-Specific Responses of Late Quaternary
Megafauna to Climate and Humans. Nature. 479(7373): 359-364.

Loughlin, T.R. 1994. Marine Mammals and the Exxon Valdez. San Diego, CA: Academic Press, Inc.

Lowry, L.F., K.J. Frost, and J.J. Burns. 1980. Variability in the Diet of Ringed Seals, Phoca Hispida, in Alaska.
Canadian Journal of Fisheries and Aquatic Sciences. 37(12): 2254-2261.

Lowry, L.F., K.J. Frost, and K.W. Pitcher. 1994. Observations of Oiling of Harbor Seals in Prince William
Sound. Pp 209-225 in T.R. Loughlin, ed. Marine Mammals and the Exxon Valdez. Academic Press, San
Diego, CA.

Lowry, L.F., R.R. Nelson, and K. J. Frost. 1987. Observations of Killer Whales, (Orcinus orca), in Western
Alaska: Sighting, Strandings and Predation on Other Marine Mammals. Canadian Field-Naturalist. 101:6—
12.

Lubchenco J, M. McNutt, B. Lehr, M. Sogge, M. Miller, S. Hammond, W. Conner. 2010. Deepwater
Horizon/BP Oil Budget: What happened to the 0il? Silver Spring, MD: National Oceanic and Atmospheric
Administration.

Lunn, N.J.; S.L. Schliebe, L. Scott, and E.W. Born. 2002. Polar Bears: Proceedings of the 13" Working
Meeting of the [IUCN/SSC Polar Bear Specialist Group. Nuuk, Greenland, Jun. 23-38, 2001. Occasional
Paper of the IUCN Species Survival Commission No. 26. Gland, Switzerland: ITUCN, the World
Conservation Union, 153 pp.

Lurgi, M., B.C. Lopez, and J.M. Montoya. 2012. Novel Communities from Climate Change. Philosophical
Transactions of the Royal Society of London. Series B, Biological Sciences. 367(1605): 2913-2922.

Luton, H.H. 1985. Effects of Renewable Resource Harvest Disruptions on Socioeconomic and Sociocultural
Systems: Wainwright, Alaska. 91. Anchorage, AK: USDOI-MMS.

Lysne, L.A., E.J. Mallek, and C.P. Dau. 2004. Near Shore Surveys of Alaska's Arctic Coast, 1999-2003.
Fairbanks, AK: USDOI, FWS, 60 pp.

MacDonald, I., B. Bluhm, K. Iken, S. Gagaev, and S. Strong. 2010. Benthic Macrofauna and Megafauna
Assemblages In The Arctic Deep-Sea Canada Basin. Deep Sea Research Part II: Topical Studies in
Oceanography. 57 (1-2) (1): 136-52.

MacQueen, K.M., E. McLellan, D.S. Metzger, S. Kegeles, R.P. Strauss, R.Scotti, L. Blanchard, and R.T. Trotter
I1. 2001. What is Community? An Evidence-Based Definition for Participatory Public Health. American
Journal of Public Health. December 2001. Vol. 91. No. 12.

Magdanz, J.S,. Utermohle, C.J., and Wolfe, R.J. 2002. The Production and Distribution of Wild Food in Wales
and Deering Alaska. Technical Paper 259. Anchorage, AK: Alaska Department of Fish and Game Division
of Subsistence.

36 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Mahon, S., R.F. Addison and D.E. Willis. 1987. Effects of Scotian Shelf Natural Gas Condensate on the
Mummichog. Marine Pollution Bulletin. 18(2) 74-77.

Mahoney, A.R., H. Eicken, A.G. Gaylord, and R. Gens. 2014. Landfast Sea Ice Extent in the Chukchi and
Beaufort Seas: The Annual Cycle and Decadal Variability. Cold Regions Science and Technology. Article
first published online: 19 March 2014. 103:41-56.

Mahoney, A.R., H. Eicken, L.H. Shapiro, R. Gens, T. Heinrichs, F.J. Meyer, and A. Graves. 2012. Mapping and
Characterization of Recurring Spring Leads and Landfast Ice in the Beaufort and Chukchi Seas. OCS Study
BOEM 2012-067. Fairbanks, AK: University of Alaska Coastal Marine Institute and USDOI, BOEM,
Alaska OCS Region. 179 pp. http://www.boem.gov/BOEM-Newsroom/Library/Publications/2012/BOEM-
2012-067.aspx.

Manen, C.A. and M.J. Pelto. 1984. Transport and Fate of Spilled Oil. In: Proceedings of a Synthesis Meeting:
The North Aleutian Shelf Environment and Possible Consequences of Offshore Oil and Gas Development
(Sale 75), L.K. Thorsteinson, ed. Anchorage, Ak., Mar. 9-11, 1982. Anchorage, AK: USDOC, NOAA,
OCSEAP and USDOI, MMS, Alaska OCS Region, pp. 11-34.

Mann R., D.M.Munroe, E.N. Powell, E.E. Hofmann, and J.M. Klinck. 2013. Bivalve Molluscs: Barometers of
Climate Change in Arctic Marine Systems. Pp. 1-22 in Responses of Arctic Marine Ecosystems to Climate
Change. AK-SG-13-03 ed. (Mueter, F.J. et al., eds.). Alaska Sea Grant College Program, School of
Fisheries and Ocean Sciences, University of Alaska Fairbanks, Fairbanks, Alaska.

Marine Exchange of Alaska. 2011. Marine Exchange of Alaska website. Juneau, Alaska. Available at
http://www.mxak.org/

Marshall, C.D., H. Amin, K.M. Kovacs, and C. Lydersen. 2006. Microstructure and Innervation of The
Mystacial Vibrissal Follicle-Sinus Complex in Bearded Seals, erignathus barbatus (pinnipedia: Phocidae).
The Anatomical Record Part A: Discoveries in Molecular, Cellular, and Evolutionary Biology. 288(1):13-
25.

Marshall, C.D., K.M. Kovacs, and C. Lydersen. 2008. Feeding Kinematics, Suction and Hydraulic Jetting
Capabilities In Bearded Seals (erignathus barbatus). The Journal of Experimental Biology. 211:699-708.

Martin, B., M. Laurinolli, D. Hannay, and R. Bohan. 2008. Chukchi Sea Acoustic Monitoring Program. In:
Funk, D.W., Rodrigues, R., Funk, D.S., and Koski, W.R. (eds). Joint monitoring program in the Chukchi
and Beaufort seas, July-November 2007. LGL Alaska Report P971-1, Report from LGL Alaska Research
Associates, Inc., LGL Ltd., JASCO Research, Ltd., and Greeneridge Sciences, Inc., for Shell Offshore,
Inc., ConocoPhillips Alaska, Inc., and National Marine Fisheries Service, U.S. Fish and Wildlife Service.
445 pp. plus Appendices.

Martin, P. D., D. C. Douglas, and T. Obritschkewitsch. 2009. Distribution and Movements of Steller's Eiders In
The Non-Breeding Period. Unpublished manuscript. U.S. Fish and Wildlife Service and U.S. Geological
Survey.

Massonnet, F., T. Fichefet, H. Goosse, C. M. Bitz, G. Philippon-Berthier, M. Holland,and P. Y. Barriat, 2012:
Constraining Projections of Summer Arctic Sea Ice. Cryosphere, 6, 1383—1394.

Mathis, J. 2011. Biogeochemical Assessment of the OCS Arctic Waters: Current Status and Vulnerability to
Climate Change. Ongoing study, focus shifted from North Aleutian Basin to Chukchi Sea, latest report in:
Coastal Marine Institute, UAF, Annual Report No. 17. Submitted to USDOI, Bureau of Ocean Energy
Management, Regulation, and Enforcement. BOEMRE 2011-029. Available from:
http://www.boem.gov/Alaska-Reports-2011/.

Mathis, J. T., J. N. Cross, and N. R. Bates. 2011. Coupling Primary Production and Terrestrial Runoff to Ocean
Acidification And Carbonate Mineral Suppression In The Eastern Bering Sea. Journal of Geophysical
Research. 116 (C2).

Mathis, J.T. and J. Questel. 2013. Assessing Seasonal Changes in Carbonate Parameters Across Small Spatial
Gradients in the Northeastern Chukchi Sea. Continental Shelf Research. 67: 42-51.

Literature Cited 37



Lease Sale 193 Draft Second SEIS BOEM

Mathis, J.T., S.R. Cooley, N. Lucey, S. Colt, J. Ekstrom, T. Hurst, C. Hauri, W. Evans, J.N. Cross, and R.A.
Feely. 2014. Ocean Acidification Risk Assessment for Alaska’s Fishery Sector. Progress in Oceanography.

(0).

Matkin, C.O., E.L. Saultis, G.M. Ellis, P. Olesuik, S.D. Rice. 2008. Ongoing Population-Level Impacts On
Killer Whales Orincus Orca Following The ‘Exxon Valdez’ Oil Spill in Prince William Sound, Alaska.
Marine Ecology Progress Series. 356: 269-281.

Matuschek, R. and K. Betke. 2009. Measurements of Construction Noise during Pile Driving of Offshore
Research Platforms and Wind Farms.

Maxwell, S.M., E.L. Hazen, S.J. Bograd, B.S. Halpern, and G.A. Breed. 2013. Cumulative Human Impacts on
Marine Predators. Nature Communication. 4.

McCarthy, J., and Martello, M.L. 2005. Chapter 17: Climate Change in the Context of Multiple Stressors and
Resilience. In Arctic Climate Impact Assessment (ACIA), pp. 945. Cambridge University Press.

McCauley, R.D., Fewtrell, J., and Popper A.N. 2003. High Intensity Anthropogenic Sound Damages Fish Ears.
J. Acoust. Soc. AM. 113 (1), January 2003. pp. 638-642.

McCauley, R.D., J. Fewtrell, A.J. Duncan, C. Jenner, M.-N. Jenner, J. D. Penrose, R.I.T. Prince, A. Adhitya, J.
Murdoch and K. McCabe. 2000a. Marine Seismic Surveys: Analysis and Propegation of Air-Gun Signals;
and the Effects of Exposure on Humpback Whales, Sea Turtles, Fishes and Squid. Centre for Marine
Science and Technology, Curtain University, R99-15, Perth, Western Australia. 185 pp.

McCauley, R.D., J. Fewtrell, A.J. Duncan, C. Jenner, M-N. Jenner, J.D. Penrose, R.I.T. Prince, A. Adhitya, J.
Murcdoch, and K. McCabe, 2000b. Marine Seismic Surveys: A Study of Environmental Implications. The
APPEA Journal: 692-708.

McDonald, J.I., S.L. Wilkens, J.A. Stanley & A.G. Jeffs. 2014. Vessel Generator Noise As A Settlement Cue
For Marine Biofouling Species. Biofouling: The Journal of Bioadhesion and Biofilm Research. 30:6, 741-
749.

McDonald, T., W. Richardson, K. Kim, and S. Blackwell. 2010. Distribution of Calling Bowhead Whales
Exposed to Underwater Sounds from Northstar and Distant Seismic Surveys, 2009. In Monitoring of
Industrial Sounds, Seals, and Bowhead Whales Near BP's Northstar Oil Development, Alaskan Beaufort
Sea: Comprehensive Report for 2005-2009. Edited by W. J. Richardson. LGL Report P1133-6 ed.pp. 6-1-
6-38. Anchorage, AK: LGL Alaska Research Associates, Inc., Greeneridge Sciences Inc., WEST Inc., and
Applied Sociocultural Research for BP Exploration (Alaska) Inc.

McGarrity, J. and G. Henning. 2013. Big Freighter Traverses Northwest Passage for 1st Time. Reuters:
London. Available at http://www.reuters.com/article/2013/09/27/us-shipping-coal-arctic-
idUSBRE98Q0K720130927.

McKendrick, J.D. 2000. Vegetation Responses to Disturbance. In The Natural History of an Arctic Oilfield, eds
J.C. Truett and S.R. Johnson, 35-56.

McKendrick, J.D. and W.W. Mitchell. 1978. Fertilization Hastens Recovery Of Oil-Damaged Arctic Tundra,
Prudhoe Bay, Alaska. Arctic. 31 (3): 296-304.

McNew, L., C. Handel, J. Pearce, T. DeGange, L. Holland-Bartels, and M. Whalen. 2013. Changing Arctic
ecosystems—The Role of Ecosystem Changes Across the Boreal-Arctic Transition Zone on the
Distribution and Abundance of Wildlife Populations. Fact Sheet 2013-3054. U.S. Geological Survey.

McTigue, N.D., and K.H. Dunton. 2014. Trophodynamics and Organic Matter Assimilation Pathways in The
Northeast Chukchi Sea, Alaska. Deep Sea Research Part II: Topical Studies in Oceanography. 102(4): 84-
96.

Mecklenberg, C.W., T.A. Mecklenberg, and L.K. Thorsteinson. 2002. Fishes of Alaska. American Fisheries
Society, Bethesda, MD. 1037 pp.

Mecklenburg C.W., D.L. Stein, B.A. Sheiko, N.V. Chernova, T.A. Mecklenburg, and B.A. Holladay. 2007.
Russian—American Long-term Census of the Arctic: Benthic Fishes Trawled in the Chukchi Sea and Bering
Strait, August 2004. Northwest Nat 88:168—187.

38 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Mecklenburg C.W., P. R.Maller and D. Steinke. 2011. Biodiversity of Arctic Marine Fishes: Taxonomy and
Zoogeography. Marine Biodiversity. 41:109-140.

Meier, W.N., S. Gerland, .M.A. Granskog, J.R. Key, C Haas, G.K. Hovelsrud, K.M. Kovacs, A. Makshtas, C.
Michel, D. Perovich, J.D. Reist and B.E.H. van Oort. 2011. Sea Ice. In: Snow, Water, Ice and Permafrost
in the Arctic (SWIPA): Climate Change and the Cryosphere. Arctic Monitoring and Assessment
Programme (AMAP) pp. 9-1-9-88.

Melillo, J. M., T.C. Richmond, and G.W. Yohe, Eds., 2014: Climate Change Impacts in the United States: The
Third National Climate Assessment. U.S. Global Change Research Program, 841 pp.
doi:10.7930/J0Z31WJ2.

Melinger, D.K., K.M. Stafford, C.L. Berchok, and J. Delarue. 2010. Where do the Chukchi Sea Fin Whales
Come From? Looking for Answers in the Structure of Songs Recorded in the Bering Sea and Western
North Pacific. JASCO Appl. Sci., 432-1496 Lower Water St., Halifax, NS B3J 1R9, Canada NOAA/AFSC,
Seattle, WA 98115.

Menteer, B., and J. Collins. 2010. Move it or lose it? The Ecological Ethics of Relocating Species Under
Climate Change. Ecological applications. Vol. 20- Ecological Society of America.

Meuter, F.J., J.D. Resist, A.R. Majewski, D. Sawatzky, J.S. Christiansen, K.J. Hedges,B.W. Coad, O.V.
Karamushko, R.R. Lauth, A. Lynghammar, S.A. MacPhee, and C.W. Mecklenburg. 2013. Marine Fishes
of the Arctic (in Arctic Report Card 2013). http://www.arctic.noaa.gov/reportcard/marine_fish.html

Meuter, F.J., J.D. Resist, A.R. Majewski. .D. Sawatzky, J.S. Christiansen, K.J. Hedges, B.W. Coad, O.V.
Karamushko, R.R. Lauth, A. Lynghammar, S.A. MacPhee, and C.W. Mecklenburg. 2013. Marine Fishes
of the Arctic (in Arctic Report Card 2013). http://www.arctic.noaa.gov/reportcard/marine_fish.html

Meyers, R.J. Testimony before the U.S. House Energy and Commerce Committee. On The “Jobs and Energy
Permitting Act of 2011.” Committee meeting April 13, 2011. Available at
http://www.crowell.com/files/Testimony-Robert-Meyers-Subcommittee-on-Energy-Power-April-2011.pdf

Miles, P., C. Malme, and W.J. Richardson. 1987. Prediction of Drilling Site-Specific Interaction of Industrial
Acoustic Stimuli and Endangered Whales in the Alaskan Beaufort Sea. BBN Rep. 6509, OCS Study MMS
87-0084, NTIS PB88-158498. Cambridge, MA: BBN Labs, Inc. and LGL Ltd. for U.S. Minerals
Management Service.

Miller, G.W. and R.A. Davis. 2002. Marine Mammal and Acoustical Monitoring of Anderson Exploration
Limited's Open-Water Seismic Program in the Southeastern Beaufort Sea, 2001. LGL Report TA 2618-1.
Anchorage, AK: LGL Ecological Research Associates, Inc.

Ministry of Natural Resources of the Russian Federation. 2014. WALRUS, Laptev Subspecies Odobenus
Rosmarus (Subspecies Laptevi). Accessed August 28, 2014.
http://zapoved.ru/species/262/%D0%9C%D0%BE%D1%80%D0%B6.

Ministry of Natural Resources of the Russian Federation. 2014. WALRUS, Laptev Subspecies Odobenus
Rosmarus (Subspecies Laptevi). Accessed August 28, 2014.
http://zapoved.ru/species/262/%D0%9C%D0%BE%D1%80%D0%B6.

Mobley, C.M., J.C. Haggarty, C.J. Utermohle, M. Eldridge, R.E. Reanier, A. Crowell, B.A. Ream, D.R. Yeaner,
J.M. Erlandson, P.E. Buck, W.B. Workman, and K.W. Workman. 1990. The 1989 Exxon Valdez Cultural
Resource Program. Anchorage, AK: Exxon Shipping Company and Exxon Company, USA, 300 pp.

Mohr, J.L., N.J. Wilimovsky, and E.Y. Dawson. 1957. An Arctic Alaskan Kelp Bed. Arctic. 10 (1): 45-52.

Moles, A. and T.L. Wade. 2001. Parasitism and Phagocytic Function among Sand Lance Ammodytes
hexapterus Pallas Exposed to Crude Oil-Laden Sediments. Bull. Environ. Contam. Toxicol. 66:528-535.

Monnett, C. 2010. Maps of Tagged Belugas. E-mail report from R. Suydam, NSB Wildlife Department,
Barrow, AK to C. Monnett. Subject: Maps Of Tagged Beluga Locations And Note of An Observation of
500-1000 Belugas in Elson Lagoon from Plover Point in Late July of 2010.

Monnett, C. and S.D. Treacy. 2005. Aerial Surveys of Endangered Whales in the Beaufort Sea Fall 2002-2004.
OCS Study MMS 2005-037. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

Literature Cited 39



Lease Sale 193 Draft Second SEIS BOEM

Montgomery, J.C., A. Jeffs, S.D. Simpson, M. Meekan, and C. Tindle. 2006. Sound as An Orientation Cue For
The Pelagic Larvae Of Reef Fishes And Decapod Crustaceans. Advances in Marine Biology. 51: 143-96.

Moore S.E. and D.P. DeMaster. 1997. Cetacean Habitats in the Alaskan Arctic. Journal of Northwest Atlantic
Fishery Science. 22:55-69.

Moore, S. and J.T. Clarke. 2002. Potential Impact of Offshore Human Activities on Gray Whales (Eschrichtius
robustus). Journal of Cetacean Research and Management. 4(1):19-25.

Moore, S., J. Waite, N. Friday, and T. Honkalehto. 2002. Distribution and Comparative Estimates of Cetacean
Abundance on the Central and South-Eastern Bering Sea Shelf with Observations on Bathymetric and Prey
Associations. Progr.Oceanogr. 55(1-2): 249-262.

Moore, S.E,. J.C. George, G. Sheffield, J. Bacon, and C.J. Ashijan. 2010. Bowhead Whale Distribution and
Feeding Near Barrow, Alaska, in the Late Summer 2005-06. Arctic 63(2):195-205.

Moore, S.E. 2000. Variability of Cetacean Distribution and Habitat Selection in the Alaskan Arctic, Autumn
1982-91. Arctic. 53(4): 448-460.

Moore, S.E. 2010. Whales Facing Climate Change in the Pacific Arctic. Whalewatcher. 39(2): 7-11.

Moore, S.E. and R.R. Reeves. 1993. Distribution and Movement. In The Bowhead Whale. Edited by J. J. Burns,
J. J. Montague and C. J. Cowles. Special Publication of The Society for Marine Mammalogy ed.Vol. 2. pp.
313-386. Lawrence, KS: The Society for Marine Mammalogy.

Moore, S.E., D. Ljungblad, and D. Schmidt. 1984. Ambient, Industrial and Biological Sounds Recorded in the
Northern Bering, Eastern Chukchi and Alaskan Beaufort Seas during the Seasonal Migrations of the
Bowhead Whale (Balaena Mysticetus), 1979-1982. NTIS PB86-168887. San Diego, CA: SEACO Inc. for
U.S. Minerals Management Service.

Moore, S.E., D.P. DeMaster, and P.K. Dayton. 2000. Cetacean Habitat Selection in the Alaskan Arctic During
Summer and Autumn. Arctic. 53(4): 432-447.

Moore, S.E., J.C. George, K.O. Coyle, and T.J. Weingartner. 1995. Bowhead Whales Along the Chukotka
Coast in Autumn. Arctic. : 155-160.

Moore, S.E., J.T. Clarke, and D.K. Ljungblad. 1989. Bowhead Whale (Balaena Mysticetus) Spatial and
Temporal Distribution in the Central Beaufort Sea During Late Summer and Early Fall 1979-86. Report to
the International Whaling Commission #39. International Whaling Commission.

Moore, S.E., K.M Stafford, and L.M. Munger. 2010. Acoustic and Visual Surveys for Bowhead Whales in the
Western Beaufort and far Northeastern Chukchi Seas. Deep Sea Research. Part II 57(1-2) 153-157.

Moore, S.E., R.R. Reeves, B.L. Southall, T.J. Ragen, R.S. Suydam, and C.W. Clark. 2012. A New Framework
for Assessing the Effects of Anthropogenic Sound on Marine Mammals in a Rapidly Changing Arctic.
Bioscience. 62(3): 289-295.

Moriyasu, M. 2004. Effects of Seismic and Marine Noise on Invertebrates: A Literature Review. Canadian
Science Advisory Secretariat; Canada. Dept. of Fisheries and OceansFisheries and Oceans.

Moseley, V., R. Knackstedt, and M.J. Wargovich. 2014. Natural Products in the Prevention of Cancer:
Investigating Clues in Traditional Diets for Potential Modern-Day Cures. In Phytochemicals of
Nutraceutical Importance. D. Prakash and G. Sharma, eds. pp. 33.

Moskvitch, K. 2014. Mysterious Siberian Crater Attributed to Methane. Nature.

Moss, J.H., .M. Murphy, E.V. Farley, L.B. Eisner, and A.G. Andrews. 2009. Juvenile Pink and Chum Salmon
Distribution, Diet, and Growth In The Northern Bering and Chukchi seas. N. Pac. Anadr. Fish Comm. Bull.
5: 191-196.

Moulton, L.L. and J.C. George. 2000. Freshwater Fishes in the Arctic Oil-Field Region and Coastal Plain of
Alaska. In: The Natural History of an Arctic Oil Field: Development and the Biota, J.C. Truett and S.R.
Johnson, eds. New York: Academic Press, pp. 327-348.

40 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Moulton, V.D., W.J. Richardson, M.T. Williams, and S.B. Blackwell. 2003. Ringed Seal Densities and Noise
Near an Icebound Artificial Island with Construction and Drilling. Acoustics Research Letters Online. 4:
112.

Moulton, V.D., W.J. Richardson, T.L. McDonald, R.E. Elliott, and M.T. Williams. 2002. Factors Influencing
Local Abundance and Haulout Behaviour of Ringed Seals (Phoca Hispida) on Landfast Ice of the Alaskan
Beaufort Sea. Canadian Journal of Zoology. 80(11): 1900-1917.

Mowat, G. and D.C. Heard. 2006. Major Components of Grizzly Bear Diet Across North America. Canadian
Journal of Zoology. 84(3): 473-489.

Mudge, T.D., E. Ross, D.B. Fissel, and J.R. Marko. 2013. Further Improvements to Understandings of Extreme
Arctic Sea Ice Thickness Derived from Upward Looking Sonar Ice Data. In: Proceedings of the 22nd
International Conference on Port and Ocean Engineering Under Arctic Conditions. Espo, Finland.

Mueter, F. 2014. Arctic Ecosystem Integrated Survey, Overview and Preliminary Results. Presentation to the
Scientific and Statistical Committee of the North Pacific Fishery Management Council, Feb, 3, 2014,
Seattle, WA.

Mueter, F. and J. Weems. 2014a. Post-Cruise Report for field work conducted on the 2013 Surface- Midwater
Trawl and Oceanographic Survey of the Northeastern Bering Sea and Chukchi Sea; University of Alaska
Fairbanks and NMFS Alaska Fishery Science Center Joint Submission to CIAP, BOEM, and AYKSSI,
January 15, 2014. 63 pp.

Mueter, F. and J. Weems. 2014b. Distribution of Fish, Crab and Lower Trophic Communities in the Northern
Bering Sea and Chukchi Sea. Quarter Report for October 1 - December 31, 2013. UAF-AFSC Joint
Submission to BOEM, January 15, 2014. 63 pp.

Mueter, F., E. Farley, R. Lauth, and A. Andrews. 2012. Daily Research Cruise Reports August 8 — September
19, 2012: Arctic Ecosystem Integrated Survey (Arctic Eis) Surface/Midwater/Bottom Trawl and
Oceanographic Survey in the Northeastern Bering Sea and Chukchi Sea. Lead Investigator F. Mueter
(University of Alaska, Fairbanks) in collaboration with scientists at the NOAA Alaska Fisheries Science
Center.

Murphy, K., F. Huettmann, N. Fresco, and J. Morton. 2010. Connecting Alaska Landscapes into the Future;
Results from an Interagency Climate Modeling, Land Management and Conservation Project. Final Report.
University of Alaska, Fairbanks, AK: Scenarios Network for Alaska & Arctic Planning.

Mustonen, M. 2013. The Dilemma of Vessel Noise. Tallin, Estonia. European Union Regional Development
Fund.November 2, 2013.

Nagy, J.A., W.H. Wright, T.M. Slack, and A.M. Veitch. 2005. Seasonal Ranges of the Cape Bathurst,
Bluenose-West, and Bluenose-East Barren-Ground Caribou Herds. Northwest Territories, Resources,
Wildlife & Economic Development, Manuscript Report No. 167. 43 pp.
http://www.enr.gov.nt.ca/_live/documents/content/seasonal_ranges_of the cape bathurst bluenose-
west.pdf

Nahrgang, J, L. Camusa, M.G. Carlsc, P.Gonzalezd, M. Jonssona, I.C. Tabane, R.K. Bechmanne, J.S.
Christiansen, H. Hop. 2010b. Biomarker Responses in Polar Cod (Boreogadus saida) Exposed to the
Water. Aquatic Toxicology. 97: 234-242.

Nahrgang, J., Camus, L., Gonzalez, P., Jonsson, M., Christiansen, J.S., Hop, H. 2010a. Biomarker Responses in
Polar Cod (Boreogadus saida) Exposed to Dietary Crude Oil. Aquatic Toxicology 96:77-83.

Nahrgang, J., L. Camusa, Fredrik Broms, J.S. Christiansen, H. Hop. 2010c. Seasonal Baseline Levels of
Physiological and Biochemical Parameters in Polar Cod (Boreogadus saida): Implications for
Environmental Monitoring. Marine Pollution Bulletin. 60:1336-1345

Nanda, S. 1984. Cultural Anthropology, Second Edition. Stamford, Connecticut: Wadsworth Publishing
Company (Cengage Learning).

NASA (National Aeronautics and Space Administration). 2013. Physical Ocean: Salinity. Available at
http://science.nasa.gov/earth-science/oceanography/physical-ocean/salinity/

Literature Cited 41



Lease Sale 193 Draft Second SEIS BOEM

NASA (National Atmospheric and Oceanographic Administration). 2011. Earth Observatory: Arctic Oscillation
Chills North America, Warms Arctic. January 26, 2011. Available at
http://earthobservatory.nasa.gov/IOTD/view.php?id=48882

NASA and U.S. Coast Guard. 1998. Arctic Exploration Online. Quest Project Web page. Available at
http://quest.arc.nasa.gov/arctic/ Last updated September 4, 1998.

Natali, S.M., E.A.G. Schuur, E.E. Webb, C.E. Hicks Pries, and K.G. Crummer. 2014. Permafrost Degradation
Stimulates Carbon Loss from Experimentally Warmed Tundra. Ecology. 95(3): 602-608.

National Aboriginal Health Organization. 2008. An Overview of Traditional Knowledge and Medicine and
Public Health in Canada. Ottawa, Canada: National Aboriginal Health Organization.

National Academy of Science. 2003. Cumulative Environmental Effects of Oil and Gas Activities on Alaska's
North Slope. Contract No. X-82827701. Washington, DC: National Academies Press.

National Science and Technology Council. Executive Office of the President. 2013. Arctic Research Plan: FY
2013-2017, February 2013. 104 pp.

Neff, J. M. 1990. Effects of Oil On Marine Mammal Populations: Model simulations. In Sea Mammals and Oil:
Confornting the Risks, J. R. Geraci and D. J. St. Aubine, eds. San Diego, CA: Academic Press, Inc. and
Harcourt, Brace Jovanovich, pp 35-54.

Neft, J.M. 2002. Bioaccumulation in marine organisms: Effect of Contaminants From Oil Well Produced
Water. Amsterdam: Elsevier Science.

Neft, J.M., G.S. Durell, J.H.Trefry and J.S.Brown. 2010. Environmental Studies in the Chukchi Sea 2008:
Chemical Characterization. Prepared for ConocoPhillips Alaska Inc. and Shell Exploration & Production,
Alaska. Prepared by Battelle Memorial Institute, Exponent Inc., Florida Institute of Technology, Neff &
Associates. 157 pp.

Nelson, R.R., J.J. Burns, and K.J. Frost. 1984. The Bearded Seal (Erignathus Barbatus). In Marine Mammal
Species Accounts, Edited by J. J. Burns. Wildlife Technical Bulletin No. 7. ed.pp. 1-6. Juneau, AK: Alaska
Department of Fish and Game.

Nerini, M. 1984. A review of gray whale feeding ecology. In: Jones, M.L., S.L. Swartz, and S. Leatherwood
(eds.). The Gray Whale, Eschrichtius robustus. Academic Pres, Inc. Orlando, F1. pp. 423—450.

NESCAUM (Northeast States for Coordinated Air Use Management). 1994. Photochemical Assessment
Monitoring Stations (PAMS) Preview of 1994 Ozone Precursor Concentrations in the Northeastern U.S.:
Limitations of the VOC to NOx Ratio Approach. Available at:
http://capita.wustl.edu/nescaum/Reports/PAMS94/nepams4.html

Netto, S., G. Fonseca, and F. Gallucci. 2010. Effects of Drill Cuttings Discharge On Meiofauna Communities
Of A Shelf Break Site In The Southwest Atlantic. Environmental Monitoring and Assessment. 167 (1-4):
49-63.

New Fields, Scott Phillips, MD. 2012. Baseline Community Health Data: Alaska Pipeline Project. Anchorage,
AK: State of Alaska HIA Program.

Newell, J. 2004. The Russian Far East: A Reference Guide for Conservation and Development. McKinleyville,
CA: Daniel & Daniel Publishers, Inc. in association with Friends of the Earth, Japan.

Newman, M.C., and W.H. Clements. 2008. Ecotoxicology: A Comprehensive Treatment. Boca Raton, FL:
CRC.

Nghiem, S., D. Hall, I. Rigor, P. Li, and G. Neumann. 2014. Effects of Mackenzie River Discharge and
Bathymetry on Sea Ice in the Beaufort Sea. Geophysical Research Letters. 41(3): 873-879.

Nicotra, A.B., O.K. Atkin, S.P. Bonser, A.M. Davidson, E.J. Finnegan, U. Mathesius, P. Poot, M.D.
Purugganan, C.L. Richards, F. Valladares, et al. 2010. Plant Phenotypic Plasticity in a Changing Climate.
Trends in Plant Science. 115(12): 684-692.

42 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Niedziotka, 1. 2012. Sustainable Tourism Development. Region Formation and Development Studies. Journal
of Social Sciences. 3(8): 157.

Nielson, J.L., G.T. Ruggerone, and C.E. Zimmerman. 2012. Adaptive Strategies and Life History
Characteristics In A Warming Climate: Salmon in the Arctic? Environ. Biol. Fish. DOI 10:1007/x1064-
012-0082-6.

Nihoul, J.C. & Kostianoy, A G. Eds. 2009. Influence of Climate Change on the Changing Arctic and Sub-Arctic
Conditions. Chapter Mesoscale Atmospheric Vortices in the Okhotsk and Bering Seas: Results of Satellite
Multisensory Study, by Mitnik, L. Springer Netherlands: Belgium. doi 10-1007/978-1-4020-9460-6.

Nitschke M, G. Tucker, D.L. Simon, A.L. Hansen, and D.L. Pisaniello. 2014. The Link between Noise
Perception and Quality of Life in South Australia. Noise Health. 16(70): 137.

Nixon, W.A., and D.E. Russell. 1990. Group Dynamics of the Porcupine Caribou Herd during Insect Season.
Rangifer. Special Issue No. 3: 175.

NMEFS (U.S. Dept. of Commerce, National Oceanic and Atmospheric Administration, National Marine
Fisheries Service).

NMES. 2012. AFSC, National Marine Fisheries Service, Alaska Fisheries Science Center. 2012. Cruise
Synopsis for the 2012 Arctic Ecosystem Integrated Survey (Arctic Eis) Surface/Midwater trawl and
Oceanographic Survey in the Northeastern Bering Sea and Chukchi Sea. Compiled by Alex Andrews, Auk
Bay Laboratories, NOAA Alaska Fisheries Science Center, 17109 Point Lena Loop Rd, Juneau, AK 37 pp.

NMEFS. 2013a. Supplemental Draft Environmental Impact Statement (SDEIS) on the Effects of Oil and Gas
Activities in the Arctic Ocean. Chapter 3.1. Washington D.C.: USDOC, NOAA, NMEFS.
http://www.nmfs.noaa.gov/pr/permits/eis/arctic_sdeis_voll.pdf

NMEFS. 2013b. Endangered Species Act (ESA) Section 7(a) (2) Biological Opinion, Oil and Gas Leasing and
Exploration Activities in the U.S. Beaufort and Chukchi Seas, Alaska, April 2, 2013. F/AKR/2011/0647.
Juneau, AK: U.S. Dept. Comm., NOAA, National Marine Fisheries Service Alaska Region.

NMEFS. 2013c. Northern Pinniped Unusual Mortality Event (UME) Update March/April 2013. March 2013
General Information Disease Fact Sheet. Anchorage, AK: NOAA Fisheries, National Marine Fisheries
Service, Alaska Regional Office.

NMFS. 2014a. Nearshore Fish Atlas of Alaska. Chukchi Sample Sites, 2007, 2009, 2011. Data retrieved May,
2014. http://alaskafisheries.noaa.gov/habitat/fishatlas/

NMEFS. 2014b. Northern Pinnipeds Unusual Mortality Event: Update, May 2014. General Information Disease
Fact Sheets. Anchorage, AK: NOAA, National Marine Fisheries Service.

NMES. 2014c. Cetacean Assessment and Ecology Program Bowhead Whale Aerial Surveys: Preliminary Data.
USDOC, NOAA, National Marine Fisheries Service, Alaska Fisheries Science Center, National Marine
Mammal Laboratory. http://www.afsc.noaa.gov/nmml/cetacean/bwasp/

NOAA (U.S. Dept. of Commerce, National Oceanic and Atmospheric Administration). 1994. Shoreline
Countermeasures Manual, Alaska, NOAA Hazardous Materials Response and Assessment Division,
published in 2001 by the American Petroleum Institute.

NOAA. 2000. Shoreline Assessment Manual, Third Edition. HAZMAT Report 2000-1. Seattle: Office of
Response and Restoration, National Oceanic and Atmospheric Administration. 54 pp. + appendices.

NOAA. 2003. Western Alaska ESI: ESI (Environmental Sensitivity Index Shoreline Types - Polygons and
Lines). Western Alaska Environmental Sensitivity Index. Seattle, WA: USDOC, NOAA, Response and
Restoration.

NOAA. 2005. North Slope, Alaska ESI: ESI (Environmental Sensitivity Index Shoreline Types - Lines and
Polygons). In North Slope Environmental Sensitivity Index. Seattle, WAS: USDOC, NOAA, Response and
Restoration.

Literature Cited 43



Lease Sale 193 Draft Second SEIS BOEM

NOAA. 2011. Responding to Oil Spills—In Situ Burning-Environmental Impacts—What are the Potential
Ecological Effects of In-Situ Burning (ISB). NOAA Office of Response and Restoration website. Available
at http://response.restoration.noaa.gov (accessed on April 24, 2011).

NOAA. 2012. Arctic Change: Climate Indicators — Arctic Oscillation. A Near-Realtime Arctic Change
Indicator Website; contribution to the Study of Environmental Arctic Change (SEARCH) project.
Fairbanks, Alaska. Last accessed September 3, 2014. Available at
http://www.arctic.noaa.gov/detect/climate-ao.shtml

NOAA. 2014a. Arctic Exploration. Available at http://oceantoday.noaa.gov/arcticexploration/. Revised May 19,
2014.

NOAA. 2014b. PMEL Carbon Program: What is Ocean Acidification? Available at
http://www.pmel.noaa.gov/co2/story/What+istOcean+Acidification%3F

NOAA. 2014c. NOAA Fisheries, West Coast Region Interim Sound Threashold Guidance at:
http://www.westcoast.fisheries.noaa.gov/protected _species/marine_mammals/threshold guidance.html

Nobmann, E.D., R. Ponce, C. Mattil, R. Devereux, B. Dyke, S.O. E. Ebbesson, S. Laston,J. MacCluer, D.
Robbins, T. Romenesko, G. Ruotolo,C.R. Wenger,and B.V. Howard. 2005. Dietary Intakes Vary with Age
among Eskimo Adults of Northwest Alaska in the GOCADAN Study, 2000-2003. The Journal of
Nutrition. 135(4): 856.

NORCOR Engineering and Research Ltd. 1975. The Interaction of Crude Oil with Arctic Sea Ice. Beaufort Sea
Project Technical Report No. 27, Canada Department of the Environment, Victoria, British Columbia.
145+pages.

Norcross B.L., B.A. Holladay, M.S. Busby, and K.L. Mier. 2010. Demersal and Larval Fish Assemblages in the
Chukchi Sea. Deep Sea Res Il 57:57-70.

Norcross, B., S.W.Raborn, B.A. Holladay, B.J. Gallaway, S.T. Crawford, J.T. Priest, L.E. Edenfield, and R.
Meyer. 2013. Northeastern Chukchi Sea Demersal Fishes and Associated Environmental Characteristics,
2009-2010. Continental Shelf Research. 67 (2013), 77-95.

Norcross, B.L., B.A. Holladay, and C.W. Mecklenburg. 2013. Recent and Historical Distribution and Ecology
of Demersal Fishes in the Chukchi Sea Planning Area. OCS Study BOEM 2012-073. Fairbanks, AK:
University of Alaska Coastal Marine Institute and USDOI, BOEM, Alaska OCS Region. 217 pp.
http://www.boem.gov/BOEM-Newsroom/Library/Publications/2012/CMI-2012-073_pdf.aspx.

Norris, T., P.L. Vines, and E.M. Hoeffel. 2012. The American Indian and Alaska Native Population: 2010.
U.S. Census Bureau. 2010 Census Brief C2010BR-10. Issued January, 2012.
http://www.census.gov/prod/cen2010/briefs/c2010br-10.pdf.

Northern Bering Sea and Chukchi Sea. Quarter Report for October 1 - December 31, 2013. UAF-AFSC Joint
Submission to BOEM, January 15, 2014. 63 pp.

Northern Economics, Inc., IMV Projects, and Eastern Research Group. 2012. MAG-PLAN Alaska Update. U.S.
Department of the Interior, Bureau of Ocean Energy Management, Alaska Region, Anchorage, AK. BOEM
study number BOEM 2011-059. 180 pp. Available at
www.data.boem.gov/PI/PDFImages/ESPIS/5/5179.pdf

Notz, D., and J. Marotzke. 2012. Observations reveal external driver for Arctic sea-ice retreat, Geophysical
Research Letters, 39, L08502, doi:10.1029/2012GL051094.

Nowell L.H., A.S. Ludtke, D.K. Mueller, J.C. Scott. 2011. Organic Contaminants, Trace And Major Elements,
and Nutrients In Water and Sediment Sampled In Response To The Deepwater Horizon Oil Spill. U.S.
Geological Survey Open-File Report no. 2011-1271.

NPFMC (North Pacific Fishery Management Council). 2009. Fishery Management Plan for Fish Resources of
the Arctic Management Area. Anchorage, AK: NPFMC, 147 pp.

NRC (National Research Council). 1985. Oil in the Sea: Inputs, Fates, and Effects. Washington, DC: National
Academy, Press, 601 pp.

44 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

NRC (National Research Council). 2003. Cumulative Environmental Effects of Oil and Gas Activities on
Alaska’s North Slope. www.nap.edu/openbook/0309087376/html/1.html . Washington, DC: The National
Academies Press, 465 pp.

NRC. 1983. Drilling Discharges in the Marine Environment. Panel on Assessment of Fates and Effects of
Drilling Fluids and Cuttings in the Marine Environment, September 26, 1982. Washington, DC: National
Academy Press for Marine Board, Commission on Engineering and Technical Systems, NRC, 180 pp.

NRC. 1991. Rethinking the Ozone Problem in Urban and Regional Air Pollution. National Academy Press:
Washington, District of Columbia

NRC. 2003. Cumulative Environmental Effects of Oil and Gas Activities on Alaska's North Slope.
www.nap.edu/openbook/0309087376/html/. Washington, DC: The National Academies Press, 465 pp.

NRC. 2005a. Marine Mammal Populations and Ocean Noise. Determining When Noise Causes Biologically
Significant Effects. Washington, DC: The National Academies Press.

NRC. 2005b. Oil Spill Dispersants Efficacy and Effects. Washington, DC: National Academy Press.

NRC. 2014. Responding to Oil Spills in the U.S. Arctic Environment. Committee on Responding to Oil Spills in
Arctic Environments. National Academies Press, Washington, D.C. 194 pp. Available at:
http://www.nap.edu/catalog.php?record id=18625.

NSB (North Slope Borough). 1998. Economic Profile and Census Report. Barrow, Alaska: North Slope
Borough.

NSB (North Slope Borough). 2010. North Slope Borough: Economic Profile and Census Report 2010. AK:
North Slope Borough. http://www.north-slope.org/assets/images/uploads/North_Slope Borough.pdf

NSB, (North Slope Borough), Jana McAninch, MD, MPH. 2012a. Baseline Community Health Analysis
Report: A Report on Health and Wellbeing. Barrow, AK: North Slope Borough, Department of Health and
Social Services.

NSB, AEWC (North Slope Borough, Alaska Eskimo Whaling Commission). 2014. The AEWC: AEWC
Bowhead Whale Quota. Accessed August, 2014. http://www.north-slope.org/departments/wildlife-
management/other-topics-of-interest/iwc-and-aewc/aewc.

NSB. 2003. Traditional Land use Inventory Database. Barrow, AK: North Slope Borough, Commission on
History and Culture.

NSB. 2012b. North Slope Borough: Economic Profile and Census Report 2010. http://www.north-
slope.org/your-government/census-2010. Barrow, AK: North Slope Borough.

NSB. 2014. ISC Harvest Documentation. Available at the Official Website of the North Slope Borough,
accessed September 8, 2014. http://www.north-slope.org/departments/wildlife-management/co-
management-organizations/ice-seal-committee/isc-research-projects/isc-harvest-documentation

NSDIC. 2011. Ice Extent Low At Start Of Melt Season; Ice Age Increases Over Last Year. NSIDC Press
Release. Boulder, Co: Cooperative Institute for Research in Environmental Sciences, National Snow and
Ice Date Center; 2011; 05 April 2011. 4 pp.

NSIDC (National Snow and Ice Data Center). 2000. Data Sets for Research: Sea Ice. Available at
http://nsidc.org/data/search/#keywords=sea+ice

NSIDC. 2014a. Arctic Sea Ice At Fifth Lowest Annual Maximum. Sea Ice News and Analysis. Boulder, Co:
Cooperative Institute for Research in Environmental Sciences, National Snow and Ice Data Center; April 2
2014. 4 pp. Available at http://nsidc.org/arcticseaicenews/2014/04/ accessed April 28, 2014).

NSIDC. 2014b. All about Sea Ice: Thermodynamics: Albedo. Available at
http://nsidc.org/cryosphere/seaice/processes/albedo.html

NSIDC. 2014c. 2014 Melt Season in Review. Sea Ice News and Analysis. Boulder, Co: Cooperative Institute
for Research in Environmental Sciences, National Snow and Ice Data Center; October 7, 2014.10 pp.
Available at http://nsidc.org/arcticseaicenews/2014/07/ accessed October 8, 2014).

Literature Cited 45



Lease Sale 193 Draft Second SEIS BOEM

Nuttall, M. 2005. Encyclopedia of the Arctic. New York: Routledge.

NWS (National Weather Service). 2014. JetStream — Online School for Weather: The Earth-Atmosphere
Energy Balance. Available at http://www.srh.noaa.gov/jetstream/atmos/energy.htm

Obbard, R.W., S. Sadri, Y.Q. Wong, A.A. Khitun, I. Baker, and R.C. Thompson. 2014. Global Warming
Releases Microplastic Legacy Frozen in Arctic Sea Ice. Earth's Future. : - 2014EF000240.

Ocean Studies Board. 2005. Oil Spill Dispersants: Efficacy and Effects. National Research Council of the
National Academies Division on Earth and Life Studies. National Academies Press: Washington, D.C.
Available at http://books.nap.edu/openbook.php?record_id=11283&page=R1

Oechel, W.C. and K. Van Cleve. 1986. The Role of Bryophytes In The Alaskan Taiga. Pages 121-137 in K.
Van Cleve, F.S. Chapin III, P.W. Flanagan, L.A. Viereck and C.T. Dyrness, eds. Forest Ecosystems in the
Alaskan Taiga: A Synthesis of Structure and Function. Springer-Verlag, New York, New York, USA.

Office of Naval Intelligence. 2014. (U) Arctic: Civil Fleets and Arctic Ice — Operating Patterns. Office of Naval
Intelligence, Unclassified/FOUO. August 23, 2013. 11pp.

OGP (International Association of Oil and Gas Producers). 2010. Alien Invasive Species and The Oil and Gas
Industry: Guidance For Prevention And Management. OGP Report Number 436. 82pp.
http://www.ipieca.org/library

Okkenon, S.R., C.J. Ashijan, R.G. Campbell, D. Jones. 2009. Upwelling and Aggregation of Zooplankton On
The Western Beaufort Shelf As Inferred From Acoustic Doppler Current Profiler Measurements. Alaska
Marine Science Symposium, Jan. 19-22, 2009, Anchorage, AK.

Oppel, S., D.L. Dickson, and A.N. Powell. 2009. International Importance of The Eastern Chukchi Sea As A
Staging Area For Migrating King Eiders. Polar Biology. 32:775-783.

Ota, J.M., C.A. Kitts, J. Bates, and A. Weast. 1999. From Mars to Marine Archaeology: A Report on the Jeremy
Project. In Riding the crest into the 21st Century. Proceedings of the Oceans 99 MTS/IEEE Conference,
pp. 767-773. Marine Technology Society, Washington.

Ott, R., C. Peterson, and S. Rice. 2001. Exxon Valdez Oil Spill (EVOS) Legacy: Shifting Paradigms in Oil
Ecotoxicology.

Overland, J. E., and M. Wang. 2013. When Will The Summer Arctic Be Nearly Sea Ice Free? Geophysical
Research Letters. 40, 2097-2101,doi:10.1002/grl.50316.

Overland, J.E. 2011. Potential Arctic Change Through Climate Amplification Processes. Oceanography. 24 (3):
176-85.

Overland, J.E., M. Wang, J.E. Walsh, and J.C. Stroeve. 2014. Future Arctic Climate Changes: Adaptation and
Mitigation Time Scales. Earth's Future. 2(2): 68-74.

Owens, E., and J. Michel. 2003. Environmental Sensitivity Index (ESI) Classification for the Beaufort Sea and
Chukchi Sea Coasts, Alaska OCS Region. In: Ninth Information Transfer Meeting and Barrow Information
Update Meeting, Final Proceedings, March 10, 11, and 12, 2003, Anchorage, Alaska; March 14, 2003,
Barrow, Alaska. OCS Study MMS 2003-042. U.S. DOI/MMS, Alaska OCS Region.

Pagano, A.M., G.M. Durner, S.C. Amstrup, K.S. Simac, and G.S. York. 2012. Long-Distance Swimming By
Polar Bears (Ursus maritimus) of the Southern Beaufort Sea During Years of Extensive Open Water.
Canadian Journal of Zoology. 90:663-676. doi:10.1139/z2012-033

Paine, R.T. and S.A. Levin. 1981. Inter-Tidal Landscapes: Disturbance and the Dynamics of Pattern. Ecol.
Monogr. 51:145-178.

Painter, P. 2011. The Separation of Oil and Tar from Sand Using Ionic Liquids. Unpublished document. March
8, 2011. Materials Science and Engineering. Penn State University.

Panigada, S., G. Pesante, M. Zanardelli, F. Capoulade, A. Gannier, and M.T. Weinrich. 2006. Mediterranean
Fin Whales at Risk From Fatal Ship Strikes. Marine Pollution Bulletin. 52(10): 1287-1298.

46 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Parkinson, C.L. and J.C. Comiso. 2013. On the 2012 Record Low Arctic Sea Ice Cover: Combined Impact of
Preconditioning and an August Storm. Geophysical Research Letters: 1-6.

Parrett, L., J. Dau, and M. Nedwick. 2014. Four North Slope Caribou Herds Counted Behind the Numbers:
How are the Caribou? Alaska Fish and Wildlife News. August 2014
http://www.adfg.alaska.gov/index.cfm?adfg=wildlifenews.view article&articles id=678.

Parrett, L.S. 2011. Unit 26A, Teshekpuk Caribou Herd. Pages 283-314 in P. Harper, Editor. Caribou
Management Report of Survey and Inventory Activities 1 July 2008-30 June 2010. Project 3.0. Juneau,
Alaska: Alaska Department of Fish and Game.

Parry, G.D., and A. Gason. 2006. The Effect of Seismic Surveys On Catch Rates Of Rock Lobsters In Western
Victoria, Australia. Fisheries Research. 79 (3) (7): 272-84.

Passchier-Vermeer W, P.W. 2000. Noise Exposure and Public Health. Environmental Health Perspectives.
108(1): 123-31.

Passow U. and K. Ziervogel. Marine Snow and Associated Microbial Processes As Drivers For Oil
Transformation In Surface Gulf Of Mexico Waters. Frontiers in Microbiology: In Press.

Patenaude M.J., M.J. Smultea, W.R. Koski, W.J. Richardson, and C.R. Greene. 1997. Aircraft Sound and
Aircraft Disturbance To Bowhead And Beluga Whales During The Spring Migration In The Alaskan
Beaufort Sea. King City, Ontario, Canada: LGL Ltd. Environmental Research Associates, 37 pp.

Paul, J.H. 2014. Response to Comment on “Toxicity and Mutagenicity of Gulf of Mexico Waters During and
After the Deepwater Horizon Oil Spill.” Environmental Science & Technology 48(6):3593-3594.

Pearce, J., T. DeGange, P. Flint, T. Fondell, D. Gustine, L. Holland-Bartels, A. Hope et al. 2012. Measuring and
Forecasting the Response of Alaska’s Terrestrial Ecosystem to a Warming Climate. Fact Sheet 2012-3144.
Anchorage, AK: U.S. Department of the Interior, U.S. Geological Survey.

Pearson, W.H., J.R. Skalsi, and C.I. Malme. 1992. Effects of Sounds from a Geophysical Survey Device on
Behavior of Captive Rockfish (Sebastes spp.). Can J. Fish. Aquatic Sci. 49:1343-1356.

Pearson,W.H., D.L. Woodruff and P.C. Sugarman. 1984. The Burrowing Behavior Of Sand Lance, Ammodytes
hexapterus: Effects of Oil-Contaminated Food. Marine Environmental Research 11: 17-32.

Person, B.T., A.K. Prichard, G.M. Carroll, D.A. Yokel, R.S. Suydam, and J.C. George. 2007. Distribution and
Movements of the Teshekpuk Caribou Herd 1990-2005: Prior to Oil and Gas Development. Arctic. 60(3):
238-250.

Petersen, M.R., W.W. Larned, and D.C. Douglas. 1999. At-Sea Distribution of Spectacled Eiders: A 120-Year-
Old Mystery Resolved. Auk 1164:1009-1020.

Peterson, C.H., S.D. Rice, J.W. Short, D. Esler, J.L. Bodkin, B.E. Ballachey, and D.B. Irons. 2003. Long-Term
Ecosystem Responses to the Exxon Valdez Oil Spill. Science. 302:2082-2086.

Petit J.R., J. Jouzel, D. Raynaud, N.I. Barkov, J.M. Barnola, 1. Basile, M. Bender, J. Chappellaz, J. Davis, G.
Delaygue, M. Delmotte, V.M. Kotlyakov, M. Legrand, V.M. Lipenkov, C. Lorius, L. Pépin, C. Ritz, E.
Saltzman, and M. Stievenard. 1999. Climate and atmospheric history of the past 420,000 years from the
Vostok ice core, Antarctica. 1999. Nature. 399: 429-436. Available at
http://www.daviesand.com/Choices/Precautionary Planning/New Data/ and
http://www.ncdc.noaa.gov/paleo/whatsnew.html and
http://www.cnrs.fr/cw/en/pres/compress/mist030699.html

Pezeshki, S.R., M.W. Hester, Q. Lin, and J.A. Nyman. 2000. The Effects of Oil Spill And Clean-Up On
Dominant U.S. Gulf Coast Marsh Macrophytes: A Review. Environmental Pollution. 108: 129-139.

Philips, R.L., T.E. Reiss, E.W. Kempema, and E. Reimnitz. 1984. Nearshore Marine Geologic Investigations,
Wainwright To Skull Cliff, Northeast Chukchi Sea. Menlo Park, CA: USGS, 84-108.

Literature Cited 47



Lease Sale 193 Draft Second SEIS BOEM

Phillips, R.L. and T.E. Reiss. 1985. Nearshore Marine Geologic Investigations, Point Barrow to Skull Cliff
Northeast Chukchi Sea. In: Geologic Processes and Hazards of the Beaufort and Chukchi Sea Shelf and
Coastal Regions, P.W. Barnes, E. Reimnitz R. E. Hunter R. L. Phillips and S. Wolf, eds. OCSEAP Final
Reports of Principal Investigators, Vol. 34 (Aug. 1985). Anchorage, AK: USDOC, NOAA, and USDOI,
MMS, pp. 157-181.

Picou, J.S., C. Formichella, B.K. Marshall, and C. Arata. 2009. Community Impacts of the Exxon Valdez Oil
Spill: A Synthesis and Elaboration of Social Science Research. Chap. Chapter 9: C, In Synthesis: Three
Decades of Research on Socioeconomic Effects Related to Offshore Petroleum Development in Coastal
Alaska. Edited by USDOI-MMS. MMS OCS Study Number 2009-006. pp. 279. Anchorage, AK.

Picou, J.S., C.G. Martin. 2007. Long-Term Community Impacts of the Exxon Valdez Oil Spill: Patterns of
Social Disruption and Psychological Stress Seventeen Years After the Disaster. Award Number: 0002572.
Washington, D.C: National Science Foundation, Office of Polar Research.

Picou, J.S., D.A. Gill, C.L. Dyer, and E.W. Curry. 1992. Disruption and Stress in an Alaskan Fishing
Community: Initial and Continuing Impacts of the Exxon Valdez Oil Spill. Industrial Crisis Quarterly.
63:235-257.

Pinto, .M., W.H. Pearson, and J.W. Anderson. 1984. Sediment Preferences and Oil contamination in the
Pacific Sand Lance Ammodytes hexapterus. Marine Biology. 83:193-204.

Platt, C. and A.N. Popper. 1981. Fine Structure and Function of the Ear. In: Hearing and Sound Communication
in Fishes, W.N. Tavolga, A.N. Popper, and R.R. Fay, eds. New York: Springer. pp. 3-38.

Polacheck, T. and L. Thorpe. 1990. The Swimming Direction of Harbor Porpoise in Relationship to a Survey
Vessel. Pp. 463-470 in Forthieth Report of the International Whaling Commission. Special Issue Series ed.
The International Whaling Commission.The Red House, Station Rd., Histon, Cambridge.

Popper, A.N. and M.C. Hastings. 2009. The Effects of Anthropogenic Sources of Sound on Fishes. Journal of
Fish Biology. 75(3). 455-489.

Popper, A.N., A.D. Hawkins, R.R. Fay, D. Mann, S. Bartol, T.H. Carlson, S. Coombs, W.T. Ellison, R. Gentry,
M.B. Halvorsen, S. Lokkeborg, P. Rogers, B.L. Southall, D.G. Zeddies, and W.N. Tavolga. 2014. Sound
Exposure Guidelines for Fishes and Sea Turtles: A Technical Report prepared by ANSI-Accredited
Standards Committee S3/SC1 and registered with ANSI. Publication ASA S3/SC1.4 TR-2014. Published
by the Acoustical Society of America in collaboration with Springer (Briefs in Oceanography).73pp.

Popper, A.N., M.B. Halvorsen, B.M. Casper, and T.J. Carlson, T. J. 2013. Effects of Pile Sounds on Non-
Auditory Tissues of Fish. U. S. Dept. of the Interior, Bureau of Ocean Energy Management, Headquarters,
Herndon, VA. OCS Study BOEM 2012-105. 60 pp.

Popper, A.N., R.R. Fay, C. Platt, and O. Sand. 2003. Sound Detection Mechanisms and Capabilities of Teleost
Fishes. In: Sensory Processing in Aquatic Environments. S.P. Collin and N.J. Marxhall, eds. New York:
Springer-Verlag, pp. 3—38.

Portner H. 2008. Ecosystem Effects of Ocean Acidification In Times of Ocean Warming: A Physiologist’s
View. Mar Ecol Prog Ser 373:203-217.

Post, E., U.S. Bhatt, C.M. Bitz, J.F. Brodie, T.L. Fulton, M. Hebblewhite, J. Kerby, S.J. Kutz, I. Stirling, and
D.A. Walker. 2013. Ecological Consequences of Sea-Ice Decline. Science. 341(6145): 519-524.

Potter, Ben, 2011. Late Pleistocene and Early Holocene Assemblage Variability in Central Alaska. In From the
Yenesei to the Yukon, ed. by Ted Goebel and Ian Buvit. Peopling of the Americas Publications. Texas
A&M University Press: College Station. pp. 215-233.

Potter, R.A., T.J. Weingartner, E.L. Dobbins, H. Statscewich and P. Windsor. 2014. Surface Circulation
Patterns in the Northeastern Chukchi Sea. Poster Presentation. Alaska Marine Science Symposium, January
20-24, 2014, Anchorage, Alaska.

Powell, A.N., A.R. Taylor, and R.B. Lanctot. 2005. Pre-Migratory Movements and Physiology of Shorebirds
Staging on Alaska’s North Slope. Annual Report No. 11. OCS Study MMS 2005-055. Fairbanks, AK:
University of Alaska, Coastal Marine Institute, pp. 138-146.

48 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Powell, A.N., A.R. Taylor, and R.B. Lanctot. 2010. Pre-Migratory Ecology and Physiology of Shorebirds
Staging on Alaska’s North Slope. Final Report. OCS Study MMS 2009-034. Fairbanks, AK: University of
Alaska, Coastal Marine Institute. Available at: http://www.boem.gov/BOEM-
Newsroom/Library/Publications/2009/2009 034.aspx

Power, E. 2007. Food Security for First Nations and Inuit in Canada — Background Paper. Ottawa, Canada: First
Nations and Inuit Health Branch, Health Canada.

Prince, R.C., E.H. Owens, and G.A. Sergy. 2002. Weathering of an Arctic Oil Spill Over 20 Years: The BIOS
Experiment Revisited. Baffin Island Oil Spill. Marine Pollution Bulletin. Volume: 44(11): 1236-1242.

Prochaska, J.D., A.B. Nolen, H. Kelley, K. Sexton, S.H. Linder, and J. Sullivan. 2014. Social Determinants of
Health in Environmental Justice Communities: Examining Cumulative Risk in Terms of Environmental
Exposures and Social Determinants of Health. Human and Ecological Risk Assessment: An International
Journal. 20(4): 980.

Purser J., and A.N. Radford. 2011. Acoustic Noise Induces Attention Shifts and Reduces Foraging
Performance in Three-Spined Sticklebacks (Gasterosteus aculeatus). PLoS ONE 6(2): e17478.
doi:10.1371/journal.pone.0017478.

Pyenson, N.D. and D.R. Lindberg. 2011. What Happened to Gray Whales during the Pleistocene? The
Ecological Impact of Sea-Level Change on Benthic Feeding Areas in the North Pacific Ocean. Plos One.
6(7): 1-14.

Qiu, J. 2012. Thawing Permafrost Reduces River Runoff: China's Yangtze River is Receiving Less Water as
Climate Warms. Nature: News.

Quakenbush, L. T. and H. P. Huntington. 2010. Traditional Knowledge Regarding Bowhead Whales in the
Chukchi Sea near Wainwright, Alaska, USDOI Minerals Management Service and UAF School of
Fisheries. Fairbanks, Alaska: Coastal Marine Institute, University of Alaska. OCS Study MMS- 2009-063.

Quakenbush, L. T., R. J. Small, and J. J. Citta. 2010a. Satellite Tracking of Western Arctic Bowhead Whales.
OCS Study BOEMRE 2010-033. Anchorage, AK: USDOI, BOEMRE, Alaska OCS Region, 65 pp. (plus
appendices).

Quakenbush, L., B. Anderson, F. Pitelka, and B. McCaffery. 2002. Historical and Present Breeding Season
Distribution of Steller's Eiders in Alaska. Western Birds. 33:99-120.

Quakenbush, L., J. Citta, and J. Crawford. 2011a. Biology of the Ringed Seal (phoca hispida) in Alaska, 1960—
2010. Alaska Department of Fish and Game, Arctic Marine Mammal Program, 1300 College Rd.,
Fairbanks, AK. Final Report to National Marine Fisheries Service: 99701:1-72 pp.

Quakenbush, L., J. Citta, and J. Crawford. 2011b. Biology of the Bearded Seal (erignathus barbatus) in Alaska,
1961-2009. Alaska Department of Fish and Game, Arctic Marine Mammal Program, 1300 College Road,
Fairbanks, AK 99701 Final Report to National Marine Fisheries Service: 1-71 pp.

Quakenbush, L., R. Suydam, T. Obritschkewitsch, and M. Deering. 2004. Breeding Biology of Steller’s Eiders
(Polysticta stelleri) Near Barrow, Alaska, 1991-99. Arctic. 57:166-182.

Quakenbush, L., R.S. Suydam, K.M. Fluetsch, and C.L. Donaldson. 1995. Breeding Biology of Steller’s Eiders
Nesting Near Barrow, Alaska, 1991-1994. Technical Report NAES-TR-95-03. Fairbanks, AK: USDOI,
FWS, 53 pp.

Quakenbush, L.T., J.J. Citta, J.C. Craig, R. Smith, and M.P. Heide-Jorgensen. 2009. Fall Movements of
Bowhead Whales in the Chukchi Sea. Paper presented at the Alaska Marine Science Symposium, January
19-23, 2009, Anchorage, AK.

Quakenbush, L.T., J.T. Citta, J.C. George, R.J. Small, and M.P. Heide-Jorgensen. 2010b. Fall and Winter
Movements of Bowhead Whales (Balaena mysticetus) in the Chukchi Sea and Within a Potential Petroleum
Development Area. Arctic. 63(3): 289-307.

Quakenbush, L.T., R.J. Small, and J.J. Citta. 2013. Satellite Tracking Of Bowhead Whales: Movements and
Analysis from 2006 to 2012 Final report. U.S. Department of the Interior, Bureau of Ocean Energy
Management, Alaska Outer Continental Shelf Region, Anchorage, AK OCS Study BOEM 2013-01110:i.

Literature Cited 49



Lease Sale 193 Draft Second SEIS BOEM

Queenie, K.Y, K.Y. Yip, D.H.H. Burn, F. Seglenicks, A. Pietroniro, and E.D.D. Soulis. 2012. Climate Impacts
on Hydrological Variables in the Mackenzie River Basin. Canadian Water Resources Journal. 37(2): 209-
230.

Questel, J.M., C. Clarke, and R.R. Hopcroft. 2013. Seasonal and Interannual Variation In The Planktonic
Communities of The Northeastern Chukchi Sea During The Summer And Early Fall. Continental Shelf
Research. 67 (0) (9/15): 23-41.

Radford, C.A., J. A. Stanley, C. T. Tindle, J. C. Montgomery, A. G. Jeffs. 2010. Localised Coastal Habitats
Have Distinct Underwater Sound Signatures. Marine Ecology Progress Series 401: 21-29.

Rahel, F. and J. Olden. 2008. Assessing the Effects of Climate Change on Aquatic Invasive Species.
Conservation Biology. 22(3):521-533.

Raimondi, P.T., and D.C. Reed. 1996. Chapter 10 - Determining The Spatial Extent Of Ecological Impacts
Caused By Local Anthropogenic Disturbances In Coastal Marine Habitats. In Detecting Ecological
Impacts. R.J. Schmitt and C.W. Osenberg, eds. 179-198. San Diego: Academic Press.

Ramadan, W. S. Sleva, K. Dutner, S. Snow, and S. Kersteter. 1993. Methodologies for Estimating Air
Emissions from Three Non-Traditional Source Categories: Oil Spills, Petroleum Vessel Loading and
Unloading, and Cooling Towers. EPA/600/SR-93/063 June 1993. U.S. Environmental Protection Agency
(EPA): Research Triangle Park: North Carolina. Available on the National Environmental. Publications
Information (NEPIS) website at http://www.epa.gov/nscep/index.html

Ravelo, A.M., B. Konar, J.H. Trefry, and J.M. Grebmeier. 2014. Epibenthic Community Variability In The
Northeastern Chukchi Sea. Deep Sea Research Part I1: Topical Studies in Oceanography 102 (4): 119-31.

Raven, J., K. Caldeira, H. Elderfield, O. Hoegh-Guldberg, P. Liss, U. Riebesell, J. Shepherd, C. Turley, and A.
Watson. 2005. Ocean Acidification due to Atmospheric Carbon Dioxide. The Royal Society, London. 68
pages. Available at: http://www.royalsoc.ac.uk

Raynolds, M.A., D.A. Walker, and H.A. Maier. 2006. Alaska Tundra Vegetation Map, Scale 1:4,000,000.
Conservation of Arctic Flora and Fauna (CAFF) Map No. 2, Anchorage, AK: U.S. Fish and Wildlife
Service. http://www.arcticatlas.org/maps/themes/ak/

Reddy C.M., J.S. Arey, J.S. Seewald, S.P. Sylva, K.L. Lemkau, R.K. Nelson, C.A. Carmichael, C.P. Mclntyre,
J. Fenwick, G.T. Ventura et al. 2012. Composition and Fate Of Gas And Oil Released To The Water
Column During the Deepwater Horizon oil spill. Proceedings of the National Academy of Sciences of the
United States of America. 109(50):20229-34.

Reeves R.R. 2014. Distribution, Abundance and Biology of Ringed Seals (phoca hispida): An Overview. Pp. 9-
45 in Ringed seals in the north Atlantic. (Heide-Jorgensen, M., Peter, C. Lydersen, and S. Grenvik, eds.).
NAMMCO, Tromseg, Norway.

Reeves, R.R. 1998. Distribution, Abundance and Biology of Ringed Seals (Phoca Hispida): An Overview.
NAMMCO Sci Publ. 1: 9-45.

Regehr, E.V., C.M. Hunter, H. Caswell, S.C. Amstrup, and I. Stirling. 2009. Survival and Breeding of Polar
Bears In The Southern Beaufort Sea In Relation To Sea Ice. Journal of Animal Ecology. doi:
10.1111/.1365-2656.2009.01603.x

Regehr, E.V., S.C. Amstrup, and 1. Stirling. 2006. Polar Bear Population Status in the Southern Beaufort Sea.
Open-File Report 2006-1337. Anchorage, AK: U.S. Geological Survey, 20 pp.

Reimnitz, E. and D.K. Maurer. 1979. Effects of Storm Surges on the Beaufort Sea Coast, Northern Alaska.
Arctic. 32(4): 329-344.

Reimnitz, E., and D.F. Maurer. 1978. Storm Surges in the Alaskan Beaufort Sea. Open File Report 78-593, U.S.
Geological Survey, 13pp.

Reis, J.B., A.L. Cohen, and D.C. McCorkle. 2009. Marine Calcifiers Exhibit Mixed Responses To CO,-Induced
Ocean Acidification. Geology. 37.12: 1131-1134.

50 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Reiser, C.M., D.M. Savarese, B. Haley, and J. Beland. 2010. Vessel-Based Marine Mammal Monitoring
Results. In Marine Mammal Monitoring and Mitigation during Open Water Seismic Exploration by Shell
Offshore, Inc. in the Alaskan Chukchi Sea, July—October 2009: 90-Day Report. Edited by C. M. Reiser, D.
W. Funk and D. and Hannay. LGL Rep. P1112-1. ed.Vol. Chapter 5, In:. Anchorage, AK. 104 pp. + Appx.:
Rep. from LGL Alaska Research Associates Inc. and JASCO Research Ltd. for Shell Offshore Inc, Nat.
Mar. Fish. Serv., and U.S. Fish and Wild. Serv.

Reynolds, P.E., K.J. Wilson, and D.R. Klein. 2002. Section 7: Muskoxen. Pages 54-64 in D.C. Douglas, P.E.
Reynolds, and E.B. Rhode, eds. Arctic Refuge Coastal Plain Terrestrial Wildlife Research Summaries. U.
S. Geological Survey, Biological Resources Division, Biological Science Report USGS/BRD/BSR-2002-
0001. http://alaska.usgs.gov/BSR-2002/

Reynolds, P.E., R.T. Shideler, and H.V. Reynolds. 2002. Predation and Multiple Kills of Muskoxen by Grizzly
Bears. Ursus. 13: 79-84.

Rice, S.D., J.W. Short, R.A. Heintz, M.G. Carls, and A. Moles., 2000. Life History Consequences of Oil
Pollution in Fish Natal Habitat. In: Energy 2000: The Beginning of a New Millennium, P. Catania, ed.
Lancaster, UK: Technomic Publishing Co., pp. 1210-1215.

Richard, P.R., A.R. Martin, and J.R. Orr. 2001. Summer and Autumn Movements of Belugas of the Eastern
Beaufort Sea Stock. Arctic. 54(3): 223-236.

Richardson, W., C. Greene Jr, C. Malme, and D. Thomson. 1995. Marine Mammals and Noise (Academic, New
York). Edited by W.J. Richardson, C.R. Greene Jr, C.I. Malme and D.H. Thomson. 1st ed.San Diego, CA:
Academic Press.

Richardson, W.J and C.I. Malme. 1993. Man-Made Noise and Behavioral Responses. In: The Bowhead Whale,
J.J. Burns, J.J. Montague, and C.J. Cowles, eds. Special Publication of The Society for Marine
Mammalogy, 2. Lawrence, KS. pp. 631-700.

Richardson, W.J. 1995. Chapter: 9 - Documented Disturbance Reactions. In Marine Mammals and Noise.
Edited by W. J. Richardson, C. R. Jr Greene, C. I. Malme and D. H. Thomson. pp. 241-324. San Diego,
CA: Academic Press.

Richardson, W.J., B. Wiirsig, and C.R. Greene Jr. 1990. Reactions of Bowhead Whales, Balaena Mysticetus, to
Drilling and Dredging Noise in the Canadian Beaufort Sea. Marine Environmental Research. 29(2): 135-
160.

Richardson, W.J., C.R.J. Greene, J.S. Hanna, W.R. Koski, G.W. Miller, N.J. Patenaude, M.A. Smultea, R.
Blaylock, R. Elliott, and B. Wiirsig. 1995. Acoustic Effects of Oil Production Activities on Bowhead and
White Whales Visible during Spring Migration Near Pt. Barrow, Alaska — 1991 and 1994 Phases. MMS
95-0051 / LGL Rep. TA954 / NTIS PB98-107667. King City, Ontario: LGL Ltd. for U.S. Minerals
Management Service.

Richter-Menge, J.A. and S.L. Farrell. 2013. Arctic Sea Ice Conditions In Spring 2009—2013 Prior To Melt.
Geophysical Research Letters: 40, 5888-5893, doi:10.1002/2013GL058011

Riddle, K.W. 2014. U.S. National Arctic Strategy: Preparing Defensive Lines of Effort for the Arctic. Military,
National Defense University, Joint Forces Staff College, Joint Advanced Warfighting School, DTIC
Document.p. i-67.

Riebesell U. and P.D. Tortell. 2011. Effects of Ocean Acidification On Pelagic Organisms And Ecosystems. Pp.
99-121 in Ocean acidification. (J. Gattuso and L. Hansson, eds.). Oxford University Press Inc., New York,
NY.

Ries, J.B., A.L. Cohen, and D.C. McCorkle. 2009. Marine Calcifiers Exhibit Mixed Responses To CO,-Induced
Ocean Acidification. Geology. 37.12: 1131-1134.

Riiazi, M.R. and G.A. Al-Enezi. 1999. Modeling of the Rate of Oil Spill Disappearance from Seawater for
Kuwaiti Crude and its Products. Chemical Engineering Journal. 73, pp.161-172.

Rixen, C. and C. Mulder. 2005. Improved Water Retention Links High Species Richness With Increased
Productivity In Arctic Tundra Moss Communities. Oecologia. 146: 287-299.

Literature Cited 51



Lease Sale 193 Draft Second SEIS BOEM

Rizzolo, D.J. and J.A. Schmutz. 2010. Monitoring Marine Birds of Concern In The Eastern Chukchi Nearshore
Area (Loons). Annual Report 2010 for Minerals Management Service, Alaska Region OCS. Alaska
Science Center, U.S. Geological Survey. 48 pp.

Robertson, A. A., C. Baird-Thomas, C., and J.A. Stein. 2008. Child Victimization and Parental Monitoring as
Mediators of Youth Problem Behaviors. Problem Behaviors. Criminal Justice and Behavior. 35(6): 755.

Robertson, F.C. 2014. Effects of Seismic Operations on Bowhead Whale Behaviour: Implications for
Distribution and Abundance Assessments. Doctor of Philosophy in Zoology, University of British
Columbia.

Robertson, T.L., L.K. Campbell, L. Pearson, L., and B. Higman. 2013. Oil Spill Occurrence Rates For Alaska
North Slope Crude And Refined Oil Spills. OCS Study BOEM 2013-205. Anchorage, AK:USDOI, BOEM,
Alaska OCS Region. 158 pp.

Robinson, J.E., R.C. Newell, L.J. Seiderer, and N.M. Simpson. 2005. Impacts of Aggregate Dredging On
Sediment Composition And Associated Benthic Fauna At An Offshore Dredge Site In The Southern North
Sea. Marine Environmental Research. 60 (1) (Jul 2005): 51-68.

Rode K.D., E. Peacock, M. Taylor, 1. Stirling, E.-W. Born, K.L. Laidre, @. Wiig. 2012. A Tale of Two Polar
Bear Populations: Ice Habitat, Harvest, and Body Condition. Population Ecology. 54, 3—18.

Rode K.D., S.C. Amstrup, and E.V. Regehr. 2010. Reduced Body Size And Cub Recruitment In Polar Bears
Associated With Sea Ice Decline. Ecological Applications. 20, 768—782.

Rode, K.D., E.V. Regehr, D.C. Douglas, G. Durner, A.E. Derocher, G.W. Thiemann, and S.M. Budge. 2014.
Variation in the Response of An Arctic Top Predator Experiencing Habitat Loss: Feeding And
Reproductive Ecology Of Two Polar Bear Populations. Global Change Biology. (2014) 20, 76-88.

Rogers, J. 2010. Archaeological Assessment of Geotechnical Cores and Materials, 2011 Statoil Ancillary
Activities, Chukchi Sea, Alaska. Prepared for Statiol USA E&P, Inc. 3800 Centerpoint drive, Suite 920
with assistance from ASRC Energy Services. Anchorage: Alaska.

Rooker J.R., L.L. Kitchens, M.A. Dance, R.J.D. Wells, B. Falterman, and M. Cornic. 2013. Spatial, Temporal,
and Habitat-Related Variation in Abundance of Pelagic Fishes in the Gulf of Mexico: Potential
Implications of the Deepwater Horizon Oil Spill. PLoS ONE 8(10):e76080.

Rosa, C. DVM, PhD. 2014. Alaska's Rural Water and Sanitation Conundrum. U.S. Arctic Research
Commission.

Roseneau, D. 2010. E-mail to Jeff Denton at BOEMRE from D. Roseneau, Maritime NWR, FWS; note dated
October 15, 2010. Subject: Marine Mammal Observations from D. Roseneau Field Seasons over the Last
Several Years.

Roseneau, D.G. and D.R. Herter. 1984. Marine and Coastal Birds. In: Proceedings of a Synthesis Meeting:
The Barrow Arch Environment and Possible Consequences of Planned Offshore Oil and Gas Development.
Anchorage, AK: USDOC, NOAA, OCSEAP, pp. 81-115.

Rothe, T. and S. Arthur. 1994. Eiders. Wildlife Notebook Series. Juneau, AK: State of Alaska, Dept. of Fish
and Game, Div. Wildlife Conservation.

Rudels, B., A.M. Larsson, and P.I. Sehlstedt. 1991. Stratification and Water Mass Formation In The Arctic
Ocean: Some Implications For The Nutrient Distribution. Polar Research. 10: 19-32. doi: 10.1111/j.1751-
8369.1991.tb00631.x

Rugh D.J., K.T. Goetz, J.A. Mocklin, L. Brattstrom, K.E. Sheldin. 2013. Section I - Aerial Surveys. Pp. 17-74
in Bowhead Whale Feeding Ecology Study (Bowfest) In The Western Beaufort Sea. Final Report, OCS
Study BOEM 2013-0114 ed. (Shelden, K.E.W. and J.A. Mocklin, eds.). National Marine Mammal
Laboratory, Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand Point Way NE, Seattle, WA.

52 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Rugh D.J., K.T. Goetz, J.A. Mocklin, L. Vate Brattstom, K.E. Shelden. 2014. Section I - Aerial Surveys. Pp.
17-74 in Bowhead Whale Feeding Ecology Study (Bowfest) In The Western Beaufort Sea. Final Report,
OCS Study BOEM 2013-2014. ed. . (Sheldon, K.E.W. and J.A. Mocklin, eds.). National Marine Mammal
Laboratory, Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand Point Way NE, Seattle, WA
98115-6349.

Rugh, D. J. and M. A. Fraker. 1981. Gray Whale Sightings In The Eastern Beaufort Sea. Arctic. 34:135-139.

Rugh, D.J., K.E.W. Shelden, and A. Schulman-Jainger. 2001. Timing of the Southbound Migration of Gray
Whales. J. Cetacean Res. and Manage. 3(1): 31-39.

Rugh, D.J., Koski, W.R., George, J.C. and Zeh, J. 2008. Interyear Re-identification of Bowhead Whales During
Their Spring Migration Past Barrow, Alaska, 1984-1994. J. Cetacean Res. Manage. 10(3):195-200.

Rugh, D.J., M.M Muto, S.E. Moore, and D.P. DeMaster. 1999. Status Review of the Eastern North Pacific
Stock of Gray Whales. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-AFSC-103.

Ruiz, G.M and C.L.Hewitt. 2009. Latitudinal Patterns of Biological Invasions In Marine Ecosystems. In:
Smithsonian at the Poles, Contributions to the International Polar Year Science. Krupnik, I., Lang, M.A.,
and Miller, S.E. (eds). Smithsonian Institute Scholarly Press, Washington D.C. p. 347-356.

Russell, A. and Dennis, R. 2000. NARSTO Critical Review of Photochemical Models and Modeling. Journal of
the Atmospheric Environment. Vol. 34. pp. 2283-2324. Available at
http://www.cee.mtu.edu/~reh/papers/pubs/non_Honrath/russell00.pdf

Russell, D.E. and A. Gunn. 2013. Migratory Tundra Rangifer. Chap. 05/07, In Arctic Report Card 2013. Edited
by M. O. Jeffries, J. A. Richter-Menge and J. E. Overland. pp. 96-101. USDOC, NOAA.

Russell, D.J.F., M.J. Sophie, J.M.Brasseur, M.J. Sophie, D. Thompson, G.D. Hastie, V.M. Janik, Aarts, Geert,
B.T. McClintock, J. Matthiopoulos, S.E.W. Moss, and B. McConnell. 2014. Marine Mammals Trace
Anthropogenic Structures at Sea. Current Biology. 24(14): 638.

Russian Federation. 2014. Russian Federal State Statistics Service - Population. Accessed August, 2014.
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/en/figures/population/.

Rutenko, A.N. and V.A. Gritsenko. 2010. Monitoring of Anthropogenic Acoustic Noise in the Shelf of Sakhalin
Island. Acoustical Physics. 56(1): 72-76.

Rye, H., and M. Ditlevson. 2011. Simulation of Spreading And Deposition Of Drilling Discharges In The
Chukchi Sea. Norway: SINTEF, SINTEF F19881.

Rye, H., P.J. Brandvik, and T. Strem. 1997. Subsurface Blowouts: Results from Field Experiments. Spill
Science & Technology Bulletin. 4 (4): 239-256.

Ryerson T.B., R. Camilli, J.D. Kessler, E.B. Kujawinski, C.M. Reddy, D.L. Valentine, E. Atlas, D.R. Blake, J.
de Gouw, S. Meinardi et al. 2012. Chemical Data Quantify Deepwater Horizon Hydrocarbon Flow Rate
And Environmental Distribution. Proceedings of the National Academy of Sciences of the United States of
America. 109(50):20246-53.

S.L. Ross Environmental Research Ltd. 2002. Dispersant Effectiveness Testing in Cold Water. S.L. Ross
Environmental Research Ltd., Ottawa, Ontario, and Mar, Inc., Leonardo, NJ., August 2002.

S.L. Ross Environmental Research Ltd. 2003. Dispersant Effectiveness Testing on Alaskan Oils in Cold Water.
S. L. Ross Environmental Research Ltd., Ottawa, Ontario and MAR, Inc., Leonardo, N.J., August 2003.

S.L. Ross Environmental Research Ltd. 2006. Dispersant Effectiveness Testing in Cold Water on Four Alaskan
Crude Oils. SL: Ross Environmental Research and MAR, Inc., 59 pp. July 2006.

S.L. Ross Environmental Research Ltd. 2007. Corexit 9500 Dispersant Effectiveness Testing in Cold Water on
Four Alaskan Crude Oils. SL: Ross Environmental Research and MAR, Inc., 35 pp. May 2007.

Sakshaug, E. 2004. Primary and Secondary Production in The Arctic Seas. In The organic Carbon Cycle In The
Arctic Ocean., eds. R. Stein, R. MacDonald, 57-81. Berlin: Springer.

Literature Cited 53



Lease Sale 193 Draft Second SEIS BOEM

Salter, R. 1979. Site Utilization, Activity Budgets, and Disturbance Responses of Atlantic Walruses During
Terrestrial Haul-Out. Canadian Journal of Zoology. 57(6): 1169-1180.

Sammarco P.W., S.R. Kolian, R.A. Warby, J.L. Bouldin, W.A. Subra, S.A. Porter. 2013. Distribution and
Concentrations Of Petroleum Hydrocarbons Associated With The BP/Deepwater Horizon Oil Spill, Gulf of
Mexico. Marine Pollution Bulletin. 73(1):129-143.

Saracci, R. 1997. The World Health Organization Needs to Reconsider its Definition of Health. Bjm. 314: 1409.

Satterfield, D., L. DeBruyn, C.D. Francis, and A. Allen. 2014. A Stream is always Giving Life: Communities
Reclaim Native Science and Traditional Ways to Prevent Diabetes and Promote Health. American Indian
Culture and Research Journal. 38(1): 157.

Scenarios Network for Alaska & Arctic Planning. 2011. NPR-A Climate Change Analysis: An Assessment of
Climate Change Variables in the National Petroleum Reserve in Alaska. Fairbanks, AK: Scenarios Network
for Alaska & Arctic Planning, University of Alaska Fairbanks.

Schevill, W.E. 1968. Quiet Power Whaleboat. Journal of the Acoustical Society of America. 44(4): 1157-1158.

Schexnayder, C.J. 1999. Mitigation of Nighttime Construction Noise, Vibrations, and Other Nuisances
(Synthesis Of Highway Practice). National Academy Press.

Schmutz, J. A. 2012. Monitoring Marine Birds of Concern in the Eastern Chukchi Nearshore Area (Loons).
USGS and BOEM, Anchorage, AK. OCS Study BOEM 2012-078.

Schonberg, S.V., J.T. Clarke, and K.H. Dunton. 2014. Distribution, Abundance, Biomass and Diversity Of
Benthic Infauna In The Northeast Chukchi Sea, Alaska: Relation To Environmental Variables And Marine
Mammals. Deep Sea Research Part II: Topical Studies in Oceanography. 102 (4): 144-63.

Schreer, J.F., K.M. Kovacs, and R.J. O'Hara Hines. 2001. Comparative Diving Patterns of Pinnipeds and
Seabirds. Ecological Monographs. 71: 137-162.

Schroeder, M. 2013. Review of Bird Strike Reports Submitted by Shell for the 2012 Season. Environmental
Analysis Section, Office of the Environment, Alaska OCS Region, Bureau of Ocean Energy Management,
Anchorage, AK. 5 pp.

Schroeder, M. 2014. Review of Bird Encounter Reports Submitted to BOEM AOCSR, 2013 Season.
Environmental Analysis Section, Office of the Environment, Alaska OCS Region, Bureau of Ocean Energy
Management, Anchorage, AK. 8 pp.

Schweitzer, P. 2013. Gap Analysis: Impacts of Resource Development on Indigenous Communities in Alaska
and Greenland. ReSDA Gap Analysis Report #2. Resources and Sustainable Development in the Arctic.

Scudellari, M. 2013. National Aeronautics and Space Administration (NASA): An Unrecognizable Arctic.
Available at http://climate.nasa.gov/news/958/

SeaGrant Alaska. 2012. Ocean Acidification and Fisheries: Alaska’s Challenge and Response. In Alaska Seas
and Coasts. Volume 6, Feb. 2012. 11 pp.

Seitz, A.C., M. Courney, and B. Scanlon. 2014. Dispersal Patterns And Summer Ocean Distribution Of Adult
Dolly Varden From The Wulik River, Alaska, Evaluated Using Satellite Telemetry. University of Alaska
Coastal Marine Institute, Fairbanks, AK. OCS Study 2014-663, 37pp.

Sexson, M. G., M. R. Petersen, and A. N. Powell. 2012. Spatiotemporal Distribution Of Spectacled Eiders
Throughout The Annual Cycle. 15th Alaska Bird Conference, Anchorage, AK.

Shaw, R.G. and J.R. Etterson. 2012. Rapid Climate Change and the Rate of Adaptation: Insight from
Experimental Quantitative Genetics. New Phytologist. 195(4): 752-765.

Sheffield, G. and C. George. 2014. Section V - North Slope Borough Research, B - Diet Studies. In Bowhead
Whale Feeding Ecology Study (BOWFEST) in the Western Beaufort Sea. Edited by K. E. W. Shelden and
J. A. Mocklin. Final Report, OCS Study BOEM 2013-0114 ed.pp. 253-278. 7600 Sand Point Way NE,
Seattle, WA 98115-6349: National Marine Mammal Laboratory, Alaska Fisheries Science Center, NMFS,
NOAA.

54 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Shell Offshore, Inc. 2011. Revised Outer Continental Shelf Lease Exploration Plan, Chukchi Sea, Alaska.
Burger Prospect: Posey Area Block 6714, 6762, 6764,6812,6912,6915. Chukchi Lease Sale 193.
Anchorage, AK: Shell Gulf of Mexico Incorporated.

Shell. 2012. Shell Revised OCS Lease Exploration Plan, Chukchi Sea, Revision 2 November 2013 (2012 Shell
EP). Appendix O, Table 7 AQRP Seasonal Uncontrolled Emissions by Group (Annual Emissions Total).

Shepro, C.E. and D.C.Maas. 1999. North Slope Borough 1998/1999 Economic Profile and Census Report:
Vol. IlII. Barrow, AK: NSB Dept. of Planning and Community Services.

Sherman K., .M. Belkin, K.D. Friedland, J. O'Reilly, and K. Hyde. 2009. Accelerated Warming and Emergent
Trends In Fisheries Biomass Yields Of The World's Large Marine Ecosystems. AMBIO: A Journal of the
Human Environment. 38(4):215-224.

Sherwood, K.W. and J.D. Craig. 2001. Prospects for Development of Alaska Natural Gas: A Review. Available
on CD. Anchorage, AK: USDOI, BOEMRE, Alaska OCS Region.

Shindell, D. and Faluvegi, G. 2009. Climate Response to Regional Radiative Forcing during the Twentieth
Century. Nature Geoscience. (2), pp. 294-300. doi: 10.1038/NGE0473

Short, J.W., S.D. Rice, R. Heintz, M.G. Carls, and A. Moles. 2003. Long-Term Effects of Crude Oil on
Developing Fish: Lessons from the Exxon Valdez Oil Spill. Energy Sources 256: 7750-1-9.

Shulski, M.D., B. Hartmann, and G. Wendler. 2003. Climate Trends and Variability in Alaska since 1950.

Simpson S.D., M.G. Meekan, N.J. Larsen, R.D. McCauley, and A.Jeffs. 2010. Behavioral Plasticity In Larval
Reef Fish: Orientation Is Influenced By Recent Acoustic Experiences. Behavioral Ecology. 21(5): 1098-
1105.

Sintef. 2010. Contingency for Arctic and Ice-covered Waters. Report # 32, Joint Industry Program on Oil Spill,
Summary Report, 04, 10, 2010. Authors: Sorstrom, S.E., Brandvik, P.J., et. al. Available at
http://www.sintef.no/project/JIP_Oil_In_Ice/Dokumenter/publications/JIP-rep-no-32-Summary-report.pdf

Sipko, T., A. Gruzdev, S. Egorov, and V. Tikhonov. 2007. The Analysis Of Muskox Introduction In Northern
Asia. Zoologichesky Zhurnal. 86(5):620-627.

Sirenko, B., and S. Gagaev. 2007. Unusual Abundance Of Macrobenthos And Biological Invasions In the
Chukchi Sea. Russian Journal of Marine Biology. 33 (6): 355-64.

Slabbekoorn H, N. Bouton, I. van Opzeeland, A. Coers, C. ten Cate, et al. 2010. A Noisy Spring: The Impact Of
Globally Rising Underwater Sound Levels On Fish. Trends Ecol Evol. 25: 419-427.

Small, R., J., S. Moore E., and K. Stafford M. 2011. Chukchi Sea Acoustics Workshop Final Report. Wildlife
Special Publication, ADF&G/DWC/WSP-2011-1. Juneau, Alaska: Alaska Department of Fish and Game.

Smith, L. and S. Stephenson .2013. New Trans-Arctic Shipping Routes Navigable By Midcentury. Proceedings
of the National Academy of Sciences. Published online before print March 4, 2013, doi:
10.1073/pnas.1214212110

Smith, M., N. J. Walker, M. Kirchhoff, N. Warnock, I. J. Stenhouse, S. Senner, and C. M. Free. 2014a.
Important Bird Areas.

Smith, T.G., and J.R. Geraci. 1975. The Effect of Contact and Ingestion of Crude Oil on Ringed Seals of the
Beaufort Sea. Dept. of the Environment, Victoria, British Columbia, Beaufort Sea Technical Rpt. #5. 66 pp.

Smylie, J. 2009. Indigenous Knowledge Translation: Baseline Findings in a Qualitative Study of the Pathways
of Health Knowledge in Three Indigenous Communities in Canada. Health Promotion Practice. 10(3): 436.

SNAP (Scenarios Network for Alaska Planning). 2014. Regional Climate Projections — North Slope and
Northwest Coast: Alaska Climate Change Adaption Series. Available at
http://www.snap.uaf.edu/attachments/Alaska Regional Climate Projections NorthSlope and Northwest
Coast.pdf Fairbanks, Alaska. Last accessed September 3, 2014.

Solheim, A. and A. Elverhei. 1993. Gas-Related Sea Floor Craters in the Barents Sea. Geo-Marine Letters. 13
(4): 235-243.

Literature Cited 55



Lease Sale 193 Draft Second SEIS BOEM

Solovieva, D.V. 1997. Timing, Habitat Use, and Breeding Biology of Steller’s Eider in the Lena Delta, Russia.
Wetlands International Seaduck Specialist Group Bulletin 7:35-39.

Song, S.K., Shon, Z.H., Kim, Y.K., Kang, Y.H, and Kim, K.H. 2011. An Oil Spill Accident and its Impact on
Ozone Levels in the Surrounding Coastal Regions. Journal of the Atmospheric Environment. (45) 6 pp.
1312-1322. doi 10. 1016/j.atmosenv.2010.11.055 Available at:
http://www.sciencedirect.com/science/article/pii/S1352231010010265

Southall, B.L., A.E. Bowles, W.T. Ellison, J.J. Finneran, R.L. Gentry, C.R. Greene Jr., D. Kastak, D.R. Ketten,
J.H. Miller, P.E. Nachtigall, et al. 2007. Marine Mammal Noise Criteria: Initial Scientific
Recommendations. Aquatic Mammals. 33(4): 411-509.

Souza, A.C., and K.H. Dunton. 2012. Nutrient and Gas Fluxes At The Sediment— Water Interface Of The
Eastern Chukchi Sea Shelf. In Chukchi Sea Offshore Monitoring in the Drilling Area (COMIDA):
Chemical and Benthos (CAB) Final Report. Prepared for Bureau of Ocean Energy Management, Alaska
OCS Region. OCS Study BOEM 2012—-012. 311 pp.

Souza, A.C., I. Kim, W.S. Gardner, and K.H. Dunton. 2014. Dinitrogen, Oxygen, and Nutrient Fluxes at the
Sediment—Water Interface and Bottom Water Physical Mixing on the Eastern Chukchi Sea Shelf. Deep Sea
Research Part II: Topical Studies in Oceanography. 102(0): 77— 83.

Souza, A.C., W.S. Gardner, and K.H. Dunton. 2014. Rates of Nitrification and Ammonium Dynamics in
Northeastern Chukchi Sea Shelf Waters. Deep Sea Research Part II: Topical Studies in Oceanography.
102(0): 68— 76.

Sowls, A.L., S.A. Hatch, and C.J. Lensink. 1978. Catalog of Alaskan Seabird Colonies. FWS/OBS-78/78.
Washington, DC: USDOI, FWS, Office of Biological Services.

Spall, M.A. 2007. Circulation and Water Mass Transformation of a Model of the Chukchi Sea. Journal of
Geophysical Research. 112(C5):C05025.

Spall, M.A., R.S. Pickart, E.T. Brugler, G.W.K. Moore, L. Thomas, and K.R. Arrigo. 2014. Role of Shelfbreak
Upwelling in the Formation of a Massive Under-Ice Bloom in the Chukchi Sea. Deep Sea Research Part I1:
Topical Studies in Oceanography. 105(0) 17-29.

Speckman S.G., V. Chernook, D.M. Burn, M.S. Udevitz, A.A. Kochnev, A. Vasilev, et al. 2011. Results and
Evaluation Of A Survey To Estimate Pacific Walrus Population Size, 2006. Mar. Mamm. Sci.
2011:27:514-553.

Spencer, R.F. 1976. The North Alaskan Eskimo: A Study in Ecology and Society. New York, New York: Dover
Publications.

Spier C, W.T. Stringfellow, T.C. Hazen, M. Conrad. 2013. Distribution of Hydrocarbons Released During The
2010 MC252 Oil Spill In Deep Offshore Waters. Environmental Pollution. 173:224-230.

Spraker, T.R., L.F. Lowry, and K.J. Frost. 1994. Gross Necropsy And Histopathological Lesions Found In
Harbor Seals. Pp.281-311 in T. R. Loughlin, ed. Marine Mammals and the Exxon Valdez. Academic Press,
Inc., San Diego, CA.

Spreen, G., R. Kwok, and D. Menemenlis, 2011. Trends in Arctic Sea Ice Drift And Role Of Wind Forcing:
1992-2009. Geophysical Research. Letters. 38, 6 (L19501).

Springer, A.M., C.P. McRoy, and K.R. Turco. 1989. The Paradox Of Pelagic Food Webs In The Northern
Bering Sea—II. Zooplankton Communities. Continental Shelf Research. 9(4): 359-86.

St. Aubin, D.J. 1988. Physiologic and Toxicologic Effects on Pinnipeds. Chapter 3. In: Synthesis of Effects of
Oil on Marine Mammals, J.R. Geraci and J.D. St. Aubin, eds. OCS Study, MMS 88-0049. Vienna, VA:
USDOI, MMS, Atlantic OCS Region, 292 leaves.

St. Aubin, D.J. 1990. Physiologic and toxic effects on Pinnipeds. pp.103-127, In: J.R. Geraci and D.J. St. Aubin
(eds.), Sea Mammals And Oil: Confronting The Risks. Academic Press, San Diego. 282 pp.

St. Aubin, D.J., R.H. Stinson, and J.R. Geraci. 1984. Aspects of the Structure and Composition of Baleen and
Some Effects of Exposure to Petroleum Hydrocarbons. Canadian Journal of Zoology. 622:193-198.

56 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Stafford, K.M., S.E. Moore, M. Spillane, and S. Wiggins. 2007. Gray Whale Calls Recorded Near Barrow,
Alaska Throughout The Winter of 2003-04. Arctic. 60:167-172.

State of Alaska. 1970. 11 AAC 96.010. Uses Requiring a Permit. http://dnr.alaska.gov/mlw/permit_lease/.

State of Chukotka Autonomous District. 2014. Chukotka Autonomous Region: Official Site. Portal of the State
of Chukotka Autonomous District, accessed August, 2014. http://www.chukotka.org/.

Stehn, R., W. Larned, R. Platte, J. Fischer, and T. Bowman. 2006. Spectacled Eider Status and Trend in
Alaska. Unpublished report. Anchorage, AK: USDOIL, FWS, 17 pp.

Stehn, R., W.W. Larned, and R. Platte. 2013. Analysis of Aerial Survey Indices Monitoring Waterbird
Populations of the Arctic Coastal Plain, Alaska, 1986-2012. USDOI, FWS, Migratory Bird Management,
Anchorage, AK. 56 pp.

Steinacher, M., F. Joos, T.L. Frolicher, G.-K. Plattner, and S.C. Doney. 2009. Imminent Ocean Acidification
in the Arctic Projected with the NCAR Global Coupled Carbon Cycle-Climate Model. Biosciences.
6(2009):515-533.

Stenson, G. and M. Hammill. 2014. Can Ice Breeding Seals Adapt to Habitat Loss in a Time of Climate
Change? ICES Journal of Marine Science: Journal Du Conseil.:fsu074.

Stevenson, D. E., and R. R. Lauth, 2012: Latitudinal Trends And Temporal Shifts In The Catch Composition Of
Bottom Trawls Conducted On The Eastern Bering Sea Shelf. Deep Sea Res., Part II: 65-70, 251-259.

Stevenson, D.E., J.W. Orr, G.R. Hoff, and J.D. McEachran. 2004. Bathyraja mariposa: A New Species of Skate
(Rajidea: Arhynchobatinae) from the Aleutian Islands. Copeia 2004(2):305-314.

Stirling, I. 1997. The Importance of Polynyas, Ice Edges, and Leads to Marine Mammals and Birds. Journal of
Marine Systems. 10: 9-21.

Stirling, 1., M. Kingsley, and W. Calvert. 1982. The Distribution and Abundance of Seals in the Eastern
Beaufort Sea, 1974-79. 47. Edmonton: Environment Canada, Canadian Wildlife Service.

Stocker, T.F., D. Qin, G.-K. Plattner, L.V. Alexander, S.K. Allen, N.L. Bindoff, F.-M. Bréon, et al. 2013.
Technical Summary. In: Climate Change 2013: The Physical Science Basis. Contribution of Working
Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F.,
D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley
(eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.

Stokowski, P.A.a.C.B.L. 2000. Environmental and Social Effects of ATVs and ORVs: An Annotated
Bibliography and Research Assessment. Burlington, VT: School of Natural Resources, University of
Vermont.

Stroeve, J. C., T. Markus, L. Boisvert, J. Miller, and A. Barrett. 2014. Changes in Arctic Melt Season And
Implications For Sea Ice Loss. Geophysical Research Letters. 41,doi:10.1002/2013GL058951.

Stroeve, J., M. M. Holland, W. Meier, T. Scambos, and M. Serreze. 2007. Arctic Sea Ice Decline: Faster Than
Forecast. Geophys. Res. Lett. 34, L09501, doi:10.1029/2007GL029703.

Stroeve, J.C., M.C. Serreze, M.M. Holland, J.E. Kay, J. Malanik, and A.P. Barrett. 2012. The Arctic’s Rapidly
Shrinking Sea Ice Cover: A Research Synthesis. Climatic Change. 110(3-4): 1005-1027.

Struzik, E. 2003. Grizzlies on Ice: What Is Aklak Doing In The Kingdom of Nanook? Canadian Geographic.
123(6): 38-48.

Suter, G. W. 2007. Ecological Risk Assessment. Boca Raton, FL: CRC.

Suydam R.S., L.F. Lowry, K.J. Frost, G.M. O'Corry-Crowe, and D. Pikok, Jr. 2001. Satellite Tracking of
Eastern Chukchi Sea Beluga Whales into the Arctic Ocean. Arctic. 543:237-243.

Suydam, R. S. and J. C. George. 1992. Recent Sightings of Harbor Porpoise, (Phecoena phocoena) Near Point
Barrow, Alaska. Canadian Field Naturalist 106:489-492.

Literature Cited 57



Lease Sale 193 Draft Second SEIS BOEM

Suydam, R., and J.C. George. 2012. Subsistence Harvest of Bowhead Whales (Balaena Mysticetus) by Alaska
Eskimos During 2012. Barrow, AK: North Slope Borough. http://www.north-
slope.org/departments/wildlife-management/studies-and-research-projects/bowhead-whales/bowhead-
whale-subsistence-harvest-research. Accessed October, 2014.

Suydam, R., and J.C. George. 2013. Subsistence Harvest of Bowhead Whales (Balaena Mysticetus) by Alaska
Eskimos during 2013. Barrow, AK: North Slope Borough. http://www.north-
slope.org/departments/wildlife-management/studies-and-research-projects/bowhead-whales/bowhead-
whale-subsistence-harvest-research. Accessed October, 2014.

Suydam, R., J. C. George, C. Hanns, G. Sheffield. 2006. Subsistence Harvest of Bowhead Whales (Balaena
mysticetus) by Alaskan Eskimos During 2005. Paper SC/58/BRG21 presented to the Scientific Committee
of the International Whaling Commission.

Suydam, R., J. C. George, C. Rosa, B. Person, C. Hanns, G. Sheffield, and J. Bacon. 2007. Subsistence Harvest
Of Bowhead Whales (Balaena mysticetus) by Alaskan Eskimos During 2006. Unpubl. report submitted to
Int. Whal. Comm. (SC/59/BRG4). 7 pp.

Suydam, R., J.C. George, C. Rosa, B. Person, C. Hanns, and G. Sheffield. 2010. Subsistence Harvest Of
Bowhead Whales (Balaena mysticetus) by Alaskan Eskimos During 2009. Unpubl. report submitted to Int.
Whal. Commn. (SC/62/BRG18). 5 pp.

Suydam, R., J.C. George, C. Rosa, B. Person, C. Hanns, G. Sheffield, and J. Bacon. 2008. Subsistence Harvest
Of Bowhead Whales (Balaena mysticetus) by Alaskan Eskimos During 2007. Unpubl. report submitted to
Int. Whal. Commn. (SC/60/BRG10). 7 pp.

Suydam, R., J.C. George, C. Rosa, B. Person, C. Hanns, G. Sheffield, and J. Bacon. 2009. Subsistence Harvest
of Bowhead Whales (Balaena mysticetus) by Alaskan Eskimos During 2007. Unpubl. report submitted to
Int. Whal. Comm. (SC/61/BRG®6). 6 pp.

Suydam, R.S. 1997. Threats to the Recovery of Rare, Threatened, and Endangered Birds: Steller’s Eider. In:
NPR-A Symposium Proceedings, Anchorage, AK: USDOI, BLM.

Suydam, R.S., L.F. Lowry, and K.J. Frost. 2005. Distribution and Movements of Beluga Whales from the
Eastern Chukchi Sea Stock during Summer and Early Autumn. Final Report. Anchorage, AK: UsDOI,
MMS, Alaska OCS Region, 48 pp.

Szedlmayer S.T., and P.A. Mudrak. 2014. Influence of Age-1 Conspecifics, Sediment Type, Dissolved Oxygen,
and the Deepwater Horizon Oil Spill on Recruitment of Age-0 Red Snapper in the Northeast Gulf of
Mexico during 2010 and 2011. North American Journal of Fisheries Management. 34(2):443-452.

Tam, B.Y., Findlay, L. and Kohen, D. 2014. Social Networks as a Coping Strategy for Food Insecurity and
Hunger for Young Aboriginal and Canadian Children . Societies. 4: 463-476.

Tanner, A. 1993. Bringing Home Animals: Religious Ideology and Mode of Production of the Mistassini Cree
Hunters. St. Johns, Newfoundland: Memorial University.

Tape, K.D., P.L Flint, B.W. Meixell, and B.V. Gagilioti. 2013. Inundation, Sedimentation, And Subsidence
Creates Goose Habitat Along The Arctic Coast of Alaska. Environmental Research Letters. 8:045031.

Taylor, M. 1995. Grizzly Bear Sightings in Viscount Melville Sound. In, Polar Bears, Proceedings of the
Eleventh Working Meeting of the [IUCN/SSC Polar Bear Specialist Group, 25-27 January 1993,
Copenhagen, Denmark. @. Wiig, E.W. Born, and G. W. Garner, eds. pp. 191-192.

Taylor, R. J. 1981. Shoreline Vegetation Of The Arctic Alaska Coast. Arctic. 34 (1): 37-42.

Taylor, R. L. and M. S. Udevitz. 2014. Demography of the Pacific walrus (Odobenus rosmarus divergens):
1974-2006. Marine Mammal Science. In press. doi:10.1111/mms.12156

TGS. 2013. Chukchi Sea 2D 2013 Plan of Operations: Regional 2D Seismic Reflection Survey. March 11,
2013. Figure 1: TGS proposed 2013 2D Seismic in the Eastern Chukchi Sea. OCS Permit 13-02. Houston,
TX: TGS. 31pp.

58 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Thedinga, J.F., S.W. Johnson, and A.D. Neff. 2010. Nearshore Fish Assemblages In The Chukchi Sea Near
Barrow, Alaska. Alaska Marine Science Symposium, Anchorage, AK, January, 2010. (Presentation)

Therrien, J.F., G. Gauthier, and J. Béty. 2011. An Avian Terrestrial Predator Of The Arctic Relies On The
Marine Ecosystem During Winter. Journal of Avian Biology. 42(4):363-369.

Thewissen, J. G. M., J. C. Geporge, Rosa, and C., T. Kishida. 2010. Olfaction and Brain Size In The Bowhead
Whale (Balaena mysticetus). Mar. Mamm. Sci. 27(2): 282-294.

Thomas, C.P., T.C. Doughty, J.H. Hackworth, W.G. North, and E.P. Robertson. 1996. Economics of Alaska
North Slope Gas Utilization Options. INEL 96/0322. Washington, DC: U.S. Dept. of Energy, Office of
Fossil Energy, pp. 3-4.

Thompson, D., S. Bexton, A. Brownlow, D. Wood, A. Patterson, K. Pye, S. Bexton, and R. Milne. 2010. Report
on Recent Seal Mortalities in UK Waters Caused by Extensive Lacerations. University of St Andrews,
Scotland: Scottish Oceans Institute, Sea Mammal Research Unit.

Thompson, M.C., J.Q. Hines, and F.S.L. Williamson. 1966. Discovery of the Downy Young of Kittlitz’s
Murrelet. Auk 83:349-351.

Thomson J. and W. E. Rogers. 2014. Swell and Sea in the Emerging Arctic Ocean. Geophysical Research
Letters. 41(9):3136-3140.

Thomson, D.H. and S.R. Johnson. 1996. Effects of Offshore Oil Development and Production Activities Off
Sakhalin Island on Sea Associated Birds and Marine Mammals. EA1083 for Marathon Upstream Sakhalin
Services, Ltd. King City, Ontario: LGL.

Timmermans, M.L., and P. Winsor. 2013. Scales of Horizontal Density Structure In The Chukchi Sea Surface
Layer. Continental Shelf Research. 52: 39-45.

Titley, D.W. and C.C. St John. 2010. Arctic Security Considerations and the U.S. Navy's Roadmap for the
Arctic. Naval War College Review. 63(2): 35-48.

Tobey, J. 2013. Subsea Historic Property/Site Potential and Evaluation of Potential Effects, Goodhope Bay,
Alaska. Memorandum from ASRC Energy Services to Shell Exploration and Production Company,
December 11, 2013.

Todd, V.L.G., W.D. Pearse, N.C. Tregenza, P.A. Lepper, and 1.B. Todd. 2009. Diel Echolocation Activity of
Harbour Porpoises (Phocoena Phocoena) Around North Sea Offshore Gas Installations. ICES Journal of
Marine Science. 66: 12 pp.

Trannum, H.C., H.C. Nilsson, M.T. Schaanning, and S. @xnevad. 2010. Effects of Sedimentation From Water-
Based Drill Cuttings And Natural Sediment On Benthic Macrofaunal Community Structure And Ecosystem
Processes. Journal of Experimental Marine Biology and Ecology. 383 (2) (2/15): 111-21.

Travis, J.M., M. Delgado, G. Bocedi, M. Baguette, K. Barton, D. Bonte, 1. Boulangeat, J.A. Hodgson, A.
Kubisch, and V. Penteriani. 2013. Dispersal and Species’ Responses to Climate Change. Oikos. 122(11):
1532-1540.

Treacy, S.D. 1996. Aerial Surveys Of Endangered Whales In The Beaufort Sea Fall 1995. OCS Study, MMS
1996-0006. USDOI, MMS, Alaska OCS Region, Anchorage, Alaska. 129 pp.

Trefry, J.H., R.P. Trocine, and L.W. Cooper. 2012. Distribution and Provenance of Trace Metals in Recent
Sediments of the Northeastern Chukchi Sea. In Chukchi Sea Offshore Monitoring in the Drilling Area
(COMIDA): Chemical and Benthos (CAB) Final Report. Prepared for Bureau of Ocean Energy
Management, Alaska OCS Region, Alaska OCS Region. OCS Study BOEM 2012-012. 311 pp.

Trefry, J.H., R.P. Trocine, L.W. Cooper, and K.H. Dunton. 2014. Trace Metals and Organic Carbon in
Sediments of the Northeastern Chukchi Sea. Deep Sea Research Part II: Topical Studies in Oceanography.
102(0): 18- 31.

Tudge, J., M.J. Shanahan, and J. Valsiner. 2008. Comparisons in Human Development: Understanding Time
and Context. New York, NY: Cambridge University Press.

Literature Cited 59



Lease Sale 193 Draft Second SEIS BOEM

Turnpenny, A.W.H. and J.R. Nedwell. 1994. The Effects on Marine Fish, Diving Mammals and Birds of
Underwater Sound Generated by Seismic Surveys. Consultancy Report, FCR 089/94. Fawley Aquatic
Research Laboratories Ltd.

Tyler, N. 2010. Climate, Snow, Ice, Crashes, and Declines in Populations of Reindeer and Caribou (Rangifer
Tarandus L.). Ecological Monographs. 80(2): 197-219.

U.S. Census Bureau. 2010. United States Census Bureau, 2010 Census. Available at
http://www.census.gov/2010census/ Accessed October 13, 2014.

U.S. Census Bureau. 2014. United States Census Bureau website, accessed October 13, 2014.
http://www.census.gov/

U.S. Navy, Climate Change Task Force. 2014. U.S. Navy Arctic Roadmap 2014-2020.

UAF (University of Alaska, Fairbanks). 2005. Arctic Climate Impact Assessment. New York: Cambridge
University Press. Available at http://www.acia.uaf.edu/pages/scientific.html

UCMP (University of California Museum of Paleontology). 2014. Cretaceous Period: Life. Available at
http://www.ucmp.berkeley.edu/mesozoic/cretaceous/cretlife. html

Udevitz, M. S., R. T. Taylor, J. L. Garlich-Miller, L. T. Quakenbush, and J. Snyder. 2013. Potential Population-
Level Effects Of Increased Haulout-Related Mortality Of Pacific Walrus Calves. Polar Biology. 36:291-
298. doi: 10.1007/s00300-012-1259-3.

UN Environment Program. 2014. Tourism in the Polar Regions. UN Environment Program International
Ecotourism Society. http://www.grida.no/publications/tourism-polar/page/1417.aspx Accessed September,
2014

Univeristy of Wisconsin. 2014. County Health Rankings. University of Wisconsin, Population Health Institute.
http://www.countyhealthrankings.org/app/alaska/2014/rankings/north-
slope/county/outcomes/overall/snapshot. Accessed September, 2014.

URS Corporation. 2005. North Slope Borough, Background Report. Barrow, Alaska: North Slope Borough.

USACE (U.S. Army Corps of Engineers). 2012a. Final Point Thomson Environmental Impact Statement. July
2012. U.S. Army Corps of Engineers, Alaska District, Regulatory Division, Anchorage, AK, 7 Vols.

USACE (U.S. Army Corps of Engineers). 2012b. Final Environmental Impact Statement. Alaska Stand Alone
Gas Pipeline, October 2012. U.S. Army Corps of Engineers, Alaska District, Regulatory Division,
Anchorage, AK, 3 Vols.

USDHHS (U.S. Department of Health and Human Services). 2000. Oral Health in America: A Report of the
Surgeon General—Executive Summary. Rockville, MD: U.S. Department of Health and Human Services,
National Institute of Dental and Craniofacial Research, National Institutes of Health.

USDHHS. 2006. The Health Consequences of Involuntary Exposure to Tobacco Smoke: A Report of the
Surgeon General. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease
Control and Prevention, Coordinating Center for Health Promotion, National Center for Chronic Disease
Prevention and Health Promotion, Office on Smoking and Health.
http://www.ncbi.nlm.nih.gov/books/NBK44324/.

USDHHS. 2008. 2008 Physical Activity Guidelines for Americans. Accessed August, 2014.
http://www.health.gov/paguidelines/.

USDHHS. 2010. How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for Smoking-
Attributable Disease: A Report of the Surgeon General. Atlanta, GA: U.S. Department of Health and
Human Services, Centers for Disease Control and Prevention, National Center for Chronic Discase
Prevention and Health Promotion, Office on Smoking and Health.
http://www.ncbi.nlm.nih.gov/books/NBK53017/pdf/TOC.pdf.

USDHHS. 2014. Healthy People 2020. Updated 10/07/14. http://www.healthypeople.gov/.

60 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

USDHS, USCG. 2011. Polluting Incidents In and Around U.S. Waters A Spill/Release Compendium: 1969-
2009. Washington D.C.: USCG Office of Investigations & Compliance Analysis.

USDHS, USCG. 2012. Notable Oil Spills in U.S. Waters Calendar Years 1989-2011. Washington D.C.: USCG
Office of Investigations & Compliance Analysis.

USDOE (U.S. Department of Energy) and The Ames Lab. 2013. Green House Gases. Available at
https://www.ameslab.gov/sustainability/green-house-gases

USDOI (U.S. Department of the Interior). 2010. Increased Safety Measures for Energy Development on the
Outer Continental Shelf, May 27. 2010. 44 p. Available at:
http://www.doi.gov/deepwaterhorizon/loader.cfm?csModule=security/getfile&PagelD=33598

USDOI, BLM (U.S. Department of the Interior, Bureau of Land Management). 2002. Renewal of the Federal
Grant for the Trans-Alaska Pipeline System Right-of-Way, Final Environmental Impact Statement.
BLM/AK/PT-03/005+2880+990. Anchorage, AK: USDOI, BLM.

USDOI, BLM and MMS. 1997. Northeast National Petroleum Reserve-Alaska Integrated Activity Plan Draft
Environmental Impact Statement. Anchorage, AK.

USDOI, BLM and MMS. 2003. Northwest National Petroleum Reserve-Alaska Final Integrated Activity
Plan/Environmental Impact Statement. BLM/AK/PL-04/002+3130+930. Anchorage, AK: USDOI, BLM
and MMS, 3 Vols.

USDOI, BLM. 2004. Alpine Satellite Development Plan Final Environmental Impact Statement. Anchorage,
AK: USDOI, BLM.

USDOI, BLM. 2005. Northeast NPR-A final Amended Integrated Activity Plan/EIS. Anchorage, AK: USDOI,
BLM.

USDOI, BLM. 2006. Subsistence Advisory Panel. Anchorage, AK: USDOI, BLM.

USDOI, BLM. 2012. National Petroleum Reserve-Alaska (NPR-A) Final Integrated Activity
Plan/Environmental Impact Statement. November 2012. U.S. Department of the Interior, Bureau of Land
Management, Anchorage, Alaska. BLM/AK/PL-12/002+1610+AK9300. Anchorage, AK, 7 Vols.

USDOI, BLM. 2014. Draft Supplemental Environmental Impact Statement for the Alpine Satellite
Development Plan for the Proposed Greater Mooses Tooth One Development Project. February 2014. U.S.
Department of the Interior, Bureau of Land Management, Anchorage, Alaska. BLM/AK/PL-
14/002+5101+AK9300. Anchorage, AK, 2 Vols.

USDOI, BOEM (U.S. Department of the Interior, Bureau of Ocean Energy Management). 201 1a. Assessment
of Undiscovered Technically Recoverable Oil and Gas Resources of the Nation’s Outer Continental Shelf,
2011. Herndon, VA: USDOI, BOEM. http://www.boem.gov/National-Assessment-of-Oil-and-Gas-
Resources-2011/

USDOI, BOEM 2011b. Gulf of Mexico OCS, Oil and Gas Lease Sale, Western Planning Area Lease Sale 218,
Final SEIS. OCS EIS/EA BOEM 2011-034. http://www.boem.gov/BOEM-Newsroom/Press-
Releases/2011/press0803.aspx.

USDOI, BOEM and USDOI, FWS. 2012. (U.S. Bureau of Ocean Energy Management and U.S. Fish and
Wildlife Service) November 2012.

USDOI, BOEM. 2012. Outer Continental Shelf Oil and Gas Leasing Program: 2012-2017—Final
Environmental Impact Statement. U.S. Dept. of the Interior, Bureau of Ocean Energy Management,
Herndon, VA. OCS EIS/EA BOEM 2012-030. (Section 4.3.3.3.4).

USDOI, BOEM. 2013. TGS 2013 Geophysical Seismic Survey, Chukchi Sea, Alaska — Environmental
Assessment. BOEM 2013-01153. Office of Environment, Alaska OCS Region. Available at
http://www.boem.gov/ak-eis-ea/

USDOI, BOEM. 2014a. Studies that support U.S. Arctic Research Plan. Available at:
http://www.boem.gov/akstudies. Accessed September 5, 2014.

Literature Cited 61



Lease Sale 193 Draft Second SEIS BOEM

USDOI, BOEM. 2014b. SAExploration 2014 Geophysical Seismic Survey, Beaufort Sea, Alaska —
Environmental Assessment. BOEM 2014-007. Office of Environment, Alaska OCS Region. Available at
http://www.boem.gov/ak-eis-ea/

USDOI, BOEM. 2014c. Atlantic OCS Proposed Geological and Geophysical Activities. Mid-Atlantic and South
Atlantic Planning Areas, Final Programmatic Environmental Impact Statement. OCS EIS/EA BOEM 2014-
001. BOEM Gulf of Mexico OCS Region.

USDOI, BOEMRE (U.S. Department of the Interior, Bureau of Ocean Energey Management, Regulation and
Enforcement). 2011a. Final Supplemental Environmental Impact Statement — Chukchi Sea Planning Area,
Oil and Gas Lease Sale 193. OCS EIS/EA BOEMRE 2011-041. Anchorage, AK: USDOI, BOEM, Alaska
OCS Region. http://www.boem.gov/ak-eis-ea/.

USDOI, BOEMRE. 2011b. Biological Evaluation for Oil and Gas Activities on the Beaufort and Chukchi Sea
Planning Areas Prepared for the Fish and Wildlife Service on Polar Bear and Polar Bear Critical Habitat,
Steller’s Eider, Spectacled Eider and Spectacled Eider Critical Habitat, Kittlitz’s Murrelet, and Yellow-
billed Loon. Prepared by the Office of Leasing and Environment, Alaska OCS Region, BOEMRE.
http://www.boem.gov/uploadedFilessBOEM/About BOEM/BOEM Regions/Alaska Region/Environment/
Environmental Analysis/2011 0930 ARBE FWS FINAL.pdf

USDOI, BOEMRE. 2011c. 2012-2017 Five-Year Scoping Meeting for Programmatic Environmental 3 Impact
Statement Bureau of Ocean Energy Management, Regulation and Enforcement, 4 U.S. Department of the
Interior, Kaktovik, Alaska, Transcript Reported by Mary A. Vavrik, 5 Midnight Sun Court Reporters,
February 23.

USDOI, BOEMRE. 2011d. BOEMRE. 2011d. 2012-2017 Five-Year Scoping Meeting for Programmatic
Environmental Impact Statement Bureau of Ocean Energy Management, Regulation and Enforcement, U.S.
Department of the Interior, Nuigsut, Alaska, Transcript Reported by Mary A. Vavrik, Midnight Sun Court
Reporters, February 22.

USDOI, BOEMRE. 2011e. 2012-2017 Five-Year Scoping Meeting for Programmatic Environmental Impact
Statement Bureau of Ocean Energy Management, Regulation and Enforcement, U.S. Department of the
Interior, Wainwright, Alaska, Transcript Reported by Mary A. Vavrik, Midnight Sun Court Reporters,
February 15.

USDOI, BOEMRE. 2011f. Five-Year Scoping Meeting for Programmatic Environmental Impact Statement
Bureau of Ocean Energy Management, Regulation and Enforcement, U.S. Department of the Interior,
Barrow, Alaska, Transcript Reported by Mary A. Vavrik, Midnight Sun Court Reporters, February 21.

USDOI, BOEMRE. 2011g. Beaufort Sea Planning Area. Shell Offshore Inc. 2012 Revised Outer Continental
Shelf Lease Exploration Plan, Camden Bay, Beaufort Sea, Alaska, Flaxman Island Blocks 6559, 6610 and
6658. Beaufort Sea Lease Sales 195 and 202. Environmental Assessment. OCS EIS/EA BOEMRE 2011-
039. Anchorage, AK: USDOI, BOEM, Alaska OCS Region. http://www.boem.gov/ak-eis-ea/.

USDOI, BSEE (U.S. Department of the Interior, Bureau of Safety and Environmental Enforcement). 2012a.
National Notice to Lessees, Guidance to Owners and Operators of offshore Facilities Seaward of
Coastline—Regional Oil Spill Response Plans. NTL No. 2012-N06. August 10, 2012. 41 p. Available at:
http://www.bsee.gov/uploadedFiles/BSEE/Regulations_and Guidance/Notices to Lessees/2012/NTL2012
-NO06.pdf. Accessed September 7, 2014.

USDOI, BSEE. 2012b. National Notice to Lessees and Operators of Oil, Gas, and Sulphur Leases and Pipeline
Right-of-Way Holders on Submerged Lands Seaward of the Coastline. Oil Discharge Written Follow-up
Reports. NTL No. 2012-N07. November 16, 2012. 4 pp. Available at: http://www.bsee.gov/Regulations-
and-Guidance/Notices-to-Lessees/2012/NTL2012-N07/. Accessed September 7, 2014,

USDOI, BSEE. 2013a. National Office Potential Incident of Noncompliance List. U.S. Dept. of Interior, Bureau
of Safety and Environmental Enforcement. Available at: http://www.bsee.gov/pinc/ Accessed Sept. 10,
2014.

USDOI, BSEE. 2013b. Safety and Environmental Management System (SEMS) Fact Sheet. Available at:
http://www.bsee.gov/Regulations-and-Guidance/Safety-and-Environmental-Management-Systems---
SEMS/Fact-Sheet. Accessed September 5, 2014.

62 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

USDOI, BSEE. 2013c. National Notice to Lessees and Operations of Federal Oil and Gas Leases and Pipeline
Right-of-Way Holders. Significant Change to Oil Spill Response Plan Worst Case Discharge Scenario.
NTL No. 2013-N02. August 26, 2013. Available at:
http://www.bsee.gov/uploadedFiles/BSEE/Regulations_and Guidance/Notices to Lessees/2012/NTL2012
-N06.pdf. Accessed September 7, 2014.

USDOI, BSEE. 2014. Director’s Corner. BSEE Director, Brian Salerno. April 8, 2014.
http://www.bsee.gov/Safety/Directors-Corner/ Accessed September 7, 2014.

USDOI, FWS (U.S. Department of Interior, Fish and Wildlife Service). *See USFWS.

USDOI, MMS (U.S. Department of the Interior, Mineral Management Service). 1984. Proposed Diapir Field
Lease Offering, June 1984: Final Environmental Impact Statement. Anchorage, Alaska: The Region.

USDOI, MMS. 2006b. Biological Evaluation of Steller’s Eider (Polysticta stelleri), Spectacled Eider
(Somateria fischeri), and Kittlitz’s Murrelet (Brachyramphus brevirostris) for Seismic Surveys in the
Northeast Chukchi Sea and Western Beaufort Sea Planning Areas. Anchorage, AK: USDOI, MMS, Alaska
OCS Region. Available at
http://www.boem.gov/uploadedFilessBOEM/About BOEM/BOEM Regions/Alaska Region/Environment/
Environmental Analysis/final be birds.pdf

USDOI, MMS. 2007a. Final Environmental Impact Statement for Oil and Gas Lease Sale 193 and Seismic-
Surveying Activities in the Chukchi Sea. OCS EIS/EA MMS 2007-026. Anchorage, AK: USDOI, MMS,
Alaska OCS Region. Available at http://www.boem.gov/ak-eis-ea/

USDOI, MMS. 2007b. Outer Continental Shelf Oil & Gas Leasing Program: 2007-2012, Final Environmental
Impact Statement. 2007a. 003. Anchorage, AK: MMS.

USDOI, MMS. 2009. An Assessment Of The Potential Effects Of Oil And Gas Leasing Activities In The
Beaufort Sea And Chukchi Sea Planning Areas On StellerS Eiders (Polysticta stelleri), Spectacled Eiders
(Somateria fischeri), Kittlitz’s Murrelet (Brachyramphus brevirostris), Yellow-Billed Loons (Gavia
adamsii), and Polar Bears (Ursus maritimus). Minerals Management Service. Final Version. July 2009.
221pp.

USDOI, MMS. 1986. Nuigsut Public Hearings, Official Transcript of Proceedings, Oil and Gas Lease Sale 97,
Dec. 11, 1986. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

USDOI, MMS. 1987. Beaufort Sea Sale 97, Alaska Outer Continental Shelf, Final EIS. OCS IES/EA MMS 87-
0069, Vol. 1. Anchorage, AK: U.S. Dept. Interior, Minerals Management Service.

USDOI, MMS. 1990a. Chukchi Sea Oil and Gas Lease Sale 126 Final Environmental Impact Statement. OCS
EIS/EA MMS 90-0095. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

USDOI, MMS. 1990b. Minerals Management Service, Alaska OCS Region, Social and Economic Studies
Program (U.S.), Impact Assessment, Inc., 1990. Subsistence Resource Harvest Patterns: Nuiqsut: Final
Special Report. Anchorage, Alaska.

USDOI, MMS. 1995. Barrow Public Hearing, Official Transcript of Proceedings, Beaufort Sea Sale 144 Draft
EIS. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

USDOI, MMS. 1998. Beaufort Sea Planning Area Oil and Gas Leas Sale 170 Final EIS. OCS EIS/EA, MMS
98-0007. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

USDOI, MMS. 2001. Nuigsut Public Hearing on the Liberty Development and Production Plan Draft EIS,
Nuigsut, Ak., Mar. 19, 2001. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

USDOI, MMS. 2002. Final Environmental Impact Statement for the Outer Continental Shelf Oil and Gas
Leasing Program: 2002 to 2007. Herndon, VA: USDOI, MMS.

USDOI, MMS. 2003. Beaufort Sea Planning Area Sales 186, 195, and 202 Oil and Gas Lease Sale Final EIS.
OCS EIS/EA MMS 2003-001. Anchorage, Alaska: USDOI, MMS, Alaska OCS Region.

USDOI, MMS. 2004. Proposed Oil and Gas Lease Sale 195 Beaufort Sea Planning Area. Environmental
Assessment. OCS EIS/EA MMS 2004-028. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

Literature Cited 63



Lease Sale 193 Draft Second SEIS BOEM

USDOI, MMS. 2005. National Office Potential Incident of Noncompliance List. Herndon, VA: USDOI,
BOEM.

USDOI, MMS. 2006a. Final Programmatic Environmental Assessment — Arctic Ocean Outer Continental Shelf
Seismic Surveys —2006. OCS EIS/EA MMS 2006-038. Anchorage, AK: U.S. Dept. Interior, Minerals
Management Service.

USDOI, MMS. 2006c¢. Undiscovered Oil and Gas Resources, Alaska Federal Offshore. Anchorage, AK:
USDOI, BOEM, Alaska OCS Region.

USDOI, MMS. 2008. Draft Environmental Impact Statement: Beaufort Sea and Chukchi Sea Planning Areas
Oil and Gas Lease Sales 209, 212, 217, and 221. OCS EIS/EA MMS 2008-055. Anchorage, AK: USDOI,
MMS, Alaska OCS Region. Hereafter “Arctic Multiple-Sale Draft EIS.”

USDOI, USGS (U.S. Department of the Interior, U.S. Geological Survey). 2009. Ground Water Atlas of the
United States: Alaska, Hawaii, Puerto Rico and the Virgin Islands. Available on the USGS Website at:
http://pubs.usgs.gov/ha/ha730/ch_n/N-AKtextl.html

USDOI, USGS. 2013. Migration and Habitat Use by Threatened Spectacled Eiders in the Eastern Chukchi
Near and Offshore Environment: 2013 Annual Report. Contract Number: MO9PG00012. Prepared by M.
Sexson, USGS Alaska Science Center, Anchorage, AK. 35 pp.

USDOI, USGS. 2014a. USGS Changing Arctic Ecosystems: Research to Understand and Project Changes in
Marine and Terrestrial Ecosystems of the Arctic. U.S. Dept. of Interior, U.S. Geological Survey, accessed
07/29, 2014. http://alaska.usgs.gov/science/interdisciplinary_science/cae/index.php.

USDOIL. 2013a. Review of Shell’s 2012 Alaska Offshore Oil and Gas Exploration Program. March 8, 2013.
Report to the Secretary of the Interior. 52 pp. Available at:
http://www.doi.gov/news/pressreleases/upload/Shell-report-3-8-13-Final.pdf.

USDOIL. 2013b. Testimony of Tommy P. Beaudreau, Acting Assistant Secretary, Land and Minerals
Management. U.S. Department of the Interior. Before the U.S. Senate Subcommittee on Oceans,
Atmosphere, Fisheries, and Coast Guard Committee on Commerce, Science and Transportation Regarding
Current and Anticipated Future Marine Activity in the Arctic and Lessons Learned from Shell’s 2012
Alaska Offshore Oil and Gas Exploration Program. March 27, 2013. 5pp.
http://www.boem.gov/uploadedFilessBOEM/Newsroom/Congressional Testimony/BOEM%20Shell%20A
rctic%200i1%20and%20Gas%20Review%20Testimony.pdf. Accessed September 7, 2014.

USDOS. 2014. Secretary Kerry Announces Department Will Establish a Special Representative for the Arctic
Region. Press Release. 2/14/2014. 1 p. Accessed on September 9, 2014.

USEIA (U.S. Energy Information Administration). 2014. Annual Energy Outlook 2014. Washington D.C. U.S.
Department of Energy, U.S. Energy Information Administration, Office of Integrated and International
Energy Analysis. 269 pp.

USEPA (U.S. Environmental Protection Agency). *See EPA.

USFWS (U.S. Department of Interior, Fish and Wildlife Service). 1999. Population Status and Trends of Sea
Ducks in Alaska. U.S. Department of the Interior, Fish and Wildlife Service, Migratory Bird Management,
Anchorage, Alaska.

USFWS. 2002a. Spectacled Eider Fact Sheet. U.S. Department of the Interior, Fish and Wildlife Service,
Ecological Services, Endangered Species Branch, Anchorage, Alaska.

USFWS. 2002b. Stellar’s Eider Recovery Plan. U.S. Department of Interior, Fish and Wildlife Service.
Ecological Services. Fairbanks, AK.

USFWS. 2005. Beringian Seabird Colony Catalog: Computer Database. Anchorage, AK: USDOI, FWS,
Migratory Bird Management.

USFWS. 2006. Memorandum dated Jan. 5, 2006, to Minerals Management Service, Anchorage, from Fish and
Wildlife Service, Fairbanks; subject: ESA-listed species likely to be found in the Beaufort Sea.

64 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

USFWS. 2009. Final Biological Opinion for Beaufort and Chukchi Sea Program Area Lease Sales and
Associated Seismic Surveys and Exploratory Drilling. Fairbanks, AK: USDOI, FWS Field Office.

USFWS. 2007. Biological Opinion for Lease Sale 193. Fairbanks, AK: USDOI, FWS Field Office.
http://www.boem.gov/uploadedFilessBOEM/About BOEM/BOEM Regions/Alaska Region/Environment/
Environmental Analysis/bo _193.pdf

USFWS. 2010. Polar Bear Information website, Office of External Affairs. Last updated March 18, 2010.
http://www.fws.gov/home/feature/2008/polarbear012308/polarbearspromo.html.

USFWS. 2012. Biological Opinion and Conference Opinion for Oil and Gas Activities in the Beaufort and
Chukchi Sea Planning Areas on Polar Bears (Ursus Maritimus), Polar Bear Critical Habitat, Spectacled
Eiders (Somateria Fischeri), Spectacled Elder Critical Habitat, Steller's Eiders (Polysticta Stelleri),
Kittlitz's Murrelets (Brachyramphus Brevirostris), and Yellow-Billed (Gavia Adamsii), May 8, 2012.
Fairbanks Fish and Wildlife Field Office, Fairbanks, Alaska: U.S. Dept. Interior, U.S. Fish and Wildlife
Service.
http://www.boem.gov/uploadedFilessBOEM/About BOEM/BOEM Regions/Alaska Region/Environment/
Environmental Analysis/BOEM_OCS 2012 BO FINAL 5 8 12.pdf

USFWS. 2013. Email from Ryan Wilson, Certified Wildlife Biologist, USFWS, Marine Mammals Management
to Mary Cody, Marine Biologist, USDOI, BOEM, Alaska OCS Region. Subject: Examples. Date.
November 21, 2013. 1 p. plus attachments.

USFWS. 2014a. Memorandum from Acting Regional Chief, National Wildlife Refuge System (NWSRS)
Region 7 to Chief, FWS Branch of Air Quality, re: Alaska Region of the U.S. Fish and Wildlife Service
Sensitive Class Il Areas. Available at http://www.fws.gov/alaska/nwr/map.htm

USFWS. 2014b. FWS Unpublished Harvest Statistics, accessed 8/10/2014,
http://www.fws.gov/alaska/fisheries/mmm/mtrp/pdf/factsheets/stats_pbear.pdf

USFWS. 2014c. FWS Unpublished Walrus Harvest Statistics accessed 8/10/2014
http://www.fws.gov/alaska/fisheries/mmm/mtrp/pdf/factsheets/stats_walrus.pdf

USFWS. 2014d. Environmental Conservation Online System, Species Report, Listings and Occurrences for
Alaska, USFWS Species Report. Accessed May 20, 2014.
http://ecos.fws.gov/tess_public/pub/stateListingAndOccurrencelndividual.jsp?state=AK &s8fid=1

Van Doren, C.S. 1993. PAN AM’s Legacy to World Tourism. Journal of Travel Research.:3.

Van Oostdam, J., S.G. Donaldson, M. Feeley, D. Arnold, P. Ayotte, G. Bondy, L. Chan, E. Dewaily, C. M.
Furgal, H. Kuhnlein, E. Loring, G. Muckle, E. Myles, O. Receveur, B. Tracy, U. Gill, and S. Kalhok. 2005.
Human Health Implications of Environmental Contaminants in Arctic Canada: A Review. Science of the
Total Environment: 351.

Vanderbilt University. 2014. College of Arts and Science: Physics — AstroCourses — Where is the Water on
Venus? Available at http://www.vanderbilt.edu/AnS/physics/astrocourses/ast201/water_on_venus.html

Vavrus, S.J. 2013. Extreme Arctic Cyclones in CMIP5 Historical Simulations. Geophysical Research Letters.
40(23): 6208-6212.

Veltkamp, B. and J.R. Wilcox. 2007. Study Final Report for the Nearshore Beaufort Sea Meteorological
Monitoring and Data Synthesis Project. OCS Study MMS 2007-011. Available at
http://www.boem.gov/BOEM-Newsroom/Library/Publications/2007/2007_011.aspx

Ver Hoef, JM., .M. London, and P.L. Boveng. 2010. Fast Computing Of Some Generalized Linear Mixed
Pseudo-Models With Temporal Autocorrelation. Computational Statistics. 25(1):39-55.

Vermeij, M.J.A., K.L. Marhaver, C.M. Huijbers, 1. Nagelkerken, and S.D. Simpson. 2010. Coral Larvae Move
Toward Reef Sounds. PloS One. 5 (5): e10660.

Verna, D. 2014. Risk of ballast-borne marine invasive species to coastal Alaska. Masters Thesis. Alaska Pacific
University, Anchorage, Alaska.

Literature Cited 65



Lease Sale 193 Draft Second SEIS BOEM

Visser, R.C. 2011. Offshore Accidents, Regulations and Industry Standards. In: SPE Western North American
Regional Meeting, Anchorage AK. May 7-11, 2011. SPE 14011 9 pp.

Vitacco, J., C. Reichmuth, A. Ghoul, and B. Southall. 2012. Seals and Sound in a Changing Arctic: Ongoing
Psychoacoustic Studies of Spotted and Ringed Seals. Journal of the Acoustical Society of America. 132(3):
1949.

von Quillfeldt, C.H., W.G. Ambrose Jr., and L.M. Clough. 2003. High Number Of Diatom Species In First-
Year Ice From the Chukchi Sea. Polar Biology. 26 (12) (12): 806-18.

von Ziegesar, O., E. Miller, and M.E. Dahlheim., 1994. Impacts on Humpback Whales in Prince William
Sound. In: Marine Mammals and the Exxon Valdez, T.R. Loughlin, ed. San Diego, CA: Academic Press,
Inc., pp. 173-191.

Wade T.L., S.T. Sweet, J.L. Sericano, Jr., NLG, A.R. Diercks, R.C. Highsmith, V.L. Asper, D. Joung, A.M.
Shiller, S.E. Lohrenz et al. 2011. Analyses of Water Samples From the Deepwater Horizon Oil Spill:
Documentation of the Subsurface Plume In: Liu Y, MacFadyen A, Ji Z-G, Weisberg RH, editors.
Monitoring and Modeling the Deepwater Horizon Oil Spill: A Record-Breaking Enterprise. Washington
DC: AGU. pp. 77-82.

Walker, D.A. and K.R. Everett. 1987. Road Dust and Its Environmental Impact on Alaskan Taiga and Tundra.
Arctic and Alpine Research. 19(4):479-489.

Walker, D.A., P. J. Webber, K. R. Everett and J. Brown, 1977. The Effects of Low-Pressure Wheeled Vehicles
on Plant Communities and Soils at Prudhoe Bay, Alaska. USA CRREL Special Report 77- 174. 9 pp.

Walker, D.A., P. J. Webber, K. R. Everett and J. Brown. 1978. The Effects of Crude and Diesel Oil Spills on
Plant Communities at Prudhoe Bay, Alaska, and the Derivation of Oil Spill Sensitivity Maps. Arctic. 31
(3): 242-259.

Walker, N.J. and M.A. Smith. 2014. Alaska Waterbird Database. Audubon Alaska.

Walsh, N.E., S.G. Fancy, T.R. McCabe, and L.F. Pank. 1992. Habitat Use by the Porcupine Caribou Herd
during Predicted Insect Harassment. Journal of Wildlife Management. 56(3): 465-473.

Walther, G.R. 2010. Community and Ecosystem Responses to Recent Climate Change. Philosophical
Transactions of the Royal Society of London. Series B, Biological Sciences. 365(1549): 2019-2024.

Wang, J., Q. Liu, and M. Jin. 2002. A Nowcast/Forecast Model for the Beaufort Sea Ice-Ocean-Oil Spill
System (NFM-BSIOS). OCS Study MMS 2002-001. Anchorage, AK: USDOI, MMS, Alaska OCS Region.

Wang, M., J.E. Overland, and P. Stabeno. 2012. Future Climate of the Bering and Chukchi Seas Projected by
Global Climate Models. Deep Sea Research Part II: Topical Studies in Oceanography. 65-70(0): 46-57.

Wang, M.Y. and J.E. Overland. 2012. A Sea Ice Free Summer Arctic Within 30 Years: An Update From
CMIP5 Models. Geophysical Research Letters. 39. http://dx.doi.org/10.1029/2012g1052868

Wardle, C.S., T.J. Carter, G.G. Urquhart, A.D.F. Johnstone, A.M. Ziolkowski, G. Hampson, and D. Mackie.
2001. Effects of Seismic Airguns On Marine Fish. Fisheries Research Services, Marine Laboratory.
Continental Shelf Research 21 (8-10). pp. 1005-1027.

Ware, C., J. Berge, J.H. Sundet, J.B. Kirkpatrick, A. Coutts, A. Jelmert, S.M. Olsen, O. Floerl, M.S. Wisz, and
I.G. Alsos. 2014. Climate Change, Non-Indigenous Species and Shipping: Assessing The Risk Of Species
Introduction To A High-Arctic Archipelago. Diversity and Distributions. (2014) 20, 10-19.

Warren, M.G., M. O’Donnell, and J. Harrison. 2009. Health Care and Family Stability: Policy Decisions and
Costs Briefing Report. ASU School of Social and Family Dynamics.
http://www.familyimpactseminars.org/s_azfisOlreport.pdf.

Wassmann, P.F., C. Duarte, S. Agusti, and M.K. Sejr. 2011. Footprints of Climate Change in the Arctic Marine
Ecosystem. Global Change Biology. 17(2): 1235.

Watt-Cloutier, S. 2003. The Inuit Journey Towards a POPs-Free World (Sustainable Food Security in the
Arctic). Edited by G. Duhaime. pp. 256. Edmonton, Canada: Canadian Circumpolar Institute.

66 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

Watts, A. 2010. Arctic Oscillation spoiling NASA GISS party. Posted to “Watts up with that?”” December 15,
2010. Available at: http://wattsupwiththat.com/2010/12/15/arctic-oscillation-spoiling-nasa-giss-party/

Weart, S. and the American Institute of Physics (AIP). 2014. The Discovery of Global Warming — International
Cooperation. Available on the AIP http://www.aip.org/history/climate/internat.htm#L_MO002

Weatherspark. 2014. Average weather for Point Hope, Alaska, USA. Cedar Lake Ventures, Inc. Available at:
http://weatherspark.com/averages/33039/Point-Hope-Alaska- United-States. Accessed September 20, 2014.

Webb, P., J. Coates, E. Frongillo, B. Lorge Rogers, A. Swindale, and P. Bilinsky. 2006. Measuring Household
Food Insecurity: Why It’s So Important and Yet So Difficult To Do. Journal of Nutrition. 136(5).

Weingartner, T. 2013. Characterization of the Circulation on the Continental Shelf Areas of the Northeast
Chukchi and Western Beaufort Seas, Annual Report 2013. Anchorage, AK: Prepared by University of
Alaska Fairbanks for USDOI, BOEM Alaska OCS Region. 38 pp.

Weingartner, T., E. Dobbins, S. Danielson, P. Winsor, R. Potter, and H. Statscewich. 2013a. Hydrographic
Variability Over the Northeastern Chukchi Sea Shelf in Summer-Fall 2008-2010. Continental Shelf
Research. 67(0): 5-22.

Weingartner, T., S. Danielson, L. Dobbins, and R. Potter. 2011. Physical Oceanographic Measurements in the
Klondike and Burger Survey Areas of the Chukchi Sea: 2008-2010. Anchorage, AK: Prepared by
University of Alaska, Institute of Marine Science for ConocoPhillips, Inc., Shell Exploration & Production
Company and Statoil USA E&P Inc. 38 pp.

Weingartner, T., S. Danielson, L. Dobbins, and R. Potter. 2012. Physical Oceanographic Measurements in the
Northeastern Chukchi Sea: 2011. Anchorage, AK: Prepared by Institute of Marine Science for
ConocoPhillips, Inc., Shell Exploration & Production Company and Statoil USA E&P Inc. 89 pp.

Weingartner, T.J., D.J. Cavalieri, K. Aagaard, and S. Yasunori. 1998. Circulation, Dense Water Formation and
Outflow on the Northeast Chukchi Shelf. Journal of Geophysical Research. 103(C4):7647-7661.

Weingartner, T.J., P. Winsor, R.A. Potter, H. Statscewich, and E.L. Dobbins. 2013b. Application of High
Frequency Radar to Potential Hydrocarbon Development Areas in the Northeast Chukchi Sea. OCS Study
BOEM 2012-079. Anchorage, AK: Prepared by University of Alaska Fairbanks for USDOI, BOEM,
Alaska OCS Region. 180 pp. http://www.boem.gov/BOEM-2012-079/.

Weingartner, T.J.O. and S. Danielson. 2010. Physical Oceanographic Measurements in the Klondike and Burger
Survey Areas of the Chukchi Sea: 2008 and 2009. Prepared for; Conoco Phillips, Inc. and Shell
Exploration and Production Company. Institute of Marine Science, University of Alaska Fairbanks, AK.
October, 2010. 49 pp.

Weinzapfel, R., G. Harvey, J. Andrews, L. Clamp, and J. Dykas. 2011. Winds, Waves and Sea Ice during the
1999-2007 Open Water Seasons of the Beaufort and Chukchi Seas. Houston, TX. Offshore Technology
Conference.May 2-5, 2011.

Wernham, A. 2007. Inupiat Health and Proposed Alaskan Oil Development: Results of the First Integrated
Health Impact Assessment/Environmental Impact Statement for Proposed Oil Development on Alaska's
North Slope. Ecohealth. 4(4): 500-513.

White House, President of the United States. 2013. National Strategy for the Arctic Region. May 2013.
Available at: http://www.whitehouse.gov/sites/default/files/docs/nat_arctic_strategy.pdf. 13 pp. Accessed
on September 6, 2014.

White House, President of the United States. 2014. Implementation Plan for the National Strategy for the
Arctic Region. January 2014. 33 pp. Available at:
http://www.whitehouse.gov/sites/default/files/docs/implementation_plan for the national strategy for th
e arctic_region - fi...pdf. Accessed on September 6, 2014.

White House. 2014. President Obama’s Climate Action Plan: Progress Report — Cutting Carbon Pollution,
Protecting American Communities, and Leading Internationally. Government Printing Office: Washington,
D.C. Available on the Internet at
http://www.whitehouse.gov/sites/default/files/docs/cap _progress report update 062514 final.pdf

Literature Cited 67



Lease Sale 193 Draft Second SEIS BOEM

Whitehead A., B. Dubansky, C. Bodinier, T.I. Garcia, S. Miles, C. Pilley, V. Raghunathan, J.L. Roach, N.
Walker, R.B. Walter et al. 2012. Genomic and Physiological Footprint Of The Deepwater Horizon Oil
Spill On Resident Marsh Fishes. Proceedings of the National Academy of Sciences of the United States of
America 109(50):20298.

Whitehouse, A. 2012. The Chukchi Sea Food Web. Pew Environment Group — U.S. Arctic Program.
http://www.pewtrusts.org/~/media/legacy/oceans_north legacy/page attachments/SciencePaperFoodWeb0
12413.pdf?1la=en.

WHO (World Health Organization). 2014. Mental Health Topics: Mental Health: Strengthening our Response
Fact Sheet no. 220. Updated August, 2014. http://www.who.int/topics/mental_health/en/.

WHO. 2006. Food Security Policy Brief. Accessed September, 2014. http://www.fao.org/forestry/13128-
0e6£36£27e0091055bec28ebe830f46b3.pdf.

Wilson, J.Y., S.R. Cooke, M.J. Moore, D. Martineau, I. Mikaelian, D.A. Metner, W.L. Lockhart, and J.J.
Stegman. 2005. Systemic effects of arctic pollutants in beluga whales indicated by CYP1A1 expression.
Environmental health perspectives ISSN 0091-6765. vol. 113, nol1, pp. 1594-1599.

Wilson, R.R., J.S. Horne, K.D. Rode, E.V. Regehr, and G.M. Durner. In press. Identifying polar bear resources
selection patters to inform offshore development in a dynamic and changing Arctic. Ecoshpere.

Winslow, C.E.A. 1920. The Untilled Fields of Public Health. Science. 51(1306): 23.

Witter, L.A., C.J. Johnson, B. Croft, A. Gunn, and L.M. Poirier. 2012. Gauging Climate Change Effects at
Local Scales: Weather-Based Indices to Monitor Insect Harassment in Caribou. Ecological Applications.
22(6): 1838-1851.

Wolcow, D.B. 2005. Climate Change the Culprit Behind Grizzly Bears in Arctic. University of Alberta, Express
News. 3 pp.

Wolfe, D.A., M.J. Hameedi, J.A. Galst, G. Watabayashi, J. Short, C.O. O’Claire, S. Rice, J. Michel, J.R. Payne,
Braddock, J., S. Hanna, D. Sale. 1994. The Fate of the Oil Spilled from the Exxon Valdez, The Mass
Balance is the Most Complete and Accurate of Any Major QOil Spill. Environmental Science and
Technology. 28(13):561-568.

Wolfe, S.A. 2000. Habitat Selection by Calving Caribou of the Central Arctic Herd, 1980-95. MS Thesis,
University of Alaska, Fairbanks, Alaska. 83 pp.

Woodgate, R.A., K. Aagaard, and T.J. Weingartner. 2005. A Year in the Physical Oceanography of the
Chukchi Sea: Moored Measurements from Autumn 1990-1991. Deep Sea Research Part 2. Topical
Studies in Oceanography. 52(24-26):3116-3149.

Woodgate, R.A., T.J. Weingartner, and R. Lindsay. 2012. Observed Increases in Bering Strait Oceanic Fluxes
from the Pacific to the Arctic from 2001 to 2011 and their Impacts on the Arctic Ocean Water Column.
Geophysical Research Letters. 39(24): - L24603.

Woodward, B.L., J.P. Winn, and F.E. Fish. 2006. Morphological Specializations of Baleen Whales Associated
with Hydrodynamic Performance and Ecological Niche. Journal of Morphology. 267(11): 1284-1294.

Wooley, C., S. Hillman, and D. O’Brien. 1997. Mapping Cultural Resource Sites for the Prince William Sound
Graphical Resource Database. In: Proceedings of the 20th Arctic and Marine Pollution (AMOP) Technical
Seminar, Vancouver, BC, Canada.

Wooley, C.B. and J.C. Haggarty. 1993. Archaeological Site Protection: An Integral Component of the Exxon
Valdez Shoreline Cleanup. In: Third Symposium on Environmental Toxicology and Risk Assessment:
Aquatic, Plant, and Terrestrial, Atlanta, Ga., Apr. 26-29, 1993. Philadelphia, PA: American Society for
Testing and Materials.

Word, J., M. Pinza, W.Gardiner. 2008. Literature Review of the Effects of Dispersed Oil with Emphasis on
Cold Water Environments of the Beaufort and Chukchi Seas, Prepared for Shell Global Solutions, Houston,
TX and American Petroleum Institute, Washington DC. 117 pp.

68 Literature Cited



BOEM Lease Sale 193 Draft Second SEIS

WRCC (Western Region Climate Center). 2014b. Reno, Nevada. Available at:
http://www.wrcc.dri.edu/summary/Climsmak.html Accessed September 10, 2014.

WRCC (Western Regional Climate Center). 2014a. Barrow WSO Airport, Alaska: National Climatic Data
Center (NCDCC) Monthly Normals for 1961-1990, 1971-2000, and 1981-2010. Available at
http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak0546

Wurl, O., and J. P. Obbard. 2004. A Review Of Pollutants In The Sea-Surface Microlayer (SML): A Unique
Habitat For Marine Organisms. Marine Pollution Bulletin. 48 (11-12) (6): 1016-30.

Wiirsig, B. 1990. Cetaceans and Oil: Ecologic Perspectives. Pp. 129-165 in Sea Mammals and Oil: Confronting
the Risks. (Geraci, J.R. and D.J. St. Aubin, eds.). Academic Press, San Diego, CA. xvi+282 pp.

Wysocki, L.E., J.P. Dittami, and F. Ladich. 2006. Ship Noise and Cortisol Secretion in European Freshwater
Fishes. Biological Conservation. 128(4):501-508.

Yamamoto-Kawai, M., F.A. McLaughlin, E.C. Carmack, S. Nishino, and K. Shimada. 2009. Aragonite
Undersaturation in the Arctic Ocean: Effects of Ocean Acidification and Sea Ice Melt. Science.
326(5956):1098-1100.

Yeo, D., S. Ahyong, D.M. Lodge, P.K.L. Ng, T. Naruse, and D.J.W. Lane. 2010. Semisubmersible Oil
Platforms: Understudied and Potentially Major Vectors of Biofouling-Mediated Invasions. Biofouling: The
Journal of Bioadhesion and Biofilm Research. 26:2, 179-186

YKHC (Yukon-Kuskowim Health Corporation). 2010. The Good Health of Subsistence Living . The
Messenger Quarterly. 15(6).

Yvon-Lewis S.A., L. Hu, and J. Kessler. 2011. Methane Flux To The Atmosphere From The Deepwater
Horizon Oil Disaster. Geophysical Research Letters. 38(1).

Zhang J, R. Lindsay, A. Schweiger, and M. Steele. 2013. The Impact of An Intense Summer Cyclone On 2012
Arctic Sea-Ice Retreat. Geophysical Research Letters. doi:10.1002/grl.50190

Literature Cited 69



Page Intentionally Left Blank



APPENDIX A

Accidental Oil Spills and Gas Releases

Information, Models, and Estimates

Supporting Figures, Tables, and Maps



Page Intentionally Left Blank



Appendix A Lease Sale 193 Draft Second

SEIS

Appendix A. Accidental Oil Spills and Gas Releases

Table of Contents

Accidental Oil Spills and Gas Releases: Information, Models, and Estimates ............c.c.cccveevuveenee.

A-1. Accidental Large Oil SPIllS........cccueicviiiieriieriieiiecieeie ettt ereereesreestaessaessbeesseesseesseesseesseens

A-1.1. Large Spill Size, Source, and Oil-Type ASSUMPLIONS .......cccveeeererervieririeeniieenreeeieeenenen
A-1.2. Large Oil-SPill SIZES......cccverierieriieiieieeieeseestesteeteeseeseeseesseessaesssesssesssesseesseesseessees

A-1.2.1. Source and Type of Large Oil SPills .......cccoerieiiiiiiiiiiiiieeeeeeeeeeee e

A-1.2.2. Historical Loss of Well-Control Incidents on the OCS, Alaska North Slope and
A-1.2.
A-1.2.4. Historical Exploration Well-Control Incidents on the Alaska North Slope and

SUITOUNAING ATCA ...eevvieiieiieeieeiietieieesteesteesteesetestaeebeesbeesseesseesseesssesssessseasseessesssenns

A-2. Behavior and Fate of Crude O1lS.........coeeviiiiiiiiiiiiieeeeeeeee et
A-2.1. Generalized Processes Affecting the Fate and Behavior of Oil.........c.cccoeeveeiiecivenennen.
A-2.2. Oil-SPill PETSISIEICE ...veevieeieiieeiiieieeie ettt ettt ettt sttt st eteeaeesbe e st e sneesneas

A-2.2.1. On-Water Oil-Spill PersiStenCe ..........ceceeruierieiienieiieeie ettt
A-2.2.2. Shoreline Type, Oil Behavior, and PersiStence ............eccerereerenerienenieieseeceeenens
A-2.2.3. O11-SPIll TOXICIEY ..cuvevintinieiieiieiinieeieniestetet ettt ettt sttt enes
A-2.3. Assumptions about Large Oil-Spill Weathering..........c.cccveveeveeriencienienreeieereesieenieens
A-2.4. Modeling Simulations of Oil Weathering...........ccccooceeveriiiininiiencneeeeeeeeee e
A-2.4.1. O118 fOT ANALYSIS ..uviiiiieiieiieiieriie ettt ettt et e stestesbeete e st e sseestaesssesnseesseeseeseessnessnes
A-2.4.2. Alpine Composite, Condensate, And Diesel Fuel Simulations Of Oil Weathering ....

A-3. Estimates of Where a Large Offshore Oil Spill May GO .......ccccccvevierieniencieeieeeeeeeeee e
A-3.1. Inputs to the Oil-Spill-Trajectory Model ..........ccoeevieviierieriiniiiiecieeeee e

A-3.1.1. Study Area and Boundary SEZMENLS .........cccccverereeiieciieriieriieseeneesreereeseeseesseessnensnns
. Trajectory Analysis Periods..........cooouieiiiiiiiieiieeeee e
. Locations of Environmental RESOUICE ATEaS .........ccceevvirieeriieniieriienienie e eieeieeniens

. Location of Proposed and Alternative Hypothetical Launch Areas and Hypothetical

Pipeling SEZMENLS ......ccueeiviiiiiiieiieeeiee ettt e st e e e sbeeeereessbaeesbeesnbeeans
.1.6. Ocean Current and Ice Information from a General Circulation Model......................
L7, WiInd INFOTMAtION ....eiiiiieiieiieee ettt
.1.8. Large Oil-Spill-Release SCENArio ..........ccceevvieeiieeriieiiie ettt evee e
A-3.2. Oil-Spill-Trajectory Model ASSUMPLIONS ......ccvervierierierieeriieseesiresreereereeseesseessesssnens
A-3.3. Oil-Spill-Trajectory STmulation..........cocceeeeririrniniiieeeeee e

W W W

A-3.4. Results of the Oil-Spill-Trajectory Model...........ccoeeeviiiiiiiiiieciieecieeeee e

A-3.4.1. Conditional Probabilities: Definition and Application ...........ccceeeeveeveiieenirenreeeneeennen.

A-4. Oil-SPIlI-RISK ANALYSIS ....eeiiiiiieieiiieeieie ettt ettt te bt et e e et e e steeseenseeseeneeneenne

A-4.1. Chance of One or More Large Spills OCCUITING.......cc.cccvvieeiriieriieeiieeiie e eeree e

A-4.1.1. Large SPill RAES.....ccuieuieiiieieeeiee ettt ettt
A-4.1.2. Resource-Volume EStMALES.........c.eeouiiiieriieiierieeieeieeieeite ittt
A-4.1.3. Transportation ASSUMPLIONS ......ceuiruirriiertierieerttenieerteeite et et et esbeesbeesbeesieesaeeeeeeeeens
A-4.1.4. Results for the Chance of One or More Large Spills Occurring............coccevevereennenne.
A-4.2. Chance of a Large Spill Contacting: Conditional Probabilities............ccccccceeerrenrncnnee.
A-4.3. Results of the Oil-Spill-Risk Analysis: Combined Probabilities..........c.cccoererreenennennee.

A-5. Accidental Small Oil SPillS....cc.eoiiviiriiiiiriiiieiee et e

INOTTh S€a....eiiiii e
3. Historical Exploration Spills on the Beaufort and Chukchi OCS............cccceeiiiinennen.

2
3
4. Location of Land Segments and Grouped Land Segments............ccceeevveeciiierieencnennnns
5

Table of Contents



Lease Sale 193 Draft Second SEIS Appendix A

F N T B 5401 (07 215103+ BTSSP A-20
A-5.1.1. Geological and Geophysical (G&G) ACLIVILIES.......ceevvievrierrierrierrieriereeseesreseneeve e A-20
A-5.1.2. Exploration and Delineation Drilling ACtIVIties ........ccceevvurriiieriieiienienienie e A-21
A-5.1.3. Modeling Simulations of Oil Weathering ............cccocevvveriireciiecienienieriesee e A-22
A-5.2. Development and Production ...........ccccecieriirieiiiiiieesiesieece ettt A-22
A-5.3. Small Spill ASSUMPLIONS SUMMATY......ccveeeiiiieriieiiieetieesteesreeeseeesreeereeesaeeseseessseeenes A-23
A-6. Potential for Natural Gas Releases ..........ccccevirieiiiieieieee et A-23
A-T7.Very Large Ol SPillS.....c.oovieiiiiiei ettt sttt et et A-25
A-7.1. Estimates of SOUrce and SiZe ........c.cceoeeiiruiiiiininieierieetee ettt A-25
A-7.2. Behavior and Fate of Crude OilS........cccceeviiiiiiiiiiieieieeteee e A-25
A-7.2.1. Release from a Well Control InCident............ccoecuveriieiieniiniinienieeie e A-25
A-T.2.2. 108 PIESENT ...ttt st st sttt et A-26
AT 2.3, 0PN WALET ..eviiiiiieiie ettt e et e e tve e stteeestbeesabeasssaeesseeessaeessseessseeensseessseenes A-27
AT 24, PETSISTEIICE ...ttt ettt ettt ettt et e et sb et e st e st e bt sbe et e sbeeatenteebeetesbesbeeneens A-27
A-7.3. Very Large Oil-Spill Weathering..........cceeoueiiiiiiiiiieiieieee ettt A-27
AT A POISISTEIICE ...ttt ettt h ettt et et e bt e bt e s bt e sateeate et e ebeenbeenbe e beenas A-28
A-7.5. Very Large Oil Spill Conditional Probabilities...........ccceveririenerinieneneeieneeceeene A-28
A-8. Historical Alaska North Slope Crude Oil Spills and Rates (= 500 bbl)........cccccceeveerierinnnne A-29
A-8.1. Historical Alaska North Slope Crude Oil Spills (= 500 bbl).........cccceevvvrrieenierieriennenns A-30
A-8.2. Historical Trans-Alaska Pipeline Crude Oil Spills (> 500 bbl)........ccevveierieniecieniennne A-30
A-8.3. Historical Alaska North Slope and Trans Alaska Pipeline Large Crude Oil Spill
RALES ..ottt st ettt A-30
A-8.3.1. Alaska North Slope Large Crude Oil Spill Rate 1985-2013 Based on Volume.......... A-31
A-8.3.2. Trans-Alaska Pipeline Large Crude Oil Spill Rate 1977-2013 and 1985-2013 Based
on Volume and Pipeline-Mile-Year..........ccecvverierierienieeiiecieeieeseesee st eee e A-31
A-8.4. Estimating Potential Large Spills from Past, Present and Future Production................. A-32
A.1. Supporting Tables and MapPS.........cccvecuieriierierieiie it ee ettt sresresreebeeseesseessaessaessnesssenns A-35
APPENAIX A IMAPS ..oeiiiiiiiiieeiie et eeteeerte e st e estteesebeeesteeestseeasseeessseessseeasseessseeesseesssessssseesseeanes A-58
A.2. OSRA Conditional and Combined ProbabilityTables ............ccceevverierieriieniiieie e A-72
A9, LIErature CIted ....c.eeuiiiiieieieitietete ettt ettt ettt et st b e sbe et et e b eanan A-112

Lists of Figures,Tables, and Maps

List of Figures

Figure A-1.  Poisson Distribution: Leased Area, Alternatives 1, 3 or 4 (Pipeline and
Platform/Well) over the SCenario Life. ......ocoueiiveeeiiieiiii e A-19

Figure A-2.  Shallow (<50 meters) Underwater Blowout PIume. ........cccccuvreeciieieccieee e, A-26

A.1-Supporting Tables and Maps

Table A.1-1. Large and Small Spill Sizes, Source of Spill, Type of Oil, Number and Size of Spill
and Receiving Environment BOEM Assumes for Analysis in Chukchi Sea Sale 193
LEASEA AN, .. ciiiiieeee e e ettt e e e e esetbee e e e e e e e s ettbareeeeeeeasbbbaeaeeeeeastbbaaeeeeeeaaabaaaeeeeeeannanns A-35

Table A.1- 2. Exploration Spills on the Beaufort Sea and Chukchi Sea OCS (1981-2012). .............. A-35

i Table of Contents



Appendix A Lease Sale 193 Draft Second SEIS
Table A.1-3. Land Segment (LS) ID and the Percent Type of Environmental Sensitivity Index

Shoreline Closest to the Ocean for United States, Alaska Shoreline. ........ccccuvvveeeeee. A-37
Table A.1-4 Fate and Behavior of a Hypothetical 5,100-Barrel Diesel Qil Spill from a Platform in

the ChUKCRI SEa. ... e s A-38
Table A.1-5. Fate and Behavior of a Hypothetical 5,100-Barrel Condensate Oil Spill from a

Platform in the ChUKChi SEa. ......coiiiiiiiiiiie e A-38
Table A.1-6. Fate and Behavior of a Hypothetical 1,700-Barrel Condensate Qil Spill from a

Pipeline in the Chukchi S€a. ...cuuviiiiiiiccee e e A-39
Table A.1-7. Fate and Behavior of a Hypothetical 5,100-Barrel Crude Qil Spill from a Platform in

the ChUKCRI SEQ. ..ot s s e A-39
Table A.1-8 Fate and Behavior of a Hypothetical 1,700-Barrel Crude Qil Spill from a Pipeline in

the ChUKCRI SEa. ..t aeee s A-39
Table A.1-9. Identification Number (ID) and Name of Environmental Resource Areas,

Represented in the Qil-Spill-Trajectory Model and Their Location on

Environmental Resource Area Maps and Tables.......ccccocveviiiiieeeicieee e A-40
Table A.1-10. Environmental Resource Areas Used in the Analysis of Large or Very Large Qil Spill

Effects on Birds in SECtions 4.3 aNnd 4.4......cooiiiiiiiniieniee et A-42
Table A.1-11. Environmental Resource Areas Used in the Analysis of Large or Very Large Qil Spill

Effects on Whales in Sections 4.3 and 4.4.......coociviiiiiniiiinieeenieenieesieesieessre e A-43
Table A.1-12.Environmental Resource Areas Used in the Analysis of Large or Very Large Qil Spill

Effects on Subsistence Resources in Sections 4.3 and 4.4. .....ccceevevecieenceneceeeinnns A-46

Table A.1-13.

Table A.1-14.

Table A.1-15.

Table A.1-16.

Table A.1-17.

Table A.1-18.
Table A.1-19.

Table A.1-20.

Table A.1-21.

Table A.1-22.

Table A.1-23.

Table A.1-24.
Table A.1-25.

Environmental Resource Areas, Grouped Land Segments and Land Segments Used

in the Analysis of Large or Very Large Oil Spill Effects on Marine Mammals (Polar

Bears and Walrus) in Sections 4.3 and 4.4. .......coouvvvueeeeeeeiieiiieeeeeeeeeeeireeee e eeenneees A-47
Environmental Resource Areas, Grouped Land Segments and Land Segments Used

in the Analysis of Large or Very Large Oil Spill Effects on Marine Mammals (lce

Seals) in Sections 4.3 aNd 4. 4. .......eeei et A-47
Environmental Resource Areas and Land Segments Used in the Analysis of Large or
Very Large Oil Spill Effects on Fish in Sections 4.3 and 4.4. .......cccovvevvceeeevcieeeeenen. A-48
Environmental Resource Areas Used in the Analysis of Large or Very Large Oil Spill
Effects on Lower Trophic Level Organisms in Sections 4.3 and 4.4. .......cccceeevveenns A-51
Grouped Land Segments Used in the Analysis of Large or Very Large Oil Spill

Effects on Terrestrial Mammals in Sections 4.3 and 4.4. ......ccovvvviviieenieenneeenieeniennn A-51

Land Segment ID and the Geographic Place Names within the Land Segment. ....... A-52

Grouped Land Segment ID, Geographic Names, Land Segments ID’s which make up
the Grouped Land Segment and Vulnerability. .......ccccceeeeeciiieiee e, A-54

Chukchi Sale 193 Leased Area: Assumptions about How Launch Areas are Serviced
by Pipelines for the Oil-Spill-Trajectory.......ccccceie e

Leased Area: Estimated Mean Number of Large Platform, Pipeline and Total Spills
Lo o N =T =Y V7T A T o o SR A-55

Leased Area: Estimated Chance of One or More Large Platform, Pipeline and Total
Spills Occurring for Alternative 1, 2, 3, OF d.....ueuiveeeee ettt

Small Refined and Crude and Condensate QOil Spills: Range Assumed Showing Total
Over the Life and Annual Number and Volume of Spills Over Exploration and
Delineation and Development and Production Activities. .......cccccceeevviciiieeeeeeccccnnns A-55

Fate and Behavior of a Hypothetical 50-Barrel Diesel Fuel Qil Spill. .........cc.cceuu.ee.. A-55
Fate and Behavior of a Hypothetical 1 or 13-Barrel Diesel Fuel Qil Spill...................

Table of Contents



Lease Sale 193 Draft Second SEIS Appendix A

Table A.1-26. Fate and Behavior of a Hypothetical 20,000-bbl Crude QOil Spill in the Chukchi Sea. A-56
Table A.1-27. Fate and Behavior of a Hypothetical 60,000-bbl Crude QOil Spill in the Chukchi Sea. A-56
Table A.1-28. Alaska North Slope Facility and Pipeline Crude Oil Spills 1985-2013 (> 500 bbl). .....A-56
Table A.1-29. The Trans-Alaska Pipeline Crude Qil Spills 1977-2013 (2 500 bbl)........ccccccecuvreenneen. A-57
Table A.1-30. Qil Spill Rates and Spill-Size Categories Used To Estimate Large Crude Qil Spills For

the CUMUIAtiVE ANAIYSIS. ..uuiiee i e e e e e e e e e e e nneaees A-57
Table A.1-31. Cumulative Large Oil-Spill-Occurrence Estimates Resulting from Past, Present and

FULUIE Ol ProdUCTION. ...ccoviiiiiieiecieeeee ettt ettt ettt et A-57
List of Maps
Map A-1. Study Area Used in the Oil-Spill Trajectory Analysis. ......ccccccveeeriiieeeriieee e, A-58
Map A-2a.  Environmental Resource Areas Used in the Qil-Spill Trajectory Analysis. ................. A-59
Map A-2b.  Environmental Resource Areas Used in the Qil-Spill Trajectory Analysis. ................. A-60
Map A-2c. Environmental Resource Areas Used in the Qil-Spill Trajectory Analysis. ................. A-61
Map A-2d.  Environmental Resource Areas Used in the Qil-Spill Trajectory Analysis. ................. A-62
Map A-2e.  Environmental Resource Areas Used in the Qil-Spill Trajectory Analysis. ................. A-63
Map A-2f. Environmental Resource Areas Used in the Qil-Spill Trajectory Analysis. ................. A-64
Map A-3a.  Land Segments Used in the Qil-Spill Trajectory Analysis. .......cccoeevveieriiieeencieeesinnenn, A-65
Map A-3b.  Land Segments Used in the Qil-Spill Trajectory Analysis. ......ccccceeeeeeecciiiieeeeeeeeeinnee, A-66
Map A-3c. Land Segments Used in the Qil-Spill Trajectory Analysis. .......ccccceeeeeeeciiiieeeeeecccinne, A-67
Map A-4a.  Grouped Land Segments Used in the Qil-Spill Trajectory Analysis........ccccoeeeeereinnns A-68
Map A-4b.  Grouped Land Segments Used in the Qil-Spill Trajectory Analysis. .........ccccecvveeeenneee. A-69
Map A-4c.  Grouped Land Segments Used in the Qil-Spill Trajectory Analysis. .......cccccceeuvveeenneee. A-70
Map A-5. Hypothetical Launch Areas and Pipelines Used in the Qil-Spill Trajectory Analysis. .A-71

A.2-OSRA Conditional and Combined ProbabilityTables

Annual Conditional Probabilities (Expressed as Percent Chance) that a Large Oil Spill Starting
at a Particular Location Will Contact a Certain Environmental Resource Area (ERA) within:

Table A.2-1.
Table A.2-2.
Table A.2-3.
Table A.2-4.
Table A.2-5.
Table A.2-6.

3 DAYS-(ANNUAT ERA)....oeiii ettt ettt e rtre et e e s te e e sta e e s aae e s ateesbaeensaeesnraeans A-72
10 Days-(ANNUAL ERA) ..ottt ettt et e et e e e bae e e eate e e e e aree e e ennes A-72
30 DayS-(ANNUATERA)....ccoeiee ettt ettt et tre e e te e e e e eatee e e anes A-73
60 DayS-(ANNUAL ERA).....cceieee ettt te e e et e e e ree e e e eaba e e s e aree e e eares A-74
180 Days-(ANNUAI ERA)......uiiieeiiee ettt ettt e et e et e e e bee e e e bae e s enrae e e eanes A-75
360 Days-(ANNUAL ERA) ... .uiiii ettt e s e ebae e e e eata e e e A-76

Annual Conditional Probabilities (Expressed as Percent Chance) that a Large Oil Spill Starting
at a Particular Location Will Contact a Certain Land Segment (LS) within:

Table A.2-7.
Table A.2-8.
Table A.2-9.
Table A.2-10.
Table A.2-11.
Table A.2-12.

3 DAYS-(ANNUAILS). oottt ee e e e e e bb e e e e e e et b r e e e e e e e aarraaes A-78
10 DAYS-(ANNUALLS). .eeeieeieeeeeeeee ettt et e e rae e e e earee e e earee e e enneas A-78
30 DayS-(ANNUALLS). «.eveiieeiiee ettt e et et tbe e e e era e e e e eara e e e anes A-78
60 DayS-(ANNUAILS). ..eveieiieee et e et e e e e e e te e e e e ar e e e e anes A-79
180 Days-(ANNUAI LS). .ooeeeieieeeeie ettt et e et e et e e e bae e e are e e e e nre e e e eanees A-79
360 Days-(ANNUALLS). ..ooiiiieieeiee et e re e e e eara e e e A-80

Table of Contents



Appendix A

Lease Sale 193 Draft Second SEIS

Annual Conditional Probabilities (Expressed as Percent Chance) that a Large Qil Spill Starting
at a Particular Location Will Contact a Certain Group of Land Segments (GLS) within:

Table A.2-13.
Table A.2-14.
Table A.2-15.
Table A.2-16.
Table A.2-17.
Table A.2-18.

3 DaYS-(ANNUAI GLS). coceeeieeeeiiiee ettt e e e et e e e et e e et ae e e e ar e e e e eareee s A-81
10 Days-(ANNUAIL GLS). .eviiiiiieeecee ettt ettt et e e st e e s sbae e e seataeeeeans A-81
30 DAaYS-(ANNUAI GLS). ceiieieiiiiiieeee ettt eerrree e e e s e e e e e e e eratrbaeeeeeeeesaaaraaaeaaeens A-81
60 DayS-(ANNUAL GLS). cuerieiiiiieie ettt e e e ar e e et e e e st e e e e sareee s A-82
180 Days-(ANNUAL GLS). ...uveiiieeiee ettt e et e e e sate e et e e e naeenaneas A-82
360 DayS-(ANNUAL GLS). ..vviiieiiiieeeieeee ettt ettt e et e e et e e e e are e e e abaeeeenanaea s A-83

Annual Conditional Probabilities (Expressed as Percent Chance) that a Large Qil Spill Starting
at a Particular Location Will Contact a Certain Boundary Segment (BS) within:

Table A.2-19. 3 Days-(ANNUAI BS). ....ooi ittt et e e e et re e e e sabae e e entae e e ennreeeeennes A-83
Table A.2-20. 10 Days-(ANNUAI BS). ....cocuiiiieiiie ettt e ettt e e sabae e e e e e e e antee e e ennes A-83
Table A.2-21. 30 Days-(ANNUAI BS). ....cccuiiiieiiie ettt e e e e sabae e e e ate e e e eantee e e ennes A-83
Table A.2-22. 60 Days-(ANNUAI BS). ...ttt eeerrree e e e eeetarreeeeeeesnabraeeeeeeeennnns A-83
Table A.2-23. 180 Days-(ANNUAI BS......ccuei ettt rte et s et e rae e aae e st e enaeesnne s A-84
Table A.2-24. 360 Days-(ANNUAI BS). ...c.uuiiieiieeeeeee ettt e et e e e tae e e e rre e e e aree e e ennes A-84
Summer Conditional Probabilities (Expressed as Percent Chance) that a Large Oil Spill
Starting at a Particular Location Will Contact a Certain ERA within:

Table A.2-25. 3 Days-(SUMMEI ERA). ......uuiiieiee e cctee ettt e rte e et e e e et e e e ebae e e e abaee e enntaeeeennees A-85
Table A.2-26. 10 Days-(SUMMEr ERA).......uii ittt ettt e rtre e e tre e e e saae e e e are e s eatae e e ennees A-85
Table A.2-27. 30 Days-(SUMMEr ERA)......uuii ittt ettt et e e tte e e e sbae e e s are e e eabaeeeennees A-86
Table A.2-28. 60 Days-(SUMMEI ERA). .....uuiiiiiiieiiiireeeee e eeecireeee e e e e esiitree e e e e eeestarreeeeeessenbrsaeeseseesnnnns A-87
Table A.2-29. 180 Days-(SUMMEr ERA). .....euiii ittt ettt eeesetrre e e e e e e eetrrreeeeeesentrbaeeeeeesenanns A-88
Table A.2-30. 360 Days-(SUMMET ERA). ....ccciieiiiieiieeie ettt e et stte e e st e e e e s ate e steeenaeesnaeeenneas A-89
Summer Conditional Probabilities (Expressed as Percent Chance) that a Large Oil Spill
Starting at a Particular Location Will Contact a Certain Land Segment (LS) within:

Table A.2-31. 3 Days-(SUMMET LS)....coiuiiiiiiiiiieiie ettt ettt sttt sttt et A-90
Table A.2-32. 10 Days-(SUMMET LS). ..ciuiiiiiiiiiieiie ettt ettt st s st et A-91
Table A.2-33. 30 Days-(SUMMET LS). ..ottt ettt s s e A-91
Table A.2-34. 60 Days-(SUMMET LS)....ccciriiiieeeieiiiiiieeee et ee e e e esirree e e e e esestarreeeeeeessntsaaeeseeennnanes A-92
Table A.2-35. 180 Days-(SUMMET LS).....uuuiiiieeeieiiiiiieee e e eeecireree e e e e esiirrreeeeeeeesaarrreeeeeessnsssesesesenssnns A-92
Summer Conditional Probabilities (Expressed as Percent Chance) that a Large Oil Spill
Starting at a Particular Location Will Contact a Certain Group of Land Segments (GLS)
within:

Table A.2-36. 360 Days-(SUMMET LS). ..ottt ettt ettt st sttt e A-93
Table A.2-37. 3 Days-(SUMMET GLS). ..cccuiiiieiiiieieiiee ettt e e rte e e e et e e e sarae e e e abree s ennraeeeennees A-94
Table A.2-38. 10 Days-(SUMMET GLS). ....uriiiiiieieiiiiiieeeeeeeeriireeeeeeeeesiirreeeeeeeeesetarreeeeeessennssseeesesesssnns A-94
Table A.2-39. 30 Days-(SUMMET GLS). ....uuriiiieiieiiiiiieeeeeeeceiireeeeeeeeesitrrreeeeeeeesitarreeeeeessennsrseseseeesesnnns A-94
Table A.2-40. 60 Days-(SUMMET GLS). ..ccuviiiiieeiiieiie et seeertee e ste e ste e e e e e seae e s steeebaeesnaeesnneas A-95
Table A.2-41. 180 Days-(SUMMET GLS). c..uieiieeiciiieiieecteereeetee et e sere s e e ete e e sra e e saae e s nteeesaeesnneesnneas A-95
Table A.2-42. 360 Days-(SUMMET GLS). ....oiiiiiiiieciiiee ettt e et e e e etre e e e ate e e earae e e ennees A-95

Table of Contents v



Lease Sale 193 Draft Second SEIS

Appendix A

Summer Co

nditional Probabilities (Expressed as Percent Chance) That A Large Oil Spill

Starting at a Particular Location Will Contact a Certain Boundary Segment (BS) within:

Table A.2-43. 3 Days-(SUMMEI BS)......uiii ettt et s e e e e te e e e ear e e e e ebaeeeenntaeeeeans A-96
Table A.2-44. 10 Days-(SUMMET BS ......ooi i ecieee et ertee e ecttee e e st e e e sentaeeesbteeessnbaeeesnnsaeesnnns A-96
Table A.2-45. 30 DayS-(SUMMET BS) ....cciiiiiiiiiieee ettt ettt e e et e e e e e eeetbre e e e e eeernaraeaeeaeees A-96
Table A.2-46. 60 Days-(SUMMET BS).....ccciiiiiiiiieee ettt eeertree e e e eeetrre e e e e e eestrrreeeeeesesnarasaeeeeeas A-96
Table A.2-47. 180 Days-(SUMMEL BS).....cccciuieiiieiiiecieeeiteeeteeeieeeseeeesaeesteeessaeessaeesnseessaeessseesnseeans A-97
Table A.2-48. 360 Days-(SUMMEL BS).....cccciiiiiieiiieciee ettt e eteeeeeesteeesaeeestee e reeesraeesnseessaeesnseesnseenns A-97

Winter Conditional Probabilities (Expressed as Percent Chance) That a Large Oil Spill Starting
at a Particular Location Will Contact a Certain Environmental Resource Area (ERA) within:

Table A.2-49. 3 Days-(WINTEI ERA)......ueii ettt ettt eete e e et e e e e tte e e e enta e e e sntaeeseabaeeesansaneeenns A-97
Table A.2-50. 10 Days-(WiINTer ERA). ....cei i eeiee ettt e e et e e e eate e e e eta e e e sntaeeesabaaeessntaeeeeans A-98
Table A.2-51. 30 Days-(WiINTer ERA). ....ccei ettt ettt et e e cte e e ette e e e eta e e e ssataeessnbaeeesenbaeeeeans A-99
Table A.2-52. 60 Days-(WINter ERA)......coo oottt eertree e e e e e eetrree e e e e eeetbreeeeeeeesanrraaeeaeens A-99
Table A.2-53. 180 Days-(WiINTer ERA)......ccceieiieeiee ettt ee e e st e et e e seae e seae e ene e e snaeesnneas A-100
Table A.2-54. 360 Days-(WiINter ERA)......cccuiiieeieee ettt ettt ettt ettt e e tae e e e rae e e e eareeeseareeeeennaeeas A-101

Winter Conditional Probabilities (Expressed as Percent Chance) That a Large Oil Spill Starting
at a Particular Location Will Contact a Certain Land Segment (LS) within:

Table A.2-55. 3 Days-(WINTEI LS)...eii ittt ettt ettt e et e e et e e e et e e e eeataeeesnsaeeesnnaeans A-102
Table A.2-56. 10 Days-(WINTEI LS)...cccuiiiieiiie ettt ettt e e e e aaa e e e s aae e e senraeeesnaaee s A-102
Table A.2-57. 30 Days-(WINTEE LS). .cccuieieiciiie ettt ettt este e et e e ta e e e e s e e e e e aae e e snaaeeeeneaee s A-103
Table A.2-58. 60 DayS-(WINTEE LS). ...uvuiieiiieiiiiiieee e eeecirree e e eeeirree e e e e e e serareeee e e eestaraeeeeeeessnnnrarenas A-103
Table A.2-59. 180 DayS-(WINtEI LS)..uuuueeeiiiiciriiiee ettt ee e eeetiree e e e e esetrre e e e e e eeetaraeeeeeeeeennarnreeas A-104

Winter Conditional Probabilities (Expressed as Percent Chance) That a Large Oil Spill Starting
at a Particular Location Will Contact aCertain Group Of Land Segments (GLS) within:

Table A.2-60. 360 Days-(WINTEI LS)....uuiii ettt ettt ettt ettt e e tae e e e ere e e e e are e e e araeeeennaea s A-105
Table A.2-61. 3 Days-(WINTEI GLS). .ccuvieiieiiiie et ettt ettt e et e e e te e e e et e e e eeabaeeeeasaeeesnseeens A-106
Table A.2-62. 10 Days-(WINTEI GLS). c.uuviiieiiieiciiieeeciiee ettt e e e e eta e e s b e e e s areeesnbaeeesnsnees A-106
Table A.2-63. 30 Days-(WiINTEI GLS). c.uuuiiiiciiieiciieeeecitee ettt e et e e e s v e e e e raa e e e sntaeeesnseee s A-106
Table A.2-64. 60 Days-(WINtEr GLS). ...ueeiieiiiiiiiieie e e e ettt e e eeectiree e e e e e esetrreeeeeseeetaraeeeeseesssanrnsees A-106
Table A.2-65. 180 DayS-(WINtEr GLS). ....ccciiiiiirieieeeeeeiirreee e eeecireeeeeeeeestrreeeeeeeesarareeeseeesnnnsnrees A-107
Table A.2-66. 360 Days-(WINTEr GLS). c...eeecueeeciieciie ettt stee st e ee e rite e ste e et e e sea e e ssteeeteeesnaeesaneas A-107

Winter Conditional Probabilities (Expressed as Percent Chance) That a Large Oil Spill Starting
at a Particular Location Will Contact a Certain Boundary Segment (BS) within:

Table A.2-67. 3 Days-(WINTEI BS). .eeeiciiiieeciiie ettt ettt e et e e e tee e e et e e e et e e e eeataeeesnsaeeeennneeans A-107
Table A.2-68. 10 Days-(WINTEI BS). ..uueeieeiiie ettt et e e e e et e e e eabae e e snraeeeennseeaan A-107
Table A.2-69. 30 Days-(WINTEI BS). .cccuuiiiieiiiie ettt ettt et e e e e e eaa e e e esana e e e stbaeeeenseee s A-107
Table A.2-70. 60 Days-(WINter BS). ..uuueeiiieiiiiiiiiiie ettt ee e eretrree e e e e e eseraaeeeeeeeentaraeeeeeeeesnsraneeas A-108
Table A.2-71. 180 Days-(WINter BS). ..uuueiii ittt ecetrree e e e e eeserrre e e e e e e entabaeeeeeeeesaarnaeeas A-108
Table A.2-72. 360 Days-(WINTEIr BS). ..ccueeiceeeciieeieecee ettt ettt e eee e rrte e ste e ete e e sea e e snaeeentesennaeesaneas A-108

vi

Table of Contents



Appendix A Lease Sale 193 Draft Second SEIS

Combined Probabilities (Expressed as Percent Chance), Over the Assumed Life Of the Leased
Area, Alternatives 1, 3, Or 4, of One or More Spills >1,000 Barrels, and the Estimated Number
of Spills (Mean), Occurring and Contacting a Certain:

Table A.2-73. Environmental RESOUICE ATEa. .......uuvveeieeieiiiiiieeeeeeeeecitreeeeeeeeestrreeeeeeeessarraeeeeeeeenns A-109
B o (Sl AN R R - T To BY=Y -1 o 1T o | PSR PR A-110
Table A.2-75. Grouped Land SEEMENT. ......ceii it e e e e e scrrae e e e e s e s eaarre e e e e eeenanns A-111

Table of Contents Vi



Page Intentionally Left Blank



Appendix A Lease Sale 193 Draft Second SEIS

Accidental Oil Spills and Gas Releases: Information,
Models, and Estimates

BOEM analyzes hypothetical oil spills and gas releases from oil and gas activities and their relative
impact to environmental, economic, and sociocultural resources and resource areas and the coastline.
Each of these hypothetical spills or releases has varying potential to result from offshore oil and gas
exploration, development and production in the Leased Area. BOEM makes a set of assumptions that
collectively form an oil spill and gas release scenario. This consistent set of scenario information is
used to formulate the potential oil spill and gas release effects from oil and gas activities in a
consistent and logical manner throughout Chapter 4 and 5 of this Draft Second SEIS.

It is not anticipated that oil spills occur as a routine activity. Therefore, oil spills are not considered a
routine impact-producing factor (IPF). Oil spills are considered accidental events, and the Clean
Water Act and the Oil Pollution Act include both regulatory and liability provisions that are designed
to reduce damage to natural resources from oil spills. Therefore oil spills are treated as an accidental
IPF. An accident is an unplanned event or sequence of events that results in an undesirable
consequence. In this analysis the undesirable consequence is an oil spill or gas release in the
environment.

This appendix references to the Sale 193 FEIS, Appendix A and the Sale193 Final SEIS, Appendix B
as well as new circumstances or information relevant to concerns that have become available since
the publication of the Sale 193 Final SEIS. Much of the new information herein builds from the
Scenario discussed in Sections 2.3, and 4.1.1 and Appendix B.

This Appendix discusses the technical information used to estimate a set of assumptions for purposes
of oil spill or gas release analysis over the entire life of the Scenario. The information about these
accidental oil spills or gas releases includes:

o Estimates of the sources of accidental spills or gas releases that may occur

e How many spills or releases occur and their chance of occurring

e Spill sizes

e Locations to which large spills might travel due to the effects of winds, currents and ice

e How long it may take large spills to travel

e Length of coastline affected by large offshore spills

e How oil spills might weather and the fate of spills

e The likelihood of one or more offshore large spills occurring and contacting locations of
environmental, social or economic resources or resources areas

Oil spills are divided into two general spill-size categories and two general phases of operations.
These divisions reflect a difference in how the information about the spills is derived and used. The
two general activity categories considered in oil-spill analysis are:

e Exploration and delineation
e Development, production and decommissioning
The two general spill-size categories considered in oil-spill analysis are:

o Small spills, those less than less than (<) 1,000 barrels (bbl)

e Large spills, those greater than or equal to (=) 1,000 bbl, meaning that 1,000 bbl is the
minimum threshold size for a large spill.
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0 A subset of large oil spills is called very large oil spills (VLOS), which are
spills (>) 150,000 bbl.

A small spill (<1,000 bbl) would not be expected to persist on the water long enough for the model to
follow its path in a trajectory analysis. Therefore, for small spills, BOEM estimates the type of oil and
the number and size of a spill(s).

Large spills are those spills that are > 1,000 bbl and would persist on the water long enough for the
model to follow its path in a trajectory analysis. To judge the effect of a large oil spill, BOEM
estimates information regarding the general source(s) of a large oil spill (such as a pipeline, platform
or well), the location and size of the spill, the type and chemistry of the oil, how the oil will weather
(naturally degrade in the environment), how long it will remain prior to naturally degrading, and
where it may go. BOEM also estimates the mean number of large spills and the chance of one or
more large spills occurring over the exploration, development and production life of the Scenario.
BOEM simulates the paths (trajectories) that large oil spills could take to estimate the chance of a
large spill contacting a specific portion of shoreline or offshore resource area and the BOEM
combines the chance of a spill contacting a portion of shoreline or resource area with the chance of
one or more large spills occurring at all to estimate the chance of one or more large spills both
occurring and contacting a shoreline or offshore resource area over the life of the scenario.

Estimating large oil-spill occurrence or large oil-spill contact is an exercise in mathematical
probability. Uncertainty exists regarding whether exploration or development will occur at all and, if
it does, the location, number, and size of potential large oil spill(s) and the wind, ice, and current
conditions at the time of a spill(s). Although some of the uncertainty reflects incomplete or imperfect
data, a considerable amount of uncertainty exists simply because it is difficult to predict events 15-77
years into the future.

VLOS are analyzed separately from large oil spills due to their lower level of probability. The
technical analysis of a VLOS event is meant to assist BOEM in evaluating low-probability, high-
impact events. The scenario and impacts discussed for a VLOS analysis should not be confused with
the scenario and impacts anticipated to result from routine activities or from accidental events related
to the proposed action or its alternatives. This is due to the very low mathematical frequency
associated with VLOS events.

BOEM describes the rationale for the assumptions used in oil-spill analyses in the following
subsections. The rationale for the assumptions is a mixture of project-specific information, modeling
results, statistical analysis, three decades of experience modeling hypothetical oil spills, and
professional judgment.

In this Appendix, the information, models, and assumptions about large spills are discussed in
Sections 1 through 4. Small spills are discussed in Section 5. Gas releases are discussed in Section 6.
Section 7 discusses Very Large Oil Spills, Section 8 discusses Alaska North Slope spill rates and
cumulative large oil spills.

A-1. Accidental Large Oil Spills

To set a reference framework under which the analysis of large oil spills occurs, the following
discussion provides the context for the sources of oil in the sea.

With the exception of rare events like the Deepwater Horizon (DWH), the inputs of oil in the sea (i.e.
spills) have declined over the years, even though petroleum consumption is increasing (USDHS,
USCQG, 2011a, b; USEIA, 2014). Possible causes for the decline in oil inputs include passage of the
Oil Pollution Act of 1990 (OPA 90), technology improvements, and implementation of safety-
management systems that put into practice risk-reduction interventions.

A-2 Accidental Large Oil Spills
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Between 1971 and 2013, Outer Continental Shelf (OCS) operators produced almost 18 billion barrels
(Bbbl) of oil. During this period (excluding the DWH spill which is a rare event) there were 2,844
spills > 1 barrel that totaled approximately 174,000 bbl spilled. This equals 0.001% of the total bbl of
oil produced during that period, or about 1 barrel spilled for every 103,200 bbl produced. This record
has improved over time. During the more recent period between 1999 and 2013, almost 8.0 Bbbl of
oil were produced and there were 645 spills that totaled approximately 39,000 bbl spilled. This is
equal to 0.0005% of the total of bbl of o0il produced, or approximately 1 barrel spilled for every
204,700 bbl produced. For typical OCS oil spills, the record of OCS oil spills into the environment is
improving.

The inclusion of rare events like the DWH spill in the record requires sophisticated analysis due to the
small number of events. For the 37 year period ending in 2009 the U.S. Coast Guard (USCG) noted
that the DWH volume is 86% of all discharges by volume recorded for U.S. waters in the preceding
37 years (USCG, 2012). These rare events are small in number and are not well handled with the use
of standard statistics such as average probabilities. Several recent papers and analyses have identified
various methods for estimating the frequency of these rare events (Abimbola, Khan and Khakzad,
2014; Ji, Johnson, and Wikel, 2014; Khakzad, Khan, and Paltrinieri, 2014; USDOI, BOEM, 2012a;
Figure 4.3.3-1). The mathematical analysis of very large spills like the DWH spill is detailed in
Section 7.

A-1.1. Large Spill Size, Source, and Oil-Type Assumptions

Table A.1 1 shows the general size categories, source of a spill(s), type of oil, size of spill(s) in bbl,
and the receiving environment BOEM assumes in the analysis of oil-spill effects in Section 4.3 of this
Second SEIS for the Leased Area, Alternatives 1, 3, or 4.

A-1.2. Large Oil-Spill Sizes

Large spills have a minimum size, or threshold value of 1,000 bbl, but the spill size could be larger.
Table A.1-1 shows the assumed large spill sizes and the sections within this Second SEIS where
BOEM analyzes the effects of large spill(s) for the Leased Area.

The large spill-size assumptions BOEM uses are based on the reported spills in the Gulf of Mexico
and Pacific OCS because no large spills (= 1,000 bbl) have occurred on the Alaska OCS from oil and
gas activities. BOEM uses the median OCS spill size as the likely large spill size (Anderson, Mayes,
and LaBelle, 2012) because it is the most probable size for that spill size category.The Gulf of
Mexico and Pacific OCS data show that a large spill most likely would be from a pipeline or a
platform. The median size of a crude oil spill >1,000 bbl from a pipeline on the OCS over the last 15
years is 1,720 bbl, and the average is 2,771 bbl (Anderson, Mayes, and LaBelle, 2012). The median
spill size for a platform on the OCS over the entire record from 1964-2010, is 5,066 bbl, and the
average is 395,500 bbl (Anderson, Mayes, and LaBelle, 2012). As previously discussed, outliers such
as the DWH spill volume skew the average and the average is not a useful statistical measure. For
purposes of this analysis, BOEM uses the median spill size, rounded to the nearest hundred shown
below, as the likely large spill sizes.

Pipeline Platform

Assumed Large Spill Size (bbl) 1700 5.100

A-1.2.1. Source and Type of Large Oil Spills

The source is considered the place from which a large oil spill could originate. The sources of large
spills are divided generically into production platforms, wells, or pipelines (Anderson, Mayes, and
LaBelle, 2012). The places where a large spill could occur are based on the Scenario (Appendix B).
Platform sources include spills from wells or from diesel fuel tanks located on platforms. Large
offshore pipeline spills include spills from the riser and from the offshore pipeline to the shore.
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The types of oil spilled from platform spills are assumed to be crude oil, natural gas liquid
condensate, or diesel oil. Large oil pipeline spills are assumed to be natural gas liquid condensate or
crude oil.

The type of crude oil used in this analysis is Alpine composite. It is known that crude oils vary in
properties and that crude oil spills behave in different ways based on their properties. The crude oil
analysis considered a light crude oil. Crude oil samples recovered from wells onshore the Alaska
North Slope (ANS) and offshore Beaufort and Chukchi seas are characterized by a range of American
Petroleum Institute (API) gravity, which is a measure of how heavy or light the oil is compared to
water. The crude oils in the Chukchi Sea are estimated to be lighter than crude oil in the Beaufort Sea.
Given the existing information from crude oil samples recovered from Alaska wells, the Chukchi Sea
oil seems to be characterized as relatively low sulfur (Iess than 18%), high-gravity (> 35°) API crude
oils (Sherwood et al., 1998:129). BOEM looked for data on ANS crude oils with similar API gravity
values that also had laboratory data on their rate of weathering (natural decomposition). Alpine
composite crude oil has an API gravity of 35° and was chosen to be representative for the oil-
weathering simulations used in this analysis. BOEM chose a standard diesel oil and a condensate with
an API gravity of 50° for the weathering simulations.

A-1.2.2. Historical Loss of Well-Control Incidents on the OCS, Alaska
North Slope and North Sea

The 2007 FEIS, Appendix A, Section A.1.c and the 2011 SEIS, Appendix B, Section 1.1 discussed
OCS Well Control Incidents including their frequencies. USDOI, BOEM (2011; Appendix A, 2012a;
Figure 4.3.3-1.), USDOI, BLM (2012; Appendix G), IAOGP (2010), Bercha Group Inc. (2014a) and
Ji, Johnson, and Wikel (2014) detail the loss of well control (LOWC) incidents on the OCS, ANS and
North Sea, and discuss the analysis of their frequencies. The loss of well control occurrence
frequencies, per well, are on the order of 10~ to 10°. The occurrence frequencies depend upon the
operation or activity, whether the LOWC was a blowout or well release and whether there was oil
spilled.

In general, historical data show that LOWC events escalating into blowouts and resulting in oil spills
are infrequent and that those resulting in large accidental oil spills are even rarer events (Anderson,
Mayes, and LaBelle, 2012; Bercha, 2014a, Izon et al. 2007, Ji, Johnson, and Wikel, 2014; Robertson
etal., 2013; USDOI, BOEM, 2011; USDOI, BOEM, 2012a). From 1964 to 2010 there were 283 well
control incidents, 61 of which resulted in crude or condensate spills (USDOI, BOEM, 2012a; Table
4.3.3 1). From 1971 to 2010, fewer than 50 well control incidents occurred. Excluding the volume
from the DWH spill, the total spilled volume was less than 2,000 bbl of crude or condensate. The
largest of the 1971-2010 spills was 350 bbl. During that same time period, more than 41,800 wells
were drilled on the OCS and almost 16 Bbblof oil was produced.

When considering exploration wells, few of them involve loss-of-well-control incidents and even
fewer result in a spill. From 1971-2010 Industry drilled 223 exploration wells in the Pacific OCS, 46
in the Atlantic OCS, 15,138 in the Gulf of Mexico OCS, and 84 in the Alaska OCS, for a total of
15,491 exploration wells. During this period, there were 77 well control incidents associated with
exploration drilling. Of those 77 well control incidents, 14 (18%) resulted in oil spills ranging from
0.5 bbl to 200 bbls, for a total 354 bbls, excluding the estimated volume from the DWH spill. These
statistics show that, while approximately 15,000 exploration wells were drilled, there were a total of
15 loss-of-well-control events that resulted in a spill of any size: 14 were small spills and one was a
large spill (=1,000 bbl) that resulted in a blowout.That one large/very large spill was the DWH.

The Norwegian SINTEF Offshore Blowout Database, where risk-comparable drilling operations are
analyzed and where worldwide offshore oil and gas blowouts are tracked, supports the conclusion that
blowouts are rare events (IAOGP 2010; DNV 2010a, b; DNV 2011). Blowout frequency analyses of
the SINTEF database suggest that the highest risk operations are associated with exploration drilling

A-4 Accidental Large Oil Spills



Appendix A Lease Sale 193 Draft Second SEIS

in high—pressure, high-temperature conditions (DNV 2010a, b; DNV 2011). Prior to the DWH event,
the three largest blowout spills on the OCS were 80,000 bbls, 65,000 bbls, and 53,000 bbls from
production wells, and all of which occurred before 1971 (Anderson, Mayes, and LaBelle, 2012). New
drilling regulations and recent advances in containment technology that were implemented after the
DWH spill may further reduce the frequency and size of oil spills from OCS operations (DNV 2010a,
b; DNV 2011). However, as the 2010 DWH spill illustrated, there is a very small chance for very
large oil spill to occur and to result in unacceptable impacts (U.S. CSB, 2014).

A-1.2.3. Historical Exploration Spills on the Beaufort and Chukchi OCS

The Sale 193 FEIS, Appendix A, Section A.1.d discussed historical Arctic OCS exploration spills
through 2006 which have all been small (less than 20 bbl). On the Beaufort and Chukchi OCS
through 2003, the oil industry drilled 35 exploration wells to depth, spilled approximately 27 bbls and
24 bbls were recovered (Table A.1-2). Since 2003, there have been no wells drilled to total depth in
the Alaska OCS. In 2012, only two top holes were drilled and the operator was not allowed to drill
into a hydrocarbon zone. During the 2012 exploration drilling activities, no spills of 1 barrel or more
(BSEE reportable quantities) occurred on the Arctic OCS. Only tiny spills (drips and drops) of
hydraulic lube oil and gasoline for activities associated with the exploration program on the Arctic
OCS were reported to the agencies and the National Response Center (NRC).

A-1.2.4. Historical Exploration Well-Control Incidents on the Alaska
North Slope and Surrounding Area

No exploratory drilling LOWC incidents have occurred on the Alaskan OCS while drilling 84 wells
to depth. One exploration drilling blowout of gas occurred on the Canadian Beaufort Sea. Up to 1990,
85 exploratory wells were drilled in the Canadian Beaufort Sea, and one shallow-gas blowout
occurred. A second incident was not included at the Amaluligak wellsite with the Molikpaq drill
platform because it did not qualify as a blowout by the definition used in other databases. In that
incident, there was a gas flow through the diverter, with some leakage around the flange. (Devon
Canada Corporation, 2004).

Since the Sale 193 SEIS, one gas blowout occurred on the ANS. On February 15, 2012 Repsol had a
blowout from an exploration well on the Qugruk #2 pad (Q2 pad), on the Colville River Delta,
approximately 18 miles northeast of Nuigsut and approximately 150 miles southeast of Barrow (70°
277 197 N, 150° 44° 52 W). The blowout from a shallow gas pocket released an unknown quantity of
gas and approximately 42,000 gallons (gal) (1,000 bbl) of drilling mud (ADEC, 2012). The well
ceased flowing on February 16, 2012. Of the 11 blowouts on the ANS, 10 were gas and 1 was oil.

The one oil blowout was from drilling in the 1950s which would not be relevant by today’s regulatory
standards.

A-2. Behavior and Fate of Crude Oils

There are scientific laboratory data and field information from accidental and research oil spills about
the behavior and fate of crude oils. The Sale 193 FEIS, Appendix A, Section 2.1 discussed the
behavior and fate of oil and is herein incorporated by reference and summarized below. BOEM
discusses the background information on the fate and behavior of oil in Arctic environments and its
behavior and persistence properties along various types of shorelines. BOEM also make several
assumptions about oil weathering to perform modeling simulations of oil weathering that is specific
to the large spills BOEM estimates for analysis purposes.

A-2.1. Generalized Processes Affecting the Fate and Behavior of Oil

Several processes alter the chemical and physical characteristics and toxicity of spilled oil.
Collectively, these processes are referred to as weathering or aging of the oil. The major oil-

Behavior and Fate of Crude Qils A-5



Lease Sale 193 Draft Second SEIS Appendix A

weathering processes are spreading, evaporation, dispersion, dissolution, emulsification, microbial
degradation, photochemical oxidation, and sedimentation to the seafloor or stranding on the shoreline
(Payne et al., 1987; Boehm, 1987; Lehr, 2001; USDOI, MMS, 2007, Figure A.1-2).

Along with the physical oceanography and meteorology, weathering processes determine the oil’s
fate in the environment. Potter et al. (2012), Dickens (2011), and Lee et al. (2011) reviewed the state
of fate and behavior of oil in ice and documented the relevant studies; some of which were detailed in
the Sale 193 FEIS, Appendix A, 2.1. Collectively, 40 years of research underpin the available science
on fate and behavior of oil in ice.

Further research on the fate of oil spills and oil dispersants is ongoing. Gong et al. (2014) document
the relationships between sediment particle size and concentration, oil properties, and salinity
characteristics and their contribution to the formation and characteristics of oil sediment-particulate-
material aggregates. Beegle-Krause et al. (2013) reviewed the literature on the fate of either
mechanically or chemically dispersed oil under ice and determined that under-ice turbulence was a
key variable. Turbulence would tend to keep oil droplets in suspension but is significantly reduced
under ice fields and oil droplets do not remain in suspension. Further research is also ongoing within
Industry (Mullin, 2014) and government.

The potential volume of oil entrained in the interstitial space of the sea ice crystal fabric was studied
using salinity and temperature data from Barrow, Alaska. Petrich, Karlsson, and Eicken (2013) found
oil entrainment increases from January to May. Entrainment may reach approximately 20% of the
potential oil volume pooled beneath sea ice.

Fingas and Hollebone (2014) conclude that the behavior of oil in ice can be modeled based on the
previous research. However, they stress that new available technologies for measurement have the
potential to move the science forward. Initial studies suggest oil spreads differently when spilled in
young ice (frazil, nilas, or pancake). Wilkinson et al. (2014) documented oil penetrating frazil ice and
frazil ice inhibiting brine channel migration. Waves were a controlling factor in the spread of oil
associated with young ice.

Within Arctic waters and sea ice brine channels, there are natural indigenous microbial organisms.
McFarlin et al. (2011a; b; 2014) studied crude oil biodegradation under cold and light-limiting
conditions using indigenous microbes collected from the Beaufort and Chukchi seas. Biodegradation
occurred down to -1° C. The results by Bagi et al. (2013) also suggest that biodegradation capacity in
cold seawater is not necessarily inherently lower than the biodegradation capacity of microbes in
temperate seawater.

A-2.2. Oil-Spill Persistence

How long an oil spill persists on water or on the shoreline can vary widely, depending on the size of
the oil spill, the environmental conditions at the time of the spill, and the substrate of the shoreline
and, in the case of the U.S. Chukchi and Beaufort seas, whether the shoreline is eroding. Persistence
on water and then on shorelines is discussed below.

A-2.2.1. On-Water Oil-Spill Persistence

In this analysis, BOEM conservatively assumes 1,700- and 5,100-bbl crude oil spills could last up to
30 days on the water as a coherent slick. After that, the weathering process mentioned in Section 2.1
above would degrade the oil on the surface of the water, making it hard to track. During higher wind
speeds and wave heights, spills may dissipate more quickly. For spills that freeze into sea ice; spills
are assumed to persist up to 30 days after melting out from the sea ice.
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A-2.2.2. Shoreline Type, Oil Behavior, and Persistence

A new shorezone analysis was completed in 2014 and BOEM compiled the new Environmental
Sensitivity Information (ESI) for each of the land segments along the northern coast of Alaska
(Harper and Morris, 2014). For each land segment, the percentage of each ESI type by length is
shown in Table A.1-3. In general, the higher the ESI number, the longer the oil is estimated to persist
in that type of substrate.

A-2.2.3. Oil-Spill Toxicity

Oil-spill toxicity occurs through the mode of narcosis (state of stupor or unconsciousness) caused by
monocyclic aromatic hydrocarbons crossing the cell membranes as well as oil being ingested by or
coating an organism. Studies on the Exxon Valdez Oil Spill in Prince William Sound revealed that
larger and more persistent PAHs in sediments are linked to long-term effects (Peterson et al., 2003).
Shorelines with higher ESI values likely will have longer oil persistence in the sediments. Oil-spill
toxicity is discussed in the effects of spills on each resource section.

Additional studies, from the Deepwater Horizon, examining dispersant use were recently published.
Rico-Martinez, Snell, and Shearer (2013) found that toxicity testing with various species of marine
rotifer revealed that, when the dispersant COREXIT 9500A (which was used during the DWH spill to
disperse the oil in an attempt to reduce its toxicity) was well mixed with crude oil, the toxicity
increased as much as 52-fold. Without mixing, the effect was decreased to 27.6 fold. The authors
noted that the rotifer strain from the Gulf of Mexico was most tolerant to oil from the Macondo well.
The authors described the effect as synergistic. However, other authors have noted that the increased
toxicity of COREXIT 9500A plus crude oil is actually due to the oil itself (Wu et al., 2012) because
the dispersant helps the oil dissolve into the water phase and then become more bioavailable.
Furthermore, Chakraborty et al. (2012) found that COREXIT 9500 was not toxic to indigenous
microbes and that various components of the COREXIT 9500 were degraded. This is part of the
ongoing debate that exists with the use of dispersants as a response tool. Dispersants help make the
oil more bioavailable so that the oil is subject to increased degradation, including biodegradation;
however, oil that is more bioavailable may also be more toxic to some species.

Gardner et al. (2013) and deHoop et al. (2011) studied the relative sensitivity of cold-water species to
oil components and to physically and chemically dispersed oil. In both of these studies, a small
number of cold-water species fell within the range of sensitivities of commonly tested species, mostly
of temperate climates. Bejarano, Clark, and Coelho (2014) suggest improvements to toxicity testing
to make the results useful across species and geographic locations for better information to further
management decisions on dispersant use.

A-2.3. Assumptions about Large Oil-Spill Weathering

To run the oil weathering model (OWM) using a consistent framework, several assumptions are made
regarding the type of oil, the size of the spill, the environmental conditions, and the location of the
spill. The following assumptions are used to estimate weathering of a large oil spill:

e The crude oil properties will be similar to Alpine composite crude oil for the Leased Area

o The condensate oil properties will be similar to a Sliepner condensate for the Leased Area

o The diesel oil properties will be similar to a typical diesel for the Leased Area

o The size of the diesel fuel spill is 5,100 bbls

o The size of the crude or condensate spill(s) is 1,700 or 5,100 bbls

e There is no reduction in the size of spill due to cleanup; instead cleanup is considered
separately as either mitigation or disturbance

e The wind, wave, temperature and ice conditions are as described
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e The spill is a surface spill or a shallow (less than 50m) subsea spill that reaches the water
surface quickly

e Meltout spills occur into 50% ice cover

o The properties predicted by the OWM model are those of the thick part of the slick
o The spill occurs as an instantaneous spill over a short period of time

o The fate and behavior are as modeled (Tables A.1-4 through 8)

o The oil spill persists for up to 30 days in open water
Uncertainties exist, such as:

o The actual size of an oil spill or spills, should they occur

o Whether the spill is instantaneous or chronic

o The location of the spill

e Wind, current, wave, and ice conditions at the time of a possible oil spill

o The crude, diesel or condensate oil properties at the time of a possible spill

A-2.4. Modeling Simulations of Oil Weathering

To judge the effect of a large oil spill, BOEM estimates information regarding how much oil
evaporates, how much oil is dispersed, and how much oil remains after a certain time period. BOEM
derives the weathering estimates of Alpine composite crude oil, and Sliepner-condensate and diesel
fuel from modeling results from the SINTEF Oil Weathering Model (OWM) Version 4.0 (Reed et al.,
2005) for up to 30 days.

A-2.4.1. Oils for Analysis

The crude oil used in the analysis is a light crude oil. Alpine oil composite was chosen for simulations
of oil weathering for the Leased Area, because it is a light crude oil that falls within the category of
35-40° API oils estimated to occur in the Leased Area. BOEM used a diesel fuel and Sliepner
condensate.

A-2.4.2. Alpine Composite, Condensate, And Diesel Fuel Simulations Of
Oil Weathering

This section discusses the simulation of oil weathering for OCS median spill sizes 1,700 and 5,100
bbl (Anderson, Mayes, and LaBelle, 2012). BOEM uses the SINTEF OWM to perform simulations of
oil weathering. The SINTEF OWM has been tested with results from three full-scale field trials of
experimental oil spills (Daling and Strom, 1999; Brandvik et al., 2010).

The simulated Alpine composite crude and the condensate oil-spill sizes are 1,700 bbl or 5,100 bbl.
The diesel-oil-spill size is 5,100 bbl. BOEM simulates two general scenarios: one in which the oil
spills into open water and one in which the oil freezes into the ice and melts out into 50% ice cover.

For the Leased Area, BOEM assumes open water is June through October, and a winter spill could
melt out in July. BOEM assumes the spill starts at the surface or quickly rises to the surface in the
shallow waters of the Leased Area. For open water, BOEM models the weathering of the spills as if
they are instantaneous spills. For the meltout spill scenario, BOEM models the entire spill volume as
an instantaneous spill. Although different amounts of oil could melt out at different times, BOEM
took the conservative approach, which was to assume all the oil was released at the same time.
BOEM reports the results at the end of 1, 3, 10, and 30 days.

For purposes of analysis, BOEM looks at the mass balance of the large oil spill; how much is
evaporated, dispersed, and remaining. Tables A.1-4 through 8 summarizes the results BOEM assumes
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for the amount evaporated, dispersed, and remaining for a diesel fuel, condensate or crude oil. The
results are considered in BOEM’s analysis of the effects of oil on environmental, social and economic
resources or resource areas. In general, diesel fuel and condensates will evaporate and disperse in a
short period of time (3-10 days). The higher the wind speeds, the more rapidly the evaporation and
dispersion occur. Crude oils tend to evaporate and disperse more slowly, especially if the oils become
emulsified. Crude oil properties vary, and these are representative ranges of how different light crudes
may weather.

The Alpine composite contains a relatively large amount of lower molecular-weight compounds. In
weathering tests, approximately 29% and 33% of its original volume evaporated within 1 and 3 days,
respectively, at both summer and winter temperatures. Alpine composite will form water-in-oil-
emulsion with a maximum water content of 80% at both winter and summer temperatures, yielding
approximately five times the original spill volume (Reed et al., 2005). At the average wind speeds
over the Leased Area, dispersion is slow, ranging from 0-16% (Tables A.1-7 and 8). However, at
higher wind speeds (e.g., 15 m/s wind speed) the oil spill will be almost removed from the sea surface
within a day through evaporation and dispersion.

A-3. Estimates of Where a Large Offshore Oil Spill May Go

BOEM studies how and where large offshore spills move by using an oil-spill trajectory model with
the capability of assessing the probability of oil-spill contact to environmental resource areas (ERA),
known as the Oil-Spill Risk Analysis (OSRA) model (Smith et al., 1982; Ji, Johnson, and Li, 2011).
The “Large” oil spill means spills with a threshold size of > 1,000 bbl. This model analyzes the likely
paths of over 1.215 million simulated oil spill trajectories in relation to biological, physical, and
sociocultural resource areas that BOEM generically calls ERAs. The trajectory is driven by the wind,
sea ice, and current data from a coupled ocean-ice model. The locations of environmental resource
areas, including sociocultural resource areas, barrier islands, and the coast within the model study
area, are used by OSRA to tabulate the percent chance of oil-spill contact to these areas.

A-3.1. Inputs to the Oil-Spill-Trajectory Model

There are several inputs necessary to run the oil-spill-trajectory model and to assess the probability of
oil-spill contact to environmental resource areas, boundary segments, and land segments, including
the following:

o Study area

o Arctic seasons

e Location of the coastline

e Location of environmental resource areas

e Location of land segments and grouped land segments

o [ocation of boundary segments

e Location of hypothetical launch areas

o [ocation of hypothetical pipelines and transportation assumptions

e Current and ice information from a general circulation model

e Wind information

A-3.1.1. Study Area and Boundary Segments

Map A-1 (Maps are found in section A.1, Tables and Maps) shows the study area used in the oil-spill-
trajectory analysis. It extends from 174 ° E to 130° W and 66 ° N to 75° N. The OSRA model has a
resolution of 0.6 km by 0.6 km and a total of 6 million grid cells in the study area. The study area is
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formed by 40 offshore boundary segments and the Beaufort (United States and Canada) and Chukchi
seas (United States and Russia) coastline. The boundary segments are vulnerable to spills in both
arctic summer and winter. The study area is chosen to be large enough to allow most trajectories of
hypothetical oil spills to develop without contacting the boundary segments through as long as 360
days.

A-3.1.2. Trajectory Analysis Periods

The OSRA model launches a hypothetical oil-spill trajectory from a hypothetical location called a
launch point (described in detail in Section 3.1.5) starting on day 1 on 1986, and it continuously
launches the trajectory every other day for a total of 18 years (1986-2004). Therefore, a total of 3,240
trajectories are launched over this time period. The trajectories are driven by the three-hourly wind,
current and ice data from a coupled ocean-ice model with 20 years (1985-2005) of simulation
(described in detail in section 3.1.6; Curchitser et al., 2013), and are computed on an hourly basis.
Note that data from 1985 are not used in the trajectory analysis because they do not start on

January 1%,

BOEM defines three time periods for the trajectory analysis of large oil spills. These periods are the
months when trajectories are started and the chance of contact is tabulated. BOEM calls these three
periods annual, summer, and winter. Shown below are the three time periods that trajectories were
started and the months that make them up.

Sale Area Annual Summer Winter
Leased Area January-December June 1-October 31 November 1-May 31

The annual period is from January 1 to December 30. The summer period is from June 1 through
October 31 and generally represents open water or arctic summer. The winter period is from
November 1 through May 31 and represents ice cover or arctic winter. The choice of this seasonal
division was based on meteorological, climatological, and biological cycles and consultation with
Alaska OCS Region analysts.

A-3.1.3. Locations of Environmental Resource Areas

Environmental resource areas (ERAs) represent areas of social, economic, or biological resources or
resource areas. BOEM, Alaska OCS Region analysts designate these ERAs. The analysts work with
specialists in other federal and state agencies, academia and various stakeholders who provide
information about these resources.The analysts also designate in which months these ERAs are
vulnerable to spills, meaning the time period those resources occupy or use that spatial location. For
example, birds migrate and may be there only from May to October.

There are 124 ERAs. Maps A-2a, A-2b, A-2c, A-2d, A-2e and A-2f show the location of the 124
ERAs. These resource areas represent concentrations of wildlife, habitat, subsistence-hunting areas,
and subsurface habitats. The names or abbreviations of the ERAs and the general resource they
represent are shown in Table A.1-9. Information regarding the general and specific ERAs for birds,
whales, subsistence resources, marine mammals, fish, and lower trophic resources is found in Tables
A.1-10, 11, 12, 13, 14, 15 and 16, respectively. Terrestrial mammals are not represented by ERAs but
are represented by Grouped Land Segments (GLSs) shown in Table A.1-17 and discussed below.
BOEM also includes Land as an additional environmental resource area (ERA). Land is the entire
study area coastline and is made up of all the individual land segments (LSs) 1 through 132, which
are described below.
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A-3.1.4. Location of Land Segments and Grouped Land Segments

The coastline was further analyzed by dividing the Chukchi (United States and Russia) and Beaufort
(United States and Canada) seas coastline into 132 LSs. Some LSs were added together to form larger
geographic areas and were called GLSs.

The LS identification numbers (IDs) and the geographic place names within the LS are shown in
Table A.1-18. Maps A-3a, A-3b, and A-3c show the location of these 132 LSs. Land segments are
vulnerable to spills in both arctic summer and winter. The GLSs, their names, and the individual LSs
that make them up are shown in Table A.1-19. Maps A-4a, A-4b, and A-4c show the location of these
46 GLSs. Grouped land segments are vulnerable to spills based on the time periods shown in Table
A.1-19.

A-3.1.5. Location of Proposed and Alternative Hypothetical Launch
Areas and Hypothetical Pipeline Segments

BOEM has information regarding where companies leased blocks in Sale 193. For this analysis, the
launch areas (LAs) and pipeline segments (PLs) are hypothetical locations which have been reduced
to the Leased Area. They are not meant to represent or suggest any particular development scenario.
If and when any commercial hydrocarbons are discovered, detailed development scenarios would be
engineered, designed, reviewed, and evaluated by both industry and BSEE, BOEM and other
applicable regulatory agencies.

Map A-5 shows the location of the six hypothetical LAs (1, 4, 5, 6, 10, and 11) and six hypothetical
PLs (2, 3, 5, 6, 8, and 9) where large oil spills could originate if they were to occur. Pipeline locations
are entirely hypothetical. They are not meant to represent three proposed pipelines or any real or
planned pipeline locations. They are spaced along the coast to evaluate differences in oil-spill
trajectories from different locations along the coast.

Hypothetical launch points were spaced at one-seventh-degree intervals in the north-south direction
(about 15.86 km) and one-third-degree intervals in the east-west direction (about 12.67 km). At this
resolution, there were 375 total launch points in space, grouped into the six LAs (1, 4, 5, 6, 10, and
11) and six PLs (2, 3, 5, 6, 8, and 9) representing the Leased Area. Pipelines 2, 5 and 8 are offshore
PL segments and PLs 3, 6 and 9 are nearshore PLs.

A total of 3,240 trajectories were simulated from each of 375 launch points over the 18 years of wind,
current and ice data, for a total of 1.215 million trajectories. The results of these trajectory simulations
were combined to represent platform/well spills from 6 LAs (Map A-5). Launch Areal is >150 mi
offshore. Launch Areas 4-6 are approximately 90-150 mi offshore. Launch Areas 10-11 are
approximately 25-90 mi offshore. Pipeline spills were represented by trajectories from each launch
point along each PL (2, 3, 5, 6, 8, and 9, Map A-5).

For the Leased Area Alternatives], 3, or 4 BOEM assumes no large oil spills occur during exploration
activities. Development/production activities for the Leased Area could occur in any of the LAs (1, 4,
5,6, 10, and 11) or along any of the PL (2, 3, 5, 6, 8, and 9). Table A.1-20 shows the assumptions
about how the hypothetical launch areas were assumed to be serviced by hypothetical pipelines.

A-3.1.6. Ocean Current and Ice Information from a General Circulation
Model

BOEM uses the results from a coupled ice-ocean general circulation model to simulate oil-spill
trajectories. The wind-driven and density-induced ocean-flow fields and the ice-motion fields are
simulated using a three-dimensional, coupled, ice-ocean hydrodynamic model (Curchitser et al.,
2013). The model is based on the Regional Ocean Modeling System (ROMS) (Shcheptkin and
McWilliams, 2005). The ROMS has been coupled to a sea ice model (Budgell, 2005), which consists
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of elastic-viscous-plastic rheology (Hunke and Dukowics, 1997; Hunke, 2001) and the Mellor and
Kantha (1989) thermodynamics. This model simulates flow properties and sea-ice evolution for the
Arctic with enhanced resolution (Skm) in the Chukchi and Beaufort seas during the years 1985-2005.
The sea ice model was adapted to represent landfast ice, which occurs on the Chukchi Sea coast. The
coupled ocean-ice model uses six-hourly CORE2 forcing files (Large and Yeager, 2009), including
winds, air temperature, air pressure and humidity, plus daily solar radiation to compute the
momentum, heat and salt fluxes. Comparison of model results with observation shows significant
skill in the model capability to reproduce observed circulation and sea ice patterns in the Beaufort and
Chukchi seas (Curchitser et al., 2013). BOEM uses 18 of the 20-years of data.

A-3.1.7. Wind Information

BOEM uses the reanalysis (1986-2004) wind fields provided by Curchitser et al. (2013). The wind
data are from CORE2 (Large and Yeager, 2009) and was interpolated to the coupled ocean model
grid at three-hourly intervals.

A-3.1.8. Large Oil-Spill-Release Scenario

For purposes of this trajectory simulation, all spills occur instantaneously. For each trajectory
simulation, the start time for the first trajectory was the first hour of the first day of the first full
calendar year of wind data (1986). Each subsequent trajectory was started every 2 days at the first
hour of the day and trajectory was calculated on an hourly basis.

A-3.2. Oil-Spill-Trajectory Model Assumptions
The oil-spill-trajectory model assumptions are as follows:
e Large oil spills occur in the hypothetical launch areas or along hypothetical pipeline
segments
e Operators transport the produced oil through pipelines
e A large oil spill reaches the water surface

e Large oil spills persist long enough for trajectory modeling for up to 360 days if they are
encapsulated in ice and melt out

o A large oil spill encapsulated in the landfast ice does not move until the ice moves or it
melts out

e Large oil spills occur and move without consideration of weathering. The oil spills are
simulated each as a point with no mass or volume. The weathering of the oil is estimated
separately in the stand-alone SINTEF OWM model

e Large oil spills occur and move without any cleanup. The model does not simulate cleanup
scenarios. The oil-spill trajectories move as though no booms, skimmers, or any other
response action is taken

e Large oil spills stop when they contact the mainland coastline, but not the offshore barrier
islands in Stefansson Sound

Uncertainties exist, such as:

o the actual size of the large oil spill or spills, should they occur

o whether the large spill reaches the water

e whether the large spill is instantaneous or a long-term leak

¢ the wind, current, and ice conditions at the time of a possible large oil spill

e how effective response or cleanup is
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o the characteristics of crude, condensate or diesel oil at the time of the large spill
e how Alpine composite crude, condensate or diesel oil will spread

e whether or not development and production occurs
A-3.3. Oil-Spill-Trajectory Simulation

The trajectory-simulation portion of the OSRA model consists of many hypothetical oil-spill
trajectories that collectively represent the mean surface transport and the variability of the surface
transport as a function of time and space. The trajectories represent the Lagrangian motion that a
particle on the surface might take under given wind, ice, and ocean-current conditions. Thousands of
trajectories are simulated to give a statistical representation, over time and space, of possible transport
under the range of wind, ice, and ocean-current conditions that exist in the OSRA study area.

Trajectories are constructed to produce an oil-transport vector. For cases where the ice concentration
is below 80%, each trajectory is constructed using vector addition of the ocean current field and 3.5%
of the instantaneous wind field—a method based on work done by Huang and Monastero (1982),
Smith et al. (1982), and Stolzenbach et al. (1977). For cases where the ice concentration is 80% or
greater, the model ice velocity is used to transport the oil. Equations 1 and 2 show the components of
motion that are simulated and used to describe the oil transport for each trajectory:

1~ Uoil = Ucurrent + 0035 Uwind or
2. Uoil = Uice
Where:

U,; = oil drift vector

Ucurrent = current vector (when ice concentration is <80%)
Using = wind speed at 10 m above the sea surface

Uice = ice vector (when ice concentration is > 80%)

The wind-drift factor was estimated to be 0.035, with a variable drift angle ranging from 0°-25°
clockwise. The drift angle was computed as a function of wind speed according to the formula in
Samuels, Huang, and Amstutz (1982). The drift angle is inversely related to wind speed.

The trajectories age while they are in the water and/or on the ice. For each day that the hypothetical
spill is in the water, the spill ages—up to a total of 360 days. While the spill is in the ice (> 80%
concentration), the aging process is suspended. The maximum time allowed for the transport of oil in
the ice is 360 days, after which the trajectory is terminated. After coming out of the ice, that is
melting into open water, the trajectory ages to a maximum of 30 days.

A-3.4. Results of the Oil-Spill-Trajectory Model

A-3.4.1. Conditional Probabilities: Definition and Application

The chance that a large oil spill will contact a specific ERA, LS, GLS, or BS within a given time of
travel from a certain location (LA or PL) is termed a conditional probability. The condition is that
BOEM assumes a large spill occurs. Conditional probabilities assume a large spill has occurred and
the transport of the spilled oil depends only on the winds, ice, and ocean currents in the study area.
Conditional probabilities are reported for three seasons (annual, summer, and winter) and six time
periods (3, 10, 30, 60, 180, and 360 days). Conditional probabilities are expressed as a percent
chance. This means that the probability (a fractional number between 0 and 1) is multiplied by 100
and expressed as a percentage.

For the Leased Area, annual, summer, and winter periods are shown in Section 3.1.2. Contact,
tabulated from a trajectory that began before the end of summer season, is considered a summer
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contact. BOEM also estimates the conditional probability of contact from spills that start in winter,
freeze into the sea ice, and melt out in spring or summer. Winter contacts are from spills that begin in
winter. Therefore, if any contact to an ERA, LS, GLS or BS is made by a trajectory that began by the
end of winter, it is considered a winter contact. BOEM also estimates annual conditional probabilities
of contact within 3, 10, 30, 60, 180, and 360 days. Annual contact is for a trajectory that began in any
month throughout the entire year.

A-3.4.1.1. Conditional Probabilities: Results

The chance of a large spill contacting a specific ERA, LS, GLS, or BS or any of the areas being
assessed (assuming a spill has occurred) is called a conditional probability. It is conditioned on the
assumption that a large spill has occurred. The conditional probability results for the oil-spill-
trajectory model are summarized generally below and are listed in Tables A.2-1 through A.2-72 for
the Leased Area. The Maps referenced in this discussion are as follows:

e Boundary Segments (BSs) are shown in Map A-1,

o Environmental Resource Areas (ERAs) are shown in Maps A-2a through A-2f
e Land Segments (LSs) are shown in Maps A-3a through A-3c

e Grouped Land Segments (GLSs) are shown in Maps A-4a through 4¢

For specific analysis of conditional probabilities in regard to specific resources, please see Chapter
4.3. The following section provides generalized comparisons for an overall generalized view.
Probabilities in the following discussions, unless otherwise noted, are conditional probabilities
estimated by the OSRA model (expressed as percent chance) of a spill >1,000 bbl in size contacting
ERAs and LSs within the days and seasons as specified below.

Comparisons between Spill Location and Season

The primary differences of contact between hypothetical spill locations (LAs and PLs) are geographic
in the perspective of west to east or nearshore versus offshore and temporal in terms of how long it
takes to contact. Offshore spill locations take longer to contact the coast and nearshore ERAs, if
contact occurs at all. Winter spill contact to nearshore and coastal resources is less often and, to a
lesser extent, due to the landfast ice in place from December to April. Statistically, hypothetical spills
have a westerly and southwesterly direction of drift through time.

General Contacts through Time
3 Days

In general, the contact to individual LSs and ERA Land is due to hypothetical large spills from the
nearshore PLs where assumed hypothetical pipelines could come ashore. Annually, there is a <0.5-
1% chance of a large spill contacting ERA Land or individual LSs from LAs that begin
approximately 25-150 mi offshore from the coast. Annually, spills from hypothetical PLs adjacent to
the coast have a <0.5-7% chance of contacting ERA Land. Launch areas or PLs adjacent to or on top
of ERAs have the highest percent chance of contact within 3 days.

During the entire year (annual), the OSRA model estimates that a large spill from PLs 3, 6, or 9 has a
<0.5-2% chance of contacting individual LSs. Those LSs with conditional probabilities of contact of
1% or greater include LS 65 (Cape Lisburne), 72-75 (Point Lay-Icy Cape), 79-80 (Wainwright-Kugra
Bay), or 84-85 (Barrow Area) (Table A.2-7). All other LAs and PLs have a <0.5% chance of
contacting individual LSs over the entire year. The OSRA model estimates the chance of contact to
ERA Land ranges from 1-7% for LA 11 and PLs 3, 6, or 9 (Table A.2-1). All other LAs and PLs have
a <0.5% chance of contact to ERA Land (Table A.2-1).

A-14 Estimates of Where a Large Offshore Oil Spill May Go



Appendix A Lease Sale 193 Draft Second SEIS

During summer, the OSRA model estimates that a large spill from PLs 3, 6, or 9 or LA11 has a <0.5-
3% chance of contacting individual LSs. Those LSs of 1% or greater include 65 (Cape Lisburne), 72-
75 (Point Lay-Icy Cape), 78-80 (Point Collie-Kugra Bay), or 84-85 (Barrow Area) (Table A.2-31).
All other LAs and PLs have a <0.5% chance of contacting individual LSs. The OSRA model
estimates the chance of contact to ERA Land ranges from 1-12% for LAs 10 or 11, or PLs 3, 6, or 9
(Table A.2-25). Hypothetical nearshore PLs have the highest chance of contact. All other LAs and
PLs have a <0.5% chance of contact to ERA Land (Table A.2-25).

During winter, the OSRA model estimates that a large spill from PLs 3, 6 or 9 has a <0.5- 2% chance
of contacting individual LSs. Those LSs of 1% or greater include 65 (Cape Lisburne), 72-74 (Point
Lay-Kasegaluk Lagoon) or 79-80 (Wainwright-Kugra Bay) (Table A.2-55). All other LAs (both
nearshore and offshore) and PLs have a <0.5% chance of contacting individual LSs within 3 days
over winter (Table A.2-55). The OSRA model estimates the chance of contact to ERA Land ranges
from 2-5% for PLs 3, 6, or 9 (Table A.2-49). All other LAs and PLs have a <0.5% chance of contact
to ERA Land (Table A.2-49).

The OSRA model estimates that a large spill, from LAs or PLs adjacent to or on top of ERAs, has the
highest percent chance of contact. During the entire year (annual), LAs have a <0.5-44% chance of
contacting individual ERAs (Table A.2-1) and PLs have a less than 0.5-57% chance of contacting
individual ERAs (Table A.2-1).

During summer, LAs have a <0.5-56% chance of contacting individual ERAs (Table A.2-25) and PLs
have a <0.5-62% chance of contacting individual ERAs (Table A.2-25).

During winter, LAs have a <0.5-59% chance of contacting individual ERAs (Table A.2-49) and
during winter, PLs have a <0.5-65% chance of contacting individual ERAs (Table A.2-49).

10 Days

During the entire year (annual), the OSRA model estimates that a large spill from PLs 3, 5, 6, or 9 has
a <0.5-4 % chance of contacting individual LSs. Those LSs of 1% or greater include 64-66 (Point
Hope-Ayugatak Lagoon), 72-85 (Point Lay - Barrow) (Table A.2-8). LAs 5, 6, 10 or 11 have a <0.5-
2% chance of contacting LSs. Those LSs of 1% or greater 65 include (Cape Lisburne), 74-75
(Kasegaluk Lagoon-Icy Cape), 78-80 (Point Collie-Kugrua Bay), or 84-85 (Barrow Area) (Table A.2-
8). All other LAs and PLs have a <0.5% chance of contacting individual LSs within 10 days over the
entire year. The OSRA model estimates the chance of contact to ERA Land ranges from 9-10% for
LAs 10 or 11 (Table A.2-2) and 1-4% for LAs 1, 4, 5, or 6. The OSRA model estimates the chance of
contact to ERA Land ranges from 11-22% for PLs 3, 6, or 9 (Table A.2-2) and 3-4% for PLs 2, 5 or 8.

During summer, the OSRA model estimates a large spill, from PLs 2, 3, 5, 6, 8, or 9 has a <0.5-7%
chance of contacting individual LSs 64-67 (Point Hope to Cape Sabine) and 71-85 (Sitkok Point-
Barrow) (Table A.2.- 8). LAs 10 or 11 have a <0.5-4% chance of contacting LS 65 (Cape Lisburne),
71-75 (Kukpowruk River-Icy Cape), 78-80 (Point Collie-Kugrua Bay), or 83-85 (Nulavik-Barrow)
(Table A.2-32). Offshore LAs 4, 5 or 6 has a <0.5-1% chance of contacting LSs 79-80 (Point
Belcher-Kugrua Bay) or 84-85 (Barrow area). LA1 has a <0.5% chance of contacting individual LSs
within 10 days over summer. The OSRA model estimates the chance of contact to ERA Land ranges
from 14-15% for LAs 10 or 11 (Table A.2-26) and 2-5% for LAs 1, 4, 5, or 6. The OSRA model
estimates the chance of contact to ERA Land ranges from 15-30% for PLs 3, 6, or 9 (Table A.2-26)
and 3-8% for PLs 2, 5 or 8.

During winter, the OSRA model estimates that a large spill from PLs 3, 6, 8, or 9 have a <0.5-3%
chance of contacting individual LSs 64-67 (Point Hope-Cabe Sabine) 72-76 (Point Lay-Tunalik
River), or 78-85 (Point Collie-Barrow (Table A.2.56). Nearshore LAs 10, or 11, have a <0.5-1%
chance of contacting LS 65 (Cape Lisburne) 79-80 (Point Collie-Wainwright) or 84-85 (Barrow Area)
(Table A.2-56). All other LAs and PLs have a <0.5% chance of contacting individual LSs within 10
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days over winter (Table A.2-56). The OSRA model estimates the chance of contact to ERA Land
ranges from 5-6% for LAs 10 or 11 (Table A.2-50) and 1-3% for LAs 1, 4, 5, or 6. The OSRA model
estimates the chance of contact to ERA Land ranges from 8-15% for PLs 3, 6, or 9 (Table A.2-50)
and 2% for PLs 2, 5 or 8.

The OSRA model estimates a large spill from LAs or PLs adjacent to or on top of ERAs has the
highest percent chance of contact. During the entire year (annual), LAs have a <0.5-35% chance of
contacting individual ERAs (Table A.2-2) and PLs have a <0.5-61% chance of contacting individual
ERAs (Table A.2-2).

During summer, LAs have a <0.5-71% chance of contacting individual ERAs (Table A.2-26) and PLs
have a <0.5-83% chance of contacting individual ERAs (Table A.2-26).

During winter, LAs have a <0.5-67% chance of contacting individual ERAs (Table A.2 50) and PLs
have a <0.5-62% chance of contacting individual ERAs (Table A.2-50).

30 Days

During the entire year (annual), the OSRA model estimates that a large spill from all LAs or PLs has
a <0.5-3% of contacting Russian Chukchi coastline individual LSs 5-8 or 20-39 (E. Wrangel Island,
Pil’gyn-Uelen, Russia) (Table A.2-9). The percent chance of contacting the GLS Russia Chukchi
Coastline (GLS 175) ranges from 10-25% for LAs or PLs (Table A.2-14). Pipeline segments 3 or 6
and LAs 10 or 11 have a <0.5%-3% chance of contacting individual LSs 64-67 (Point Hope-Cape
Sabine). During the entire year all LAs and PLs have a <0.5-6% chance of contacting individual LSs
71-85 (Kukpowruk River -Barrow) (Table A.2-9).

During summer, the OSRA model estimates that a large spill from all LAs and PLs has a <0.5-2%
chance of contacting LSs 5-8 or 21-37 (E. Wrangel, Pil’khikay -Chegitun, Russia). All LAs and PLs
have a <0.5%-10% chance of contacting at least one individual LSs 64-88 (Point-Cape Simpson)
(Table A.2-31).

During winter the OSRA model estimates that a large spill from all LAs or PLs has a <0.5-3% of
contacting Russian Chukchi coastline individual LSs 5-8 or 20-39 (E. Wrangel Island, Pil’gyn-Uelen,
Russia) (Table A.2-57). Pipeline segments 3 or 6 and LAs 10 or 11 have a <0.5%-3% chance of
contacting individual LSs 64-67 (Point Hope-Cape Sabine). All LAs and PLs have a <0.5%-4%
chance of contacting at least one individual LSs 72-85 (Point Lay- Barrow) (Table A.2-58).

The OSRA model estimates a large spill from LAs or PLs adjacent to or on top of ERA have the
highest percent chance of contact. During the entire year (annual), LAs have a <0.5-47% chance of
contacting individual ERAs (Table A.2-3) and PLs have a <0.5-64% chance of contacting individual
ERAs (Table A.2-3).

During summer, LAs have a <0.5-75% chance of contacting individual ERAs (Table A.2-26) and PLs
have a <0.5-86% chance of contacting individual ERAs (Table A.2-26). During winter, LAs have a
<0.5-70% chance of contacting individual ERAs (Table A.2-51) and PLs have a <0.5-78% chance of
contacting individual ERAs (Table A.2-51).

A-4. Oil-Spill-Risk Analysis

A measure of oil-spill risk is determined by looking at the potential for one or more large spills
occurring as a result of exploration, development, or production from the Scenario and then of a large
spill contacting a shoreline segment, resource, or resource area of concern (called an environmental
resource area (ERA)). If spilled crude or condensate oil contacts any portion of a shoreline segment or
ERA, it is called simply a contact. The oil spill risk analysis helps determine the relative risk of
occurrence and contact of one or more large spills in and adjacent to the Leased Area.
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Combined probabilities are the chance of one or more large spills occurring and of those spills
contacting over the life of the Scenario. They are estimated using the conditional probabilities, the
large oil-spill rates, the resource estimates, and the assumed transportation scenarios. These are
combined through matrix multiplication to estimate the mean number of one or more large spills from
operations in and adjacent to the Leased Area occurring and of any of these spills making a contact.

A-4.1. Chance of One or More Large Spills Occurring

The chance of one or more large spills occurring is derived from two components: (1) the large spill
rate and (2) the resource-volume estimate. The spill rate is multiplied by the resource volume to
estimate the mean number of spills. Oil spills are treated statistically as a Poisson process, meaning
that they occur independently of one another. If BOEM constructed a histogram of the chance of
exactly O spills occurring during some period, the chance of exactly 1 spill, or exactly 2 spills, and so
on, the histogram would have a shape known as a Poisson distribution. An important and interesting
feature of this distribution is that it is entirely described by a single parameter, the mean number of
large spills. Given the mean number of large spills, you can calculate the entire histogram and
estimate the chance of one or more large spills occurring.

A-4.1.1. Large Spill Rates

BOEM derives the large oil-spill rates for the Arctic OCS from a fault-tree modeling study conducted
by the Bercha Group Inc. (2014b). Using fault trees, oil-spill data from the Gulf of Mexico and
Pacific OCS (Bercha Group Inc., 2013) were modified and incremented to represent expected Arctic
performance and included both Arctic and non-Arctic variability.

Fault-tree analysis is a method for estimating the spill rate resulting from the interactions of other
events. Fault trees are logical structures that describe the causal relationship between the basic system
components and events resulting in system failure. Two general fault trees are constructed, one for
large pipeline spills and one for large platform/well spills. In the Bercha Group Inc. (2006, 2008)
studies, fault trees were used to transform historical spill statistics for non-Arctic regions to predictive
spill-occurrence estimates for the Beaufort and Chukchi seas’ sale areas. The Bercha Group, Inc.
(2008) fault-tree analysis focused on Arctic effects as well as the variance in non-Arctic effects, such
as spill size and spill frequency. Arctic effects were treated as a modification of existing spill causes
as well as unique spill causes. Modification of existing spill causes included those that also occur in
other OCS regions but at a different frequency, such as trawling accidents. Unique spill causes for
pipeline spills included events that occur only in the Arctic, such as ice gouging, strudel scour,
upheaval buckling, thaw settlement, and other causes. For platforms, unique spill causes included ice
force, low temperature, and other causes. The measures of uncertainty calculated were expanded
beyond Arctic effects in each fault-tree event to include the non-Arctic variability in spill size, spill
frequency, and facility parameters, including wells drilled, number of platforms, number of subsea
wells and subsea pipeline length. The inclusion of these types of variability—Arctic effects, non-
Arctic data, and facility parameters—is intended to provide a realistic estimate of spill-occurrence
indicators on the Arctic OCS and their resultant variability.

The Bercha Group Inc. (2014b) fault tree analysis includes updated spill information from the Gulf of
Mexico and the Pacific OCS (Bercha Group Inc., 2013). It also included refined information about
LOWC frequencies used in the fault tree by incorporating information from a recently completed
LOWC study (Bercha Group Inc., 2014a). The LOWC study updated offshore LOWC frequency
information through 2011 for both the Gulf of Mexico (GOM) and the Pacific (PAC) OCS and the
North Sea using information from both the SINTEF worldwide database and the U.S. GOM and PAC
OCS. Previous fault tree studies (2006, 2008) used all LOWC events and their resultant frequencies
regardless of whether or not they spilled crude or condensate oil. To this extent, previous fault tree
results were conservative. In addition, platform spills, which occurred from a LOWC event, were
previously double counted as both a platform/well spill and a LOWC event.
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Recent studies (Bercha Group Inc., 2014a; Ji, Johnson, and Wikel, 2014; USDOI, BOEM, 2012a)
have continued to refine data and information about LOWC. Until recently, a consolidated dataset of
multiple variables was not readily available to analyze the volumes of oil associated with LOWC with
other applicable variables. Of the approximately 192 Gulf of Mexico LOWC events from 1980-2011,
nine escalated into blowouts and spilled crude or condensate > 50 bbl (Bercha Group Inc., 2014a) all
of which were small spills except the DWH. The new information reveals that, compared to the total
number of LOWC events, there are few crude and condensate spills as a result or a LOWC escalating
into a blowout.

A-4.1.1.1. Results for OCS Large Spill Rates

For purposes of fault-tree analysis, BOEM uses the E&D Scenario in Appendix B. The annual rates
were weighted either by the annual production divided by the total production or the year divided by
the total years, and the prorated rates were summed to determine the large spill rates over the life of
the exploration and production from the Leased Area. For the anchor A and satellite A2 prospects in
the Leased Area, the life of exploration, development and crude oil and natural gas liquid condensate
production is 51 years. This is inclusive of an oil production period of 44 years. Bercha Group Inc.
(2014Db) calculated the mean spill rate for Platforms/Wells, Pipelines, and Total as well as the 95%
confidence intervals on the total large spill rate per Bbbl as shown below:

Type Mean

Platforms/Wells 0.11 spills per Bbbl produced
Pipelines 0.21 spills per Bbbl produced
Total 0.32 spills per Bbbl produced

95% Confidence Interval 0.12 -0.56 spills per Bbbl produced

This analysis shows that the major contributors to the large spill rates are pipelines.

A-4.1.2. Resource-Volume Estimates

For this analysis it is assumed that 4.3 Bbbl is produced and transported. The resource volume
estimates and resource E&D scenarios are discussed in the Second SEIS Sections 2.3, 4.1.1, and
Appendix B.

A-4.1.3. Transportation Assumptions

Section 3.1.5 discusses the transportation assumptions for the hypothetical launch areas and their
associated hypothetical pipelines.

A-4.1.4. Results for the Chance of One or More Large Spills Occurring

BOEM’s estimate of the likelihood of one or more large spills occurring assumes that there is a 100%
chance that development(s) will occur and 4.3 Bbbl of crude oil and natural gas liquid condensate will
be produced. (That volume is based on estimates discussed in Chapter 2, Section 2.3 and Chapter 4,
Section 4.1.1). BOEM evaluates what would happen if full development as described in the Scenario
occurred, even though the chance of that happening is probably very small in a frontier area like the
Chukechi Sea. If a development occurs, this oil-spill analysis more accurately represents the chance of
one or more large spills occurring.

Additionally, the chance of one or more large spills occurring as a result of operations in and adjacent
to the Leased Area is estimated over the life of the development(s). For the Leased Area, crude oil
and natural gas liquid condensate production is assumed to occur over a production period of 44
years. In the estimates of one or more large spills occurring, the annual chances for large spills
occurring from both pipeline and platforms/wells over the entire estimated life of the development(s)
are added together to get the final result.
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The large spill rates used in this section are all based on the mean number of large spills per Bbbl of
hydrocarbon produced. Using the above mean spill rates for large spills, Table A.1-21 shows the
estimated mean number of large oil spills for the Alternatives 1, 3, or 4. BOEM estimates 0.9 pipeline
spills and 0.5 platform (and well) spills would occur, for a total (over the life of the Leased Area) of
1.4 spills.

For purposes of analysis, two large spills are assumed to occur and are analyzed in this Second SEIS.
The two large spills are assumed to occur during the development and production phase. This
assumption is based on the fact that a very small fraction of spills are estimated during the relatively
short exploration drilling phase, as compared to the total spill frequency for exploration, development
and production activities.

Now, looking at the entire 51-year exploration and oil and condensate production life of the Leased
Area, BOEM uses the above mean spill number to determine the Poisson distribution. Table A.1-22
shows the chance of no large pipeline spills occurring is 41%, and the chance of one or more large
pipeline spills occurring is 59%. The chance of no large platform (wells and platform) spills occurring
is 61% and the chance of one or more large platform (wells and platform) spills is 39%. The mean
spill number total is the sum of the mean number of platform, well, and pipeline spills over the entire
51-year exploration and production life. The chance of no large spills occurring is 25%, and the
chance of one or more large spills occurring is 75% for the Scenario. Figure A-1 shows the Poisson
distribution that demonstrates this analysis.

Poisson Distribution
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Figure A-1. Poisson Distribution: Leased Area, Alternatives 1, 3 or 4
(Pipeline and Platform/Well) over the Scenario Life.

A-4.2. Chance of a Large Spill Contacting: Conditional Probabilities

The chance of a large spill from operations on the Leased Area contacting shoreline sections or ERAs
is taken from the oil-spill-trajectory model results, called conditional probabilities. These are
summarized in Section 3.4.2.2 and are listed in Tables A.2-1 through A.2-72.

A-4.3. Results of the Oil-Spill-Risk Analysis: Combined Probabilities

Tables A.2-73 through A.2-75 show the annual combined probabilities for the Leased Area for
Alternatives 1, 3, and 4. The combined probabilities reflect the chance of one or more large spills
occurring and contacting resources over the Scenario life of the Leased Area. Because no leases or
few (5) leases were contained within the alternatives the combined probabilities varied by =1%
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between alternatives. The variation was not substantive enough to warrant a separate analysis and is
well within the variation on the input ice, ocean and wind fields.

For the most part, the chance of one or more large spills from operations in or adjacent to the Leased
Area occurring and contacting land segments or environmental resource areas is 37% or less within
30 days, or 40% or less within 360 days. For environmental resource areas with a chance of
occurrence and contact > 1%, the chance of one or more large spills from operations in or adjacent to
the Leased Area occurring and contacting a certain environmental resource areas ranges from 1-21%,
1-27 %, and 1-37 % within 3, 10, and 30 days, respectively. Land segments with at least a 1% chance
of one or more large spills from operations on the Leased Area occurring and contacting land
segments within 30 days include LSs 7,8 (Wrangel Island) 22-37 (Chukotka coastline), 64-80 (Point
Hope — Eluksingiak Point) and 84-85 (Barrow Area). The LSs 30 (Nutepynmin), 31 (Alyatki), 80
(Eluksingiak Point), and 84 (Will Rogers and Wiley Post Mem.) have a 2% and 79 (Wainwright) and
85 (Barrow) have a 3% chance of one more large spills occurring and contacting.

A-5. Accidental Small Oil Spills

Small spills are spills that are <1,000 bbl. Table A.1-1 shows the Second SEIS sections where BOEM
analyzes the effects of small spill(s). BOEM considers three oil types for small spills: crude,
condensate and refined oil.

Small spills, although accidental, are relatively routine. These are dealt with using routine spill
prevention and response measures. Small spills would occur from both exploration and development
activities. The majority of small spills could be contained on a vessel or platform, and refined fuel
spills that reach the water would evaporate and disperse within hours to a few days. Further, those
spills reaching the water may be contained by booms or absorbent pads. BOEM estimates small spills
are likely to occur over the life of the exploration and development activities.

A-5.1. Exploration

Exploration includes both geological and geophysical activities (marine seismic, geotechnical and
geological surveys) and exploration and delineation drilling activities. Small spills during exploration
are likely to be refined oil products such as lube oil, hydraulic oil, gasoline or diesel fuel.

A-5.1.1. Geological and Geophysical (G&G) Activities

Small fuel spills associated with the vessels used for G&G activities could occur, especially during
offshore vessel-to-vessel fuel transfers. For purposes of the oil spill analyses for Alternative 1, 3, or 4,
no large or very large crude or diesel oil spills are estimated from G&G activities, although small
spills are expected to occur. This is based on a review of potential discharges and on the historical oil
spill occurrence data for the Alaska OCS and adjacent State of Alaska waters. Several spills from
refueling operations (primarily at West Dock) have been reported to the National Response Center in
the Beaufort and Chukchi seas and all the spills were small.

For purposes of analysis, BOEM estimates an offshore vessel transfer spill ranges from <1-13 bbl
(USDOI, BOEMRE, 2010a; USDOI, BOEMRE, 2010b; USDOI, BOEM, 2012b; USDOI, BOEM,
2013). The <1 bbl is the estimated volume of diesel fuel resulting from an offshore vessel fuel
transfer accident assuming the dry quick disconnect and positive pressure hoses function properly.
Dry quick disconnect couplings are designed to snap closed should the valve become disconnected
with the poppet open, thereby limiting liquid release. Positive pressure fuel hoses are designed to stop
pumping if the pressure is lost in the hose due to a break.

In a potential scenario, where a transfer hose ruptures and the positive pressure hoses fail, BOEM
assumed that it would take a maximum of 30 seconds for someone to discover the rupture and 30
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seconds to stop the pump. The estimated volume spilled during the maximum 60 second interval is
likely to be approximately 13 bbl. In this scenario, BOEM assumes that all spilled fuel reached the
water and none remains on the deck of the vessel.

In this analysis, BOEM assumes that 99% of the time, all dry quick disconnect and positive pressure
hoses function properly. BOEM also assumes that every other G&G activity has an offshore transfer
fuel spill (which is a very conservative estimate, based on the fact that no offshore fuel transfer spills
have been reported from G&G surveys in the Alaska Region). Also, BOEM assumes that spills do not
occur in the same space and time, and that up to one G&G activity has an equipment malfunction.
Therefore, fuel spills from a maximum level of anticipated annual G&G activities could range from 0
to less than 3 at a minimum and up to 13 bbl at a maximum of fuel spilled in one instance annually.
Table A.1-23 shows the estimated number and volume of small spills during G&G activities.

A-5.1.2. Exploration and Delineation Drilling Activities

For purposes of the oil spill analyses for Alternatives 1, 3, or 4, no large crude or diesel oil spills are
estimated from exploration and delineation drilling activities. This is based on a review of potential
discharges, historical oil spill and modeling data, and the likelihood of oil spill occurrence. This
estimate is based on:

e The low rate of OCS exploratory drilling well-control incidents spilling crude oil per well
drilled

e The fact that, since 1971, one OCS crude oil spill (large/very large) has occurred during
temporary abandonment (converting an exploration well to a development well) while
more than 15,000 exploratory wells were also drilled

e The low number (40) of exploration wells being drilled as a result of this proposed action

e The fact that no crude oil would be produced from the exploration wells, and the wells
would be permanently plugged and abandoned

o The history of exploration spills on the Arctic OCS, all of which have been small

o The fact that no large spills occurred while drilling 35 exploration wells to depth in the
Arctic OCS 1975-2003

o Pollution prevention and oil spill response regulations and methods, implemented by
BOEM, BSEE, and the operators and since the Deepwater Horizon spill have reduced the
risk of spills and diminished their potential severity (USDOI, BOEM, 2011; Shell, 2011,
Shell, 2012)

Historical Beaufort Sea and Chukchi Sea OCS exploration spill data suggest that the most likely
cause of an oil spill during exploration could be operational, such as a hose rupture, and the spill
could be relatively small (Table A.1-2). For purposes of analysis, up to a 50-bbl diesel fuel-transfer
spill was chosen as one spill volume in the small spill category and 5-bbl was selected as the typical
volume. This was based on historical exploration spill sizes in the Beaufort and Chukchi OCS, OCS
oil-spill data, which indicated that 99.7% of all OCS spills are <50 bbl (Anderson, Mayes, and
LaBelle, 2012) and estimates of USCG Worst Case Discharge, average most probable discharge and
maximum most probable discharge for exploration plans (Shell, 2011, Shell, 2012).

The WCD (for the purposes of the USCG) was calculated based on the definition contained in 33
CFR 154.1029(b) (2). Operators used the following values: (1) Maximum Time to Discover Release:
5 minutes; (2) Maximum Time to Shutdown Pumping: 0.5 minutes (30 seconds) (3) Maximum
Transfer Rate: 320 gpm (based on representative fuel transfer pumps on the oil spill response vessel =
7.6 bbl/min; (4) Total Line Drainage Volume: 163 gal [assuming a 4-inch by 820-ft marine hose
between the pump manifold on the fuel barge and the delivery flange on the inlet piping at the
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drillship] or 3.9 bbl. The total volume was 48 bbls and for this analysis was rounded to the nearest ten
for a value of 50 bbl.

The maximum most probable discharge is 5.0 bbl of diesel fuel. It was calculated from the definition
contained in 33 CFR 154.1020 (the lesser of 1,200 bbl or 10% of the volume of the WCD).

Small spills could occur during exploration and delineation drilling activities. In this analysis BOEM
assumes that every drilling activity has an offshore transfer fuel spill. Annually one drilling activity
has a WCD and one has a maximum most probable discharge for a total of 55 bbl annually. These
spills do not occur in the same space and time. The volumes range from 5 up to 50 bbl of fuel spilled.
The estimated number and volume of small spills during exploration activities presented is displayed
in Table A.1-23.

The 50 bbl spill is estimated to last less than 3 days on the surface of the water, based on the SINTEF
OWM calculations. In terms of timing, a small spill from the exploration activities could happen at
any time from July to November. Conservatively, BOEM assumes that the vessel would not retain
any of the diesel fuel, and depending on the time of year, a small spill could reach the vessel and then
the environment. The environment could be open water or open water and ice. The analysis of a small
spill examines the weathering of the estimated 50 bbl diesel fuel spill.

BOEM summarizes below the estimates for the fate and behavior of diesel fuel in the analysis of the
effects of oil on environmental, economic and social resources in Section 4.3. BOEM outlines the
scenario assumptions for an exploration drilling small spill to provide a consistent analysis of small
oil spill impacts by resource:

e One small spill occurs

e The spill size is 50 or 5 bbl

¢ The oil type is diesel fuel

o All the oil reaches the environment; the vessel or facility absorbs no oil

e There is no reduction in volume due to cleanup or containment. (Pollution prevention,
containment and cleanup are analyzed separately as mitigation and as disturbance.)

o The spill could occur at any time of the exploration operations (July-November)

e The weathering for a 50 bbl spill is as shown in Table A.1-24, and the spill lasts less than 3
days on the water

o The spill starts within the Leased Area or Kotzebue Sound
A-5.1.3. Modeling Simulations of Oil Weathering

To judge the effect of a small oil spill, BOEM makes estimates regarding how much oil evaporates,
how much oil is dispersed, and how much oil remains after a certain time period. BOEM derives the
weathering estimates of diesel fuel oil from the SINTEF Oil Weathering Model Version 4.0 (Reed et
al., 2005) modeling results for up to 30 days. Table A.1-24 summarizes the results BOEM estimates
for the fate and behavior of a 50-bbl diesel fuel spill. Based on OWM modeling simulations and
historical response experience, a small, 50-bbl diesel fuel oil spill will be localized and short term.

A-5.2. Development and Production

The analysis of onshore ANS crude oil spills greater than 1 barrel is performed collectively for all
facilities, pipelines, and flowlines (Nuka, 2013; Robertson et al., 2013). ANS crude oil spill
frequencies are applied to estimate small spills for the Leased Area. Following is the estimated
number and volume of small crude and refined oil spills during development and production:
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For purposes of analysis, this Second SEIS assumes a median small crude or condensate spill size of
3 bbl (Robertson et al., 2013a, Anderson, Mayes and LaBelle, 2012). An estimated 220 small crude
oil spills, >1 bbl, could occur during the 44-year oil-production period for Alternatives 1, 3, or 4; an
average of about 5 spills per year. An estimated 260 refined-oil spills >1 bbl could occur during the
44-year oil-production period, an average of about 6 spills per year. The same number of refined
spills occurs over the 44-year gas-sales production period. Overall, an estimated 11 crude and refined
oil spills >1 and <1,000 bbl are assumed to occur each year of production for Alternatives 1, 3, or 4
for years 10-30, 17 for years 31-53 and 6 for years 54 to 78.

In addition the spills just discussed, an estimated two small crude oil spills >500 bbl could occur
during the 44-year oil-production period for Alternatives 1, 3, or 4. One of those two small crude oil
spills >500 bbl is assumed to occur from the 300 mile onshore pipeline.

A-5.3. Small Spill Assumptions Summary.
The analysis of small oil spill effects for Alternatives 1, 3, or 4 is based on the following assumptions:
o Small spills occur during exploration and delineation activities and initial development
activities.

e Spills from offshore refueling during geological and geophysical activities ranges up to <3
bbl annually with one individual spill of approximately 13 bbl.

e Small spills during exploration and delineation drilling operations range from 0 up to 50
bbl.

e All the oil reaches the environment.

e The oil types could be diesel during exploration and delineation activities and crude,
diesel, or condensate during production.

o The small spill could occur during open water during exploration and delineation activities
and at any time of the year during development and production.

o The spill weathering is shown in Tables A.1-24 or 25.

A-6. Potential for Natural Gas Releases

Potential accidental gas release impact producing factors were detailed in 193 SEIS Section IV.B.5
for gas sales totaling 2.25 trillion cubic feet (Tcf) over 20 years. This analysis evaluates the potential
for a large gas release during natural gas development and production of 2.2 Tcf over 44 years, as
well as the potential impacts of such releases on the environment. This analysis identifies potential
releases from:

o LOWC escalating into a blowout at production platforms/wells

e Ruptured or leaking pipelines

e Onshore facilities

The following subsections discuss possible ways in which natural gas may be released into the
environment, assign frequencies to notable events, and present hypothetical release scenarios for
further environmental resource-specific analysis.

Loss of Well Control

It is possible, though unlikely that a LOWC during natural gas production could cause a release of
natural gas into the environment. A LOWC can result in a blowout, but blowouts do not always
follow a LOWC incident. Also, the frequency of LOWCs can vary with the type of well drilled. The
International Association of Oil and Gas Producers estimates the frequency of LOWC events at 3.6 x
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10 gas blowouts per exploration well, and at 7.0 x 10 gas blowouts per development well drilled
(IAOGP 2010). The production well-control blowout incident rate for production of gas is an order of
magnitude lower, estimated at 5.7 x 10 blowouts per well year (IAOGP, 2010). While estimates for
gas blowout frequencies have been updated the since the 193 SEIS, they still occur at a very low
frequency.

Initially, natural gas produced from the Leased Area will be reinjected due to the lack of natural gas
infrastructure. In about 2031, infrastructure will have been installed, and sale of natural gas from the
Lease Area is expected to begin. When this occurs, it is assumed that one well control incident of a
single well on the facility could occur, releasing 10 million cubic feet of natural gas for one day. This
is based on the average well production for one day from one well and the estimated rates of blowout
duration for gas production wells.

Ruptured Pipeline

Although unlikely, there exists some potential for a gas pipeline to rupture. The estimated rate of
offshore gas pipeline ruptures in the Gulf of Mexico is 2.4 x 10” per mile-year (USDOI, MMS,
2009). For a 160 mile offshore gas transmission pipeline, over a 44 year production life, the estimated
number of incidents is 0.17 offshore gas pipeline ruptures over the life of the gas sales. For onshore
gas pipelines, the estimated spill rate for a generic DOT onshore gas transmission lines from 1994-
2013 is 1.5 x 10™* spill or release per pipeline mile per year (USDOT, 2013a, b). For a 300 mile
onshore pipeline, over a 44 year production life, the estimated number of significant incidents using
DOT’s estimated rate is 2 pipeline ruptures over the life of the gas sales. Under DOT regulation,
significant incidents are incidents that involve property damage of more than $50,000, injury, death,
release of gas, or that are otherwise considered significant by the operator. The lack of population and
scarcity of human activity on the ANS is expected to reduce the historical frequency of significant
incidents as defined by DOT.

If a major release of dry natural gas would occur, this would cause a sudden decrease in gas pressure,
which in turn would automatically initiate procedures to close the valves on both ends of the ruptured
segment of pipeline. Closure of the valves would effectively isolate the rupture and limit the amount
of natural gas released into the environment. Given the daily flow rate and the estimated total number
of valves, it is estimated that approximately 20 million cubic feet could be released within one pipe
section between two valves. Onshore any gas releases from an elevated pipeline would disperse into
the atmosphere. There is some small potential for ignition, but in the remote Alaska North Slope,
ignition sources would not be readily available.

Onshore Facility

Although unlikely, there remains some potential for a gas leak and explosion at the onshore facility,
due to the enclosed space in the facility.

Gas Release Fate

Natural gas is primarily made of up methane CH,4 and ethane C,Hs which make up 85-90% of the
volume of the mixture. Propane, butane, and heavier hydrocarbons can be extracted from the gas
system and liquefied for transportation and storage. These natural gas products are commonly known
as liquid petroleum gas or LPG. Pentane through decane are the intermediate-weight hydrocarbons
and are volatile liquids at atmospheric temperature and pressure. The common names for these natural
gas products are pentanes-plus, condensate, natural gasoline, and natural gas liquids (NGLs).
Produced gas is expected to be dry gas (no water or condensates).

In the event of a pipeline rupture, the leak detection system would close the pipeline isolation valves.
Any release would be almost entirely vapor, rather than liquid. Winter temperatures could cause the
butane and pentane components to initially remain in a liquid state. However, if any liquids formed,
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much of the volume would quickly evaporate due to the volatile nature of NGLs. The consequences
of an accidental spill of NGLs as a result of a pipeline rupture could include fire and/or explosion of
NGL vapors.

The primary component of natural gas is methane, a colorless, odorless, and tasteless gas. It is not
toxic in the atmosphere, but is classified as a simple asphyxiate, possessing an inhalation hazard. As
with all gases, if inhaled in high enough concentration, oxygen deficiency could occur and result in
suffocation. The specific gravity of methane is 0.55 (Air = 1.0). Being lighter than ambient air, it has
the tendency to rise and dissipate into the atmosphere, rather than settle into low areas. For this
reason, natural gas leaks are assumed to rise and disperse.

A-7. Very Large Oil Spills

A-7.1. Estimates of Source and Size

Very large spills could potentially come from four sources associated with OCS exploration or
development operations: (1) pipelines (2) facilities (3) tankers or (4) support vessels. BOEM
reviewed those four sources and determined well-control incidents (LOWCs) have the potential for
the largest spill volumes, assuming all primary and secondary safeguards fail and the well does not
bridge (collapse in on itself). At this time, pipelines are the preferred mode of petroleum transport
(over tankers) in the Chukchi OCS and, therefore, BOEM did not consider the loss of a fully loaded
tanker. The loss of the entire volume in an offshore pipeline would be less than a long duration well
control incident with high flow rates. Sizes of spills from support vessels were considered based on
foundering and the loss of entire fuel tanks, and determined to be lower in volume than a well control
incident where all primary and secondary safeguards failed. For purposes of analysis, BOEM
examined a well control incident which escalates into a catastrophic blowout. This Second SEIS
details the oil spill analysis results that are relevant to the very large oil spill (VLOS) analysis.

A-7.2. Behavior and Fate of Crude Oils

The Sale 193 FEIS Appendix A.1, Section B, and this Appendix, Section A-2.1 summarizes the
behavior and fate of crude oil. This section summarizes and updates relevant information to the
VLOS analysis.

A-7.2.1. Release from a Well Control Incident

A very large oil and gas release could rise to the ocean surface from shallow to moderate depths on
the seafloor (e.g. 1979 Ixtoc I spill) or fall from the top of the rig or platform to the surface of the
ocean. The force of the gas would facilitate the formation of small oil droplets (0.5 — 2.0 mm) and to
disperse them in the ocean or atmosphere (Dickins and Buist, 1981; Belore, McHale and Chapple,
1998; S.L. Ross Environmental Research Ltd, D.F. Dickins and Associates Ltd., and Vaudrey and
Associates Inc., 1998). A small portion (1-3%) of droplets could form a plume as identified from
Ixtoc at shallow to moderate depths without the injection of dispersants (Boehm and Fiest, 1982). The
more soluble compounds within the oil may dissolve, particularly from small droplets that are
prevalent in the vertical plume, which is where the vigorous turbulence occurs (Adcroft et al. 2010).
Figure A-2 diagrams a subsea blowout in shallow to moderate water depths (Westergaard, 1980). A
subsea release in shallow to moderate depths moves through three zones: (1) a jet zone causing
turbulence and droplet formation, (2) a buoyancy zone where gas, oil, and water are carried to the
surface and droplet size governs rise velocity, and (3) a surface interaction zone where the surface
influence carries the oil with the prevailing currents or ice and the gas exits into the atmosphere,
which causes a surface boil zone (Westergaard, 1980; PCCI, 1999; Reed et al., 2006). Volatile
organic carbons would be measurable in the atmosphere downwind of the spill in a small area
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confined to a narrow plume (deGouw et al., 2011; Ryerson et al., 2011) during the summer open

water and broken ice seasons.
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Figure A-2. Shallow (<50 meters) Underwater Blowout Plume.
Source: Westergaard, 1980.

For well control incidents at shallow to moderate depths, the gas is considered to be an ideal gas with
a specific volume decreasing linearly with pressure. Dissolution of gas from rising bubbles may be
minimal for incidents at shallow to moderate depth since the residence time of gas bubbles is
expected to be short (Reed et al., 2006). Thus, very little of the gas would dissolve in the water
column and nearly all of the gas would be released to the atmosphere.

A-7.2.2. Ice Present

The fate and behavior of oils in ice conditions is different from oil in temperate water; slower
chemical and biological reactions occur when temperatures are lower. Broken ice occurs in the
Chukchi Sea during fall freezeup and spring breakup. The ice would restrict the oil somewhat and
reduce spreading (Gjosteen and Loset, 2004; Faksness et al., 2011). Weathering of oil in high-ice
concentrations (70-90%) is significantly slower compared to weathering in open water (Brandvik et
al. 2010). However, unless the oil is frozen into the ice, evaporation would continue to occur.
Dispersion and emulsification rates are s lower in broken ice than in open water. During fall freezeup,
the oil would freeze into the grease ice and slush before ice sheeting occurs (NORCOR, 1975). Winds
and storms could break up and disperse the ice and oil until the next freezing cycle occurs. These
freezing cycles could be hours or days.

Faksness and Brandvik (2008a) studied the dissolved water-soluble crude oil components
encapsulated in first-year sea ice. Their data show a concentration gradient from the surface of the ice
to the bottom, indicating there is transport of the dissolved components up through brine channels.
Field studies also showed that high air temperature leads to more porous ice, and the dissolved water-
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soluble components leak out of the ice rapidly; however, under cold air temperatures and less porous
ice, the water-soluble components leak out of the ice more slowly and have potentially toxic
concentrations (Faksness and Brandvik, 2008b).

Any oil remaining in the environment during deep winter, the oil would freeze into the forming and
existing ice sheets (Dickens, 2011; Mar, Inc., et al., 2011). Then, in late spring and summer, the
unweathered oil would melt out of the ice at different rates, depending on whether it is encapsulated
in multiyear or first-year ice, and depending on when the oil was frozen into the ice. In first-year ice,
most (85%) of the oil spilled at any one time would percolate up to the ice surface over about a 10-
day period (Dickens, Buist and Pistruzak, 1981; Dickins et al., 2008; NORCOR, 1975; Nelson and
Allen, 1981). In approximately mid-July, the oil pools would drain into the water among the floes of
the opening ice pack. Thus, in first-year ice, oil would be pooled on the ice surface for up to 30 days
before being discharged from the ice surface to the water surface. The pools on the ice surface would
concentrate the oil, but only to about 2 centimeters thick, allowing evaporation of 5% of the oil, the
part of the oil composed of the lighter, more toxic components. By the time the oil is released from
the melt pools on the ice surface, evaporation will have almost stopped, with only an additional 4% of
the spilled oil evaporating during an additional 30 days on the water.

A-7.2.3. Open Water

Spilled oil on sea water would move with the currents, ice, and winds. In addition to sunlight
breaking down the oil, sunlight also has the potential to cause photo-enhanced toxicity (Barron et al.,
2008).

A-7.2.4. Persistence

Spilled oil in sediments weathers differently than spilled oil in the open ocean. Shoreline oiling and
persistence depends on a number of factors (Etkin, McCay, and Michel, 2007). Certain factors allow
for some spills to persist in the shoreline and adjacent intertidal areas for decades (Li and Boufadel,
2010; Owens, Taylor, and Humphrey, 2008; Peacock et al., 2005). Many coastlines of the Chukchi
and Beaufort Seas have high environmental sensitivity index (ESI) shoreline types such as tundra,
marshes, peat, and fine-grained sediments to which oil clings. In these environments, oil tends to
weather very slowly. The losses of hydrocarbons from both abiotic and biotic weathering in subsea
Arctic sediments could be slow (Atlas, Horowitz, and Dushoshi, 1978; Payne, Clayton, and Kirstein,
2003). Table A.1-3 shows the percent high-ESI shores of the adjacent coastlines. Besides oiling the
shore, some components of spilled oil can deposit on the sea floor. Dispersion of oil droplets and
suspension of sediments from turbulence at the discharge location could facilitate the formation of
oiled sediments and oily particulate matter, which could be deposited on the seafloor in the vicinity of
the discharge location (Lee and Page, 1997; Payne, Clayton and Kirstein, 2003; Sterling et al., 2004;
Farwell et al., 2009).

Spilled oil can also enter tidal waters and sediments. Lee and Page (1997) reviewed several large
spills and estimated 1-13% of the spilled oil entered subtidal zones with an order of magnitude less
hydrocarbon concentration than found in intertidal sediments. Exceptions (for less hydrocarbon
concentrations) were semi-enclosed areas with clay-silt surface sediments and high concentrations of
suspended sediments (Page et al., 1989). Oil persistence in subtidal areas would be weeks to years,
except for specific areas described above (Lee and Page, 1997). Biodegradation and weathering of
intertidal areas in cold waters were on the order of months to decades (Atlas, Boehm, and Calder,
1981; Prince et al., 2003). A recent study of biodegradation in the Arctic showed that as temperature
increased in the Arctic summer, biodegradation increased (Chang, Whyte, and Ghoshal, 2011).

A-7.3. Very Large Oil-Spill Weathering

The weathering for a very large oil spill is as follows:
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e The crude oil properties will be similar to a light crude oil of 35 API

o The size of the crude oil spill ranges from 60,000-20,000 bbl per day

¢ The wind, wave, and temperature conditions are as described

e The spill is a subsurface spill at approximately 40 m (meters)

e Meltout spills occur into 50% ice cover

e The properties predicted by the model are those of the thick part of the slick
e The spill occurs as a long- duration spill estimated at a daily rate

o The fate and behavior are as modeled (See Tables A.1-26 and A.1-27)

o The oil spill persists for up to 30 days in open water and ice when the wind speed is under
4 m/s (meters/second)

e The wind speed remains 4 m/s or less

For purposes of analysis, we look at the mass balance of the VLOS; in other words, how much is
evaporated, dispersed, and remaining. At the average wind speeds over the Sale 193 area, dispersion
is estimated to be moderate, ranging from 2-33% (Tables A.1-26 and A.1-27). Approximately one
third of the spill evaporates within 30 days, with most of the evaporation taking place within the first
day during both summer and winter.

However, at higher wind speeds (e.g., 10-15 m/s wind speed) and during summer, the slick would be
dispersed and evaporated from the sea surface within a few days. Natural dispersion would take place
if there was sufficient energy on the sea surface, such as breaking waves. The waves would break the
oil slick into small droplets, typically with a diameter of 1-1000 um (micrometers), which are mixed
into the water masses (Reed et al., 2005). The largest droplets will resurface causing a thin
monomolecular layer or sheen behind the main body of the oil spill. “Remaining” (in Tables A.1-26
and A.1-27) refers to the oil remaining after subtracting the above estimates from the total estimated
release. Possible fates of the remaining oil include: remaining in the water column, settling to the sea
floor, mixing with sediment, ingestion by microbes, or beaching on the shoreline with subsequent
removal during shore cleanup activities or burial within the beach profile.

A-7.4. Persistence

Table A.1-3 shows the new ESI information for the coastlines of the U.S. portions of the Beaufort and
Chukchi seas. The new information leads to the same conclusions discussed in the 2011 SEIS. Many
coastlines of the Chukchi and Beaufort seas have high ESI shoreline types which means oil could
weather very slowly and persist for long periods of time in those areas

A-7.5. Very Large Oil Spill Conditional Probabilities

Assuming a hypothetical high-volume and long-duration oil release occurs resulting in a VLOS, this
section describes how the conditional probabilities from this Second SEIS for a large oil spill should
be considered and applied for a VLOS, and where an offshore VLOS may go over longer time
periods within 60 and within 360 days.

In this Second SEIS, a large spill is modeled differently than a VLOS. A large spill would be
represented by a single trajectory, while a VLOS of long duration would be represented by numerous
trajectories, as described below.

In a large spill trajectory analysis, it is not estimated that any one trajectory brings oil to a particular
location. Rather, the number of trajectories contacting an individual resource over the total number of
trajectories launched is used to calculate the percent chance of a hypothetical large spill trajectory
contacting that resource. For example, if 1,000 large oil spill trajectories are launched and 500 of the
trajectories contact that location, there is a 50% chance of a large spill contacting that location.
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A long duration VLOS would consist of a spill occurring continuously for up to 74 days' and
therefore this type of spill is more like a batch spill launched every day or so. In this case, there would
be multiple trajectories over time with each trajectory launched regularly as the well continued to
flow. Each trajectory would model how some fraction of the oil spill could spread to a specific
resource or location. The multiple trajectories representing a VLOS would change how the
conditional probabilities are interpreted. The conditional probabilities would represent how many
trajectories come to that location, as described as percent trajectories (number of trajectories
contacting a location/total number of trajectories launched). For example, if 1,000 trajectories are
launched and 500 of the trajectories contact a specific location, then 50% of the trajectories would
allow oil to be carried to that location. The terminology used hereafter is “percentage of trajectories
contacting.”

Therefore the conditional probabilities are used to provide information about the both the large and
very large spill; however the interpretation of the data changes. Appendix A, Tables A.2-28, 30, 34,
36, 40, 42, 54, 60 and 66, which show summer and winter seasons within 60 and 360 days, are
applicable to the VLOS conditional analysis.

A-8. Historical Alaska North Slope Crude Oil Spills and Rates (= 500
bbl)

The ANS oil spill analysis (> 500 bbl) includes onshore oil and gas exploration and development
spills from the Point Thompson Unit, Badami Unit, Kuparuk River Unit, Milne Point Unit, Prudhoe
Bay West Operating Area, Prudhoe Bay East Operating Area, Colville River, Bear Tooth, Greater
Mooses Tooth and offshore Duck Island Unit (Endicott), Oooguruk, Nakaitchuq and Northstar Unit.
ANS spill data include large spills from onshore pipelines and offshore state waters and onshore
production and gathering facilities. The following information does not include spills on the ANS
from the TAPS, which were evaluated separately.

For the ANS, all available information on historic industry oil spills > 100 bbl during the period 1968
through 2013 was obtained from industry and regulatory agencies and collated (Hart Crowser, Inc.
2000; Robertson et al. 2013).

A review of the reliability and completeness of the data for spills > 500 bbl (Hart Crowser, Inc. 2000;
Robertson et al., 2013) indicated that the available information was most reliable starting in1985 for
crude oil spills on the ANS, based on written documentation or lack of documentation for spills
before that period. The BOEM determined that spills > 100 bbl were documented and included in the
database since 1985. In 1985, the State of Alaska Department of Environmental Conservation
(ADEC) began tracking spills in an electronic format. Although Hart Crowser, Inc. (2000) states that
the database is complete for the years since production began, the BOEM prefers to use 1985 as the
starting point of reliability for large spills.

Analysis of the spill databases indicates that there are fewer spill records per year in the early years of
ANS production (Everest Consulting Associates, 2007; Robertson et al., 2013). The average number
of spills reported from 1977 to 1984 was 100 per year. The average number of spills reported from
1985 to 2006 was 324 spills per year—greater by a factor of three. Any uncertainty in documenting
spills before that time is a concern because it is typical for spills to occur more frequently during field
and pipeline startup.

' See Second SEIS Section 4.5.1 for the discussion explaining why the 74 days spill duration was selected for
the VLOS analysis.
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A-8.1. Historical Alaska North Slope Crude Oil Spills (2 500 bbl)

Eight crude oil spills > 500 bbl associated with onshore and nearshore ANS oil production occurred
from 1985 to 2013 (Table A.1-28). One spill > 1,000 bbl was documented during this time period. Of
the eight spills, three are classified as a pipeline spill. Four are classified as production processing and
one as a production well site. These five spills collectively are called facility spills.

Using the highest reported spill-quantity values, from 1985 to 2013, the median spill size for facilities
and pipeline > 500 bbl on the ANS was 663 bbl, and the mean (or average) was 1,229 bbl. For
purposes of analysis the BOEM rounds the median spill size to 700 bbl. The largest facility spill on
record is 925 bbl. The largest pipeline spill is 5,053 bbl. Rounded to the nearest 100 bbl (to reflect the
uncertainty associated with spill estimates), the hypothetical spill sizes used for purposes of this
analysis is the median spill size of 700 bbl for the both the facility and pipeline spills.

A-8.2. Historical Trans-Alaska Pipeline Crude QOil Spills (2 500 bbl)

Private industry provides oil-spill information to the ADEC according to the State of Alaska
Regulations 18 AAC 75 and the U.S. Department of Transportation according to 49 CFR 195.50
(Reporting Accidents). The Trans-Alaska Pipeline spill data were compiled by Hart Crowser, Inc.
(2000) Maxim and Niebo (2002) and NRC (2003b). The oil-spill data were collated and evaluated for
completeness and comprehensiveness. The ADEC, USDOT and Alyeska online spill data reports
were used to update the Trans-Alaska Pipeline crude large oil spill data to 2013.

The Trans-Alaska Pipeline spill data include the pipeline from the ANS to the Valdez marine
terminal. It does not include oil spills at the marine terminal. The Trans-Alaska Pipeline oil-spill
analysis includes the pipeline and the pump stations, but excludes the Valdez marine terminal. Nine
crude oil spills > 500 bbl associated with TAPS occurred from 1977 through 2013 (Table A.1-29).
Most large crude oil spills were associated with the start-up of the pipeline. No large spills > 1,000
bbl occurred from 1981 to October 2001; a period of 20 years. The mean (average) size crude oil spill
> 500 bbl from 1977 to 2013 is 5,142 bbl, and the median is 4,000 bbl. For spill analysis, the median
spill quantity is used and rounded to the nearest 100. Therefore, the median hypothetical TAPS
pipeline spill size is 4,000 bbl for the cumulative oil spill analysis.

A-8.3. Historical Alaska North Slope and Trans Alaska Pipeline Large
Crude Oil Spill Rates

To use historical ANS industry spill records to successfully estimate the mean number of large oil
spills occurring, there must be a properly developed and validated database. Ideally, the database
should include a wide range of spill volumes over a long period of time from oil exploration and
production resembling the prospective project. The record of ANS onshore and state waters large
crude oil spills from 1985-2013 represents a long time period and the record of large spills have been
validated through several past and ongoing studies (Hart Crowser 2000; Maxim and Niebo 2002;
NRC, 2003b; Everest Consulting, 2006; Nuka, 2010; Nuka, 2013; Robertson et al., 2013).

In addition to a properly developed and validated database, the computation of an oil-spill rate
requires an exposure variable. The purpose of an exposure variable is to balance equally different oil
developments that should have similar oil-spill frequencies for a given size of spills. Such an
exposure variable is required, because oil developments rarely exactly resemble one other. Two basic
criteria for the selection of an exposure variable are: (1) it should be defined simply; and (2) it should
be a quantity readily estimated. The verification of a potential exposure variable includes a
demonstration that the exposure variable generates equal values, in a statistical sense, for oil
developments with similar oil-spill histories.

For oil spills, numerous such variables are in use, including historic volumes of oil
produced/transported, number of wells drilled, well-years, and pipeline mile-years. Each of these
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exposure variables has an assigned application; for example, “wells drilled” would be used to
compute the chance of a loss of well control incident during drilling operations. Moreover, two
different variables may be used for computing the spill rate from the same segment of an oil
development; for example, both historic volumes of oil produced/transported, and pipeline mile-years
are used to estimate the spill rate from the same pipeline. For this analysis the exposure variable of
volume of oil produced and pipeline mile year were calculated. For purposes of analysis, the volume
of oil produced was used to estimate the large spill rate as shown below.

Alaska North Slope Production
1977-2013 16.7 Bbbl

1985-2013 12.8 Bbbl

Trans-Alaska Pipeline Mileage
1977-2013 29,238 pipeline mile years
1985-2013 23,209 pipeline mile years

A-8.3.1. Alaska North Slope Large Crude Oil Spill Rate 1985-2013 Based
on Volume

Since 1985, one ANS facility or pipeline spill > 1,000 bbl from ANS production has occurred. No
documentation for crude oil spills > 100 bbl occurring prior to 1985 was found, but spill records dated
prior to 1985 have not been validated as complete because of missing or incomplete documentation
(Hart Crowser, 2000; Robertson et al., 2013).

As noted above, eight spills >500 bbls are documented from 1985 to 2013; one of which was >1,000
bbl. For that same time period the total ANS production was 12.80 Bbbl of crude oil and condensate
(Alyeska Pipeline Service Company, 2013).

The ANS spill rates for crude oil spills >500 bbl from 1985-2013 are:

e (.63 total spills per Bbbl of oil produced
o (.39 facility spills per Bbbl of oil produced and
e (.24 pipeline spills per Bbbl of oil produced.

The ANS spill rates for crude oil spills >1,000 bbl from 1985-2013 are:
o (.08 total spills per Bbbl of oil produced

A-8.3.2. Trans-Alaska Pipeline Large Crude Oil Spill Rate 1977-2013 and
1985-2013 Based on Volume and Pipeline-Mile-Year

Flow in the Trans-Alaska Pipeline System (TAPS) began on June 20, 1977, with throughput of 112
million bbl by the end of 1977. Throughput increased to almost 400 million bbl in 1978, peaked at
744 million bbl in 1988, and was 182 million bbl in 2013. The estimated total volume transported
through the TAPS during the period 1977 through 2013 is 16.7 Bbbl (Alyeska Pipeline Service
Company, 2013). The TAPS is 800.302 miles long.

1977-2013

There have been nine crude oil spills > 500 bbl attributed to TAPS operation, eight of which were >
1,000 bbl. The last spill > 1,000 bbl occurred in 2010 at Pump Station 9. The spill rate of 0.54 spills
for spills > 500 bbl of spills per Bbbl transported for TAPS pipeline was calculated based on the
record of seven accidental and two sabotage spills over 16.7 Bbbl of production. The spill rate of
0.0003078 large spills per pipeline-mile-year for TAPS was calculated based on the record of seven
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accidental and two sabotage spills over 29,238 pipeline-mile-years during the period 1977 through
2013.

1985-2013

There have been three crude oil spills > 500 bbl, of which two were > 1,000 bbl. The spill rate of 0.23
spills for spills > 500 bbl of spills per Bbbl transported for TAPS was calculated based on the record
of three accidental spills over 12.8 Bbbl of production. The spill rate of 0.0001293 large spills per
pipeline-mile-year for TAPS was calculated based on the record of two accidental and one sabotage
spill over 23,208 pipeline-mile-years during the period 1985 through 2013.

A-8.4. Estimating Potential Large Spills from Past, Present and Future
Production

An important element in estimating environmental impacts associated with oil and gas activities on
the North Slope and adjacent Beaufort and Chukchi seas is accidental large oil spills. Oil production
has occurred on the North Slope since the mid-1970s. Accidental spills of crude oil have occurred on
the North Slope due to oil and gas exploration and production (NRC, 2003b). The average volume of
crude oil spilled annually to 2000 from the ANS operations and the TAPS segment from Pump
Station 1 to Atigun Pass is 523 bbl of crude oil and 278 bbl of product (Niebo, pers. comm., as cited
by NRC, 2003b). Environmental effects of small spills are generally less significant than large spills
because they typically occur on pads or roads and are contained and cleaned up at the site of the spill.
Therefore, small spills are less likely to cause adverse environmental effects (NRC, 2003b). The
largest 10 percent of ANS crude spills accounted for 87 percent of the volume spilled (NRC, 2003b;
Robertson et al. 2013). For purposes of analysis of cumulative oil spills, the discussion below focuses
on large crude oil spills.

The history of ANS large volume crude spills is discussed to set the framework of previous large oil
spills from oil and gas production. Generally, the frequency of large oil spills is decreasing through
time as both regulation and technology have been able to address the causal factors of past large oil
spills (Schmidt-Etkin, 2011). Between 1985 and 2013 there were eight crude oil spills of 500 or more
bbl onshore on the North Slope while producing 12.8 Bbbl. One of these spills was > 1,000 bbl. That
was the GC-2 spill of 2006 in which 5,054 bbl leaked from a pipeline. The total volume of these eight
large spills was approximately 9,800 bbl. No large (= 1,000 bbl) offshore U.S. Arctic (State and
Federal) spills from oil and gas exploration and production have occurred to date. One large offshore
spill of diesel heating fuel (1,619 bbl), from a punctured fuel barge, occurred north of Flaxman Island
in the Beaufort Sea on August 20, 1988 but was not related to the oil and gas industry (USDOC,
NOAA, 1988). Nine large TAPS pipeline oil spills (= 500 bbl) have occurred from 1977-2013 while
transporting 16.7 Bbbl. The total volume of the nine large TAPS spills was approximately 46,000 bbl,
based on the high spill volume estimates, with three of those spills occurring on the ANS totaling
approximately 11,400 bbl.

To estimate the assumed number of large oil spills for the cumulative effects analysis, BOEM used a
production estimate. The production estimate includes past, present, and future production for the
ANS and U.S. Beaufort and Chukchi seas. For cumulative case analysis, estimates are made for past,
present and future production for the onshore ANS, State Beaufort Sea and adjacent OCS Beaufort
and Chukchi OCS areas. Tables 5-4 and 5-5 in Chapter 5 showed the past, present, and reasonably
foreseeable oil and gas fields, pools, satellites, and discoveries considered. The estimates for past
activities include remaining proven reserves in already developed fields. The estimates for present
activities include proven and probable resources reported for discovered fields expected to be
developed in the near future. The estimates for future activities are based on undiscovered resources
that may or may not become future commercial projects under favorable conditions. Estimates for
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future production are much more uncertain because the fields have not been discovered and the
favorable economic factors cannot be guaranteed for decades into the future

To estimate an assumed number of large oil spills for purposes of cumulative analysis, the estimated
production volumes were multiplied by the appropriate large spill occurrence rate per Bbbl produced
as shown in Table A.1-28. The TAPS pipeline, onshore ANS, and the Alaska OCS have varying large
spill rates and spill-size categories. For a summary of the spill rates and spill size categories that were
assumed for analysis of oil spills in the cumulative case, see Table A.1-28. One noteworthy fact is
that most oil originating from either onshore or offshore on the North Slope of Alaska flows through
the TAPS pipeline and into TAPS tankers. The TAPS spills were considered within the geographic
scope of the ANS

The incremental contribution of the Proposed Action (by the number of large spills) is about 20-25
percent of the cumulative case total estimate.

The estimated spills within National Petroleum Reserve Alaska (NPR-A) could occur within the area
open for leasing. The estimated Colville Canning/State Beaufort Sea large spills could occur either in
the offshore state waters of the Beaufort Sea or onshore from facilities and pipelines between the
Colville and Canning River. Future discoveries of unconventional oil from shale gas or increased
production of heavy oil are not included in the Colville Canning/State Beaufort Sea estimates.

The BOEM estimates two OCS platform/rig large spills could occur in offshore OCS water from the
Alternativel, 3, or 4. The estimated Arctic OCS large pipeline spills could occur offshore. For
purposes of analysis, the estimated large OCS pipeline spills were allocated to offshore. Onshore, it is
assumed that one small pipeline spill of 700 bbls would occur along a 300-mile onshore pipeline
traversing the NPR-A and other North Slope lands from the Chukchi Sea to TAPS Pump Station 1.

The estimated six large TAPS pipeline spills includes all large spills that could occur over the entire
length of the TAPS pipeline, pump stations, and associated tank farms. For purposes of analysis, two
of the spills were assigned to the North Slope based on the historical geographical location of large
TAPS pipeline spills. The other four spills were assigned to the rest of the geographic extent of the
TAPS pipeline.
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A.1. Supporting Tables and Maps

Table A.1-1.

Sea Sale 193 Leased Area.

Large and Small Spill Sizes, Source of Spill, Type of Oil, Number and Size of Spill and Receiving Environment BOEM Assumes for Analysis in Chukchi

Second SEIS
Section

Source of Spill

Type of Oil

Number and Size of Spill(s) (in bbl)

Receiving Environment

Large Spills’ (21,000 bbl)

4.3 Offshore
Scenario Through Pipeline Platform/
Time StorageTank/Well

Crude Condensate Or Diesel

2 spill(s)

5,100 Or 1,700 bbl

Coastal Shoreline

Containment Open Water Under Ice
On Top of Sea Ice Broken Ice

Small Spills’ (< 1,000 bbl)

Offshore and/or Onshore

Total Below

~800 spills

4.3
Scenario Through
Time

Operational Spills
from All Sources

Crude Condensate or Diesel

~220 spills Median 3 bbl;
2 up to 700 bbl

of Sea Ice, Broken Sea Ice,

Refined

~35 spills Exploration and Delineation

~520 spills Development and Production

Containment, Open Water, On Top

Snow/Ice, Tundra, Coastal Shoreline

Note: 1 These numbers are for Alternatives 1, 3, or 4.
Source: USDOI, BOEM, Alaska OCS Region (2014).
Table A.1- 2. Exploration Spills on the Beaufort Sea and Chukchi Sea OCS (1981-2012).
Lease|Sale - . Amt. . . Rec.
Operator Date Facility Oil Cause of Spill Response Action
No. |Area (Gal) (gal)
0344 (71 Sohio 7/22/1981  |Mukluk Island Diesel 0.50 Leaking line on portable fuel trailer Sorbents used to remove spill. Contaminated gravel removed. 0.05
0344 (71 Sohio 7/22/1981  [Mukluk Island Diesel 1.00 Overfilled fuel tank on equipment Sorbents used to remove spill. Contaminated gravel removed. 1.00
0280 (71 Exxon 8/7/1981 Beaufort Sea | Hydraulic Fluid [1.00 Broken hydraulic line on ditch witch. Fluid picked up with shovels. 1.00
0280 (71 Exxon 8/8/1981 Beaufort Sea | Trans. Fluid 0.25 Overfilling of transmission fluid. Fluid picked up and placed in plastic bags. 0.25
0280 (71 Exxon 1/11/1982 |Beaufort Sea | Hydraulic Fluid [0.50 Broken hydraulic line. Fluid picked up and stored in plastic bags. 0.50
0280 (71 Exxon 1/11/1982 |Alaska Beaufort Sea | Diesel 3.00 Overfilled catco 90-3 tank. Fluid picked up. 3.00
0280 (71 Exxon 1/17/1982 |Beaufort Sea | Diesel 1.00 Tank on catco 90-14 overfilled. Fluid picked up and stored in plastic bags. 1.00
0280 (71 Exxon 1/21/1982 |Beaufort Sea | Hydraulic Fluid |0.25 Broken hydraulic line on ditch witch. Fluid picked up. 0.25
0371 71 /Amoco 3/16/1982 |Sandpiper Gravel Island Unknown 1.00 Seeping from Gravel Island. Sorbent pads. Unk
0849 (87 Union Oil 9/4/1982 Canmar Explorer Il Unknown 1.00 Transfer of test tank from drillship to barge. None None
0871 [87  |ShellWesten  |9/5/1982  |Canmar Explorer Ii Light Ol 050  |Washing down cement unit, drains not plumbed to |0 None
oil/water separator.
N/A 87 Shell 9/14/1982  |Canmar Il Drillship Diesel 30.00 Tank vent overflowed during fuel transfer. Deployed sorbent pads and pump. 30.00
0191 BF Exxon 11/11/1982 |Beechey Pt. Gravel Is. Lube Oil 1.00 Loader tipped over lube oil drum Oil cleaned up with sorbents. Contaminated gravel removed 1.00
0191 BF Exxon 1/15/1983 |Beechey Pt. Gravel Is. Diesel 0.12 rFauriLtigcig:ggled diesel as it climbed a 40 degree Sorbents used and contaminated gravel removed 0.12
0191 |[BF  [Exxon 112311983  |Beechey Pt. Gravel Is. Hydraulic Fluid [2.50  |Hydraulic line on backhoe broke ;rgsgf?e';glfjr Boom deployed with sorbents, Contaminated | , 5,
0191 [BF  [Exxon 8/29/1983 |Beechey Pt. Gravel Is. Hydraulic Fluid [0.20  |[Hydraulic line on backhoe broke Spill contained on island surface. Sorbents used and 0.25
contaminated gravel removed.
0196 [BF Shell 8/30/1983 |Ice Road to Tern Island Hydraulic Fluid {10.0 Broken hydraulic line on rollogon Unknown Unk
0191 BF Exxon 2/26/1985 |Beechey Pt. Gravel Is. Hydraulic Fluid [0.37 Hydraulic line broke Contaminated Snow Removed 0.37
0196 |BF Shell 3/1/1985 Ice Road to Tern Island Hydraulic Fluid [3.00 Hydraulic line broke Unknown 3.00
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Lease|Sale - n Amt. - - Rec.
Operator Date Facility Oil Cause of Spill Response Action
No. |Area (Gal) (gal)
0191 BF Exxon 3/2/1985 Beechey Pt. Gravel Is. Gasoline 0.01 Operational Spill Snow shoved into plastic bag. 0.01
0191 BF Exxon 3/4/1985 Beechey Pt. Gravel Is. Waste Oil 2.00 Drum of waste oil punctured Snow recovered 2.00
0196 [BF Shell 3/4/1985  [Tern Gravel Island Crude Oll 1.00 Well Separator overflowed, crude oil escaped Line boom deployed Unk
0196 |BF Shell 3/6/1985 Tern Gravel Island Crude Oil 15.00 Test burner was operating poorly Containment Boom deployed Unk
0196 [BF  [Shell 0/24/1985 [Tern Gravel Island Crude Oil 2.00 8‘:”:‘3:[?:5‘:5 from steam heat coil when Halliburton | 1,01t and hand shovel used 2.00
0191 BF Shell 10/4/1985 |Enroute to Tern Gravel IslandlJet fuel B 800.00 Wir_e sling broke during helicopter transport of fuel Contaminated Snow Removed. Test holes drilled with no fuel Unk
blivits below snow.
0196 BF Shell 10/29/1985 (Tern Gravel Island Crude Oil 2.00 Test oil burner malfunction Contaminated snow removed 2.00
0196 [BF Shell 6/27/1986 (Tern Gravel Island Crude Oll 3.00 Test oil burner malfunction Spray picked up with sorbents. Bladed up dirty snow. 2.00
0943 |87  [Tenneco 1/24/1988 |SSDC/IMAT Gear oil 220.0 gg"chpter sling failure during transfer of drums to \g 04y contaminated snow and ice 220.0
1482 109 [SWEPI 7/7/1989 Explorer Il Drillship Hydraulic fluid {10.0 Hydraulic line connector Sorbent pads 0.84
1092 |97 AMOCO 10/1/1991 |CANMAR Explorer Hydraulic fluid {2.00 Hydraulic line rupture None None
0865 (87 ARCO 7/24/1993  [Beaudril Kulluk Diesel 0.06 Residual fuel in bilge water None None
0866 (87 ARCO 9/8/1993  |CANMAR Kulluk Hydraulic fluid |1.26 Seal on shale shaker failed None None
0866 (87 ARCO 9/24/1993 |CANMAR Kulluk Fuel 4.00 Fuel transfer in rough weather 3 gal on deck of barge recovered, none in sea 3.00
1597 124 |ARCO 10/31/1993 |[CANMAR Kulluk Fuel 0.50 Released during emptying of disposal caisson None None
1585 |124 |BP Alaska 12011997 ice Road to Tern Island Diesel, 1405  [Truck went through ice: fuel line ruptured Scooped up contaminated snow and ice. Some product entered | |,
Hydraulic Fluid water
2280 193  [Noble Drililing US |9/24/2012 |D/V Noble Discoverer Hydraulic Oil  [0.004 Unknown Leak None None
Source: USDOI, BOEM, Alaska OCS Region (2014).

Note: Unk = Unknown
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Table A.1-3.

Land Segment (LS) ID and the Percent Type of Environmental Sensitivity Index Shoreline Closest to the Ocean for United States, Alaska Shoreline.

LS ID |Geographic Place Names 1A | 1B 1C 3A | 3B | 3C 4 5 6A | 6B | 6C 7 8A | 8B | 8C 8E | 9A | 9B | 10A | 10B | 10E V)
40 Lopp Lagoon, Mint River - - - 21 - 3 1 23 - - - 6 - - - 21 7 1 2 - 15 -
41 Ikpek, Ikpek Lagoon - - - 16 - 6 - - - - - 12 - - - 21 7 2 16 - 19 2
42 Arctic Lagoon, Nuluk River - - - 1 - 3 1 7 - - - 1 - - - 30 6 14 2 - 34 1
43 Sarichef Island - - - - - 13 4 1 - - - 12 - - - 27 7 1 4 - 32 -
44 Cape Lowenstern, Shishmaref - - - 6 - 8 - - - - 1 7 - - - 32 6 4 6 - 31 -
45 LS45 - - - 17 - - - - - - - 1 - - - 25 7 9 - - 40 2
46 Kalik & Singeakpuk River - - - 13 - 2 - - - - - 4 - - - 38 7 12 - - 24 -
47 Kitluk River - - 13 - 1 - - - - 32 - - - 20 2 24 - - - 7
48 Cape Espenberg - - 13 - 1 - 10 - - - 2 - - - 7 8 - 25 - 20 14
49 Pish River - - - 19 - - - 15 - - - - - - - 14 5 3 20 - 24 -
50 Goodhope Bay & River 1 - 3 4 - - 4 22 4 12 - - - - 12 - - 4 - 35 -
51 Deering 1 - 11 15 - - - 23 6 4 - - - - - 12 2 1 24 - - 1
52 Willow Bay 2 5 4 9 - - - 35 1 1 - - - 1 - 1 - - 32 - 7 -
53 Kiwalik - - - 3 - - - 18 - - - - 2 1 - - 3 - 13 - 43 15
54 Baldwin Peninsula - - - 15 - 8 - 68 - - - - 1 - - 2 - - - - 6 -
55 Cape Blossom, Pipe Spit - - - 1 - 6 - 78 1 1 - - - - - 4 - - 7 - 1 -
56 Kotzebue, Noatak River - 1 - - - 3 - 13 - 1 - - - - 8 9 1 5 - 23 38
57 Aukulak Lagoon - - - 4 - 2 - 18 - - - - - - - 19 7 3 5 - 28 14
58 Cape Krusenstern - - - - - 1 - 32 - 1 - - - - - 17 - 1 22 - 26 -
59 Imik, Ipiavik & Kotlik Lagoon - - - 1 - - - 48 4 - - - - - - 6 4 - 35 - 2 -
60 Kivalina, Kivalina & Wulik River - - - - - 2 46 3 - 1 - - - 1 19 5 7 9 - 6 -
61 Cape Seppings - - - - - - - 54 - - - - - - - 9 - 11 6 - 19 -
62 Atosik Lagoon - - - - - - - 76 - - - - - - - 1 - 17 5 - 1 -
63 Asikpak Lag., Cape Seppings - - 1 5 - 1 1 46 11 - - 19 - - - 10 3 1 1 - - -
64 Kukpuk River, Point Hope 1 - 2 8 - 1 2 42 4 - - 12 - - - 16 4 6 - - 1 -
65 Buckland, Cape Lisburne 13 - 2 - - - - 71 10 3 - - - - - - - - 1 - - -
66 Ayugatak Lagoon 54 - - - - - - 32 1 - - - - - - - - - 12 - -
67 Cape Sabine, Pitmegea River 38 - 3 - - 15 - 22 1 - - - - - - - - - 19 - - -
68 Agiak Lagoon, Punuk Lagoon - - - - - 11 - 76 11 - - - - - - - - - 1 - - -
69 Cape Beaufort, Omalik Lagoon - - - - - - - 44 47 - - - - - - - - - 2 - 6 -
70 Kuchaurak and Kuchiak Creek - - - - - - - 20 - - - 20 - - - 14 1 21 2 - 19 2
71 Kukpowruk River, Sitkok Point - - - 4 - 9 - 35 - - - 21 - - - 5 19 4 - - 2 1
72 Point Lay, Siksrikpak Point - - - 4 - 2 - 49 - - - 8 - - - 12 15 - 5 - 3 -
73 Tungaich Point, Tungak Creek - - - - - 8 - 52 - - - - - - 1 4 15 5 10 - 4 -
74 Kasegaluk Lagoon, Solivik Isl. - - - 15 - - - 28 1 - - 1 - - - 5 41 2 5 - - 1
75 Akeonik, Icy Cape - - - 13 - 4 1 34 - - - 2 - - - 14 14 11 5 1 1

76 Avak Inlet, Tunalik River - - - 2 - 8 3 40 - - - 1 - - - 13 11 8 1 - 13 -
77 Nivat Point, Nokotlek Point - - - 13 - 3 6 42 - - - 9 - - - 12 9 4 - - 1 -
78 Point Collie, Sigeakruk Point - - - 15 - 5 - 38 - - - 19 - - - - 4 7 - - 5 8
79 Point Belcher, Wainwright - - - 22 - 1 - 33 2 1 - 32 - - - 2 - - 1 - 5 -
80 Eluksingiak Point, Kugrua Bay - - - 13 - 35 10 - - - 12 - - - 14 9 - 1 - 5 1
81 Peard Bay, Point Franklin - - - 3 - 21 - 37 1 - - 25 - - - 3 9 - - - - -
82 Skull Cliff - - - - - 76 2 12 9 - - 1 - - - - - 1 - - -

83 Nulavik, Loran Radio Station - - - - - 73 - 27 - - - - - - - - - - - - -
84 Will Rogers & Wiley Post Mem. - - - 1 - 8 - 82 - - - - - - - - - 8 - - - -
85 Barrow, Browerville, Elson Lag. - - - 11 - 14 - 37 - - 1 - - - 17 2 2 3 - 7 7
86 Dease Inlet, Plover Islands - - - 30 3 5 - 3 - - - 2 - - - 19 15 3 11 - 9 -
87 Igalik & Kulgurak Island - - - 17 - 4 - 3 - - - - - - - 25 7 - 9 - 34 1
88 Cape Simpson, Piasuk River - - - 6 - 5 6 - - - - - - - - 14 - - - - 25 44
89 Ikpikpuk River Point Poleakoon - - - 2 - 4 - - - - - - - - 4 57 - - 13 20
90 Drew & McLeod Point, Kolovik - - - 5 - 19 7 - - - - - - - - 14 16 - 11 - 27 -
91 Lonely, Pitt Pt., Pogik Bay, Smith R - - - - - 4 9 7 - - - - - - - 12 5 - 6 - 38 18
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LS ID |Geographic Place Names 1A | 1B [ 1C | 3A | 3B | 3C 4 5 6A | 6B | 6C 7 8A | 8B | 8C [ 8E [ 9A | 9B |10A[(10B | 10E | U
92 Cape Halkett, Garry Creek - - - 1 - 20 3 - - - - - - - - 26 2 - - - 31 18
93 Atigaru Pt, Eskimo Isl., Kogru R. - - - 9 - 30 2 1 - - - - - - - 20 1 3 1 - 34 -
94 Fish Creek, Tingmeachsiovik River - - - 1 - 4 - 1 - - - - - - - 6 34 - 1 - 38 16
95 Colville River - - - 5 - 1 - - - - - - - - - 10 31 - 1 - 2 50
96 Oliktok Point - - - 4 - 8 12 10 3 - - - - - - 11 10 - 9 - 32 1
97 Milne Point, Simpson Lagoon - - - 6 - 2 37 19 - - - - - - 17 1 5 4 - 8 2
98 Kuparuk River - - - 1 - 1 - 36 - - - - 1 - - 7 21 3 1 - 16 11
99 Point Brower, Prudhoe Bay - - - 2 - 5 - 1 - - - - - 1 - 12 55 - 11 - 7 4
100 Foggy Island Bay, Kadleroshilik R. - - - 6 - 4 4 15 1 - - - - - - 7 31 - 5 - 22 4
101 Bullen, Gordon & Reliance Points - - - 7 - 4 3 44 - - - - - - - 2 2 - 12 - 22 3
102 Pt. Hopson & Sweeney, Staines R - - - 2 - 4 12 35 3 - - 4 - - - 16 6 - 3 - 17 -
103 Brownlow Point, Canning River - - - 21 - 6 3 7 - - - - - - 5 43 - - - 8 8
104  |Collinson Point, Konganevik Point - - - 21 - 13 - 21 - - - 2 - - - 10 11 6 - - 15 -
105 |Anderson Point, Sadlerochit River - - - 18 - 3 - 24 - - - 22 - - - 1 13 4 1 - 14 -
106 |Arey Island, Barter Island, - - - 11 - 3 1 13 - - - - - - - 9 45 - - - 14 1
107  |Kaktovik - - - - - 10 3 45 - - - - - 1 - 7 17 1 - - 4 11
108  |Griffin Point, Oruktalik Lagoon - - - - - 20 2 43 - - - - - - 13 2 2 1 - 16 -
109 |Angun Point, Beaufort Lagoon - - - - - 18 30 23 - - - - - - - 14 4 1 - - 7 3
110  |lcy Reef, Kongakut River, Siku Lagoon - - - - - - 3 26 - - - - - - - 2 28 1 - - 38 3
111 Demarcation Bay & Point - - - 1 - 15 3 54 - - - - - - - 6 7 3 - - 5 5
Source: USDOI, BOEM (2014) from Harper and Morris (2014)
Key:

ID = identification (hnumber). Number Description

1A Exposed rocky shores; exposed rocky banks 6A Gravel beaches; Gravel beaches (granules and pebbles) * 8E Peat shorelines

1B Exposed, solid man-made structures 6B Gravel beaches (cobbles and boulders) * 9A Sheltered tidal flats

1C Exposed rocky cliffs with boulder talus base 6C Rip rap (man-made) * 9B Vegetated low banks

3A Fine- to medium-grained sand beaches 7 Exposed tidal flats 10A Salt- and brackish-water marshes

3B Scarps and steep slopes in sand 8A Sheltered scarps in bedrock, mud, or clay; Sheltered rocky shores (impermeable) * 10B Freshwater marshes

3C Tundra cliffs 8B Sheltered, solid man-made structures; Sheltered rocky shores (permeable) * 10E Inundated low-lying tundra

4 Coarse-grained sand beaches 8C Sheltered rip rap U Unknown

5 Mixed sand and gravel beaches 8D Sheltered rocky rubble shores
Table A.1-4  Fate and Behavior of a Hypothetical 5,100-Barrel Diesel Oil Spill from a Platform in the Chukchi Sea.

Summer Spill’ Meltout Spill®

Time After Spill in Days 1 3 10 30 1 3 10 30
Oil Remaining (%) 86 54 5 1 92 73 36 2
Oil Dispersed (%) 7 26 65 68 1 7 29 51
Oil Evaporated (%) 7 20 30 31 7 20 36 47

Source: USDOI, BOEM, Alaska OCS Region (2014)
Note: The notes following Table A.1-6 apply.

Table A.1-5. Fate and Behavior of a Hypothetical 5,100-Barrel Condensate Oil Spill from a Platform in the Chukchi Sea.

Summer Spill1 Meltout Spill®
Time After Spill in Days 1 3 10 30 1 3 10 30
Oil Remaining (%) 11 0 na na 17 5 0 na
Oil Dispersed (%) 12 21 na na 3 11 15 na
Oil Evaporated (%) 77 79 na na 80 84 85 na

Source: USDOI, BOEM, Alaska OCS Region (2014)
Note: The notes following Table A.1-6 apply.
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Table A.1-6. Fate and Behavior of a Hypothetical 1,700-Barrel Condensate Oil Spill from a Pipeline in
the Chukchi Sea.

Summer Spill’ Meltout Spill?
Time After Spill in Days 1 3 10 30 1 3 10 30
Oil Remaining (%) 7 0 na na 13 6 0 na
Oil Dispersed (%) 15 21 na na 5 10 15 na
Oil Evaporated (%) 78 79 na na 82 84 85 na

Notes:  Calculated with the SINTEF oil-weathering model Version 4.0 of Reed et al. (2005) and assuming an Sliepner
Condensate or Marine Diesel type.

' Summer (July 1-October 31), 8-knot wind speed, 3 degrees Celsius, 0.4-meter wave height.

2 Meltout Spill (November 1-May 31). Spill is assumed to occur into first-year pack ice, pools 2-centimeter thick on
ice surface for 2 days at -1 degrees Celsius prior to meltout into 50% ice cover, 10-knot wind speed, and 0.1 meter
wave heights.

na means not applicable.
Source: USDOI, BOEM, Alaska OCS Region (2014).

Table A.1-7. Fate and Behavior of a Hypothetical 5,100-Barrel Crude Oil Spill from a Platform in the
Chukchi Sea.

Summer Spill’ Meltout Spill*
Time After Spill in Days 1 3 10 30 1 3 10 30
Oil Remaining (%) 70 65 57 44 72 67 62 56
Oil Dispersed (%) 1 2 6 16 0 1 2 3
Oil Evaporated (%) 29 33 37 40 28 33 37 40
Discontinuous Area (km2)3‘4 13 54 256 1063 4 18 85 351
Estimated Coastline Oiled (km) ° 44 54

Note: Notes following Table A.1-8 apply.

Table A.1-8  Fate and Behavior of a Hypothetical 1,700-Barrel Crude Oil Spill from a Pipeline in the
Chukchi Sea.

Summer Spill’ Meltout Spill*
Time After Spill in Days 1 3 10 30 1 3 10 30
Oil Remaining (%) 70 65 57 44 7 67 62 53
0il Dispersed (%) 1 2 6 16 0 1 2 4
Oil Evaporated (%) 29 33 37 40 29 33 37 40
Discontinuous Area (km2)** 8 31 148 615 3 10 25 200
Estimated Coastline Oiled (km) ° 26 32

Notes:  Calculated with the SINTEF oil-weathering model Version 4.0 of Reed et al. (2005) and assuming an Alpine
Composite crude type.

' Summer (July 1-October 31), 8-knot wind speed, 3 degrees Celsius, 0.4-meter wave height.

2 Meltout Spill (November 1-May 31). Spill is assumed to occur into first-year pack ice, pools 2-centimeter thick on
ice surface for 2 days at -1 degrees Celsius prior to meltout into 50% ice cover, 10-knot wind speed, and 0.1 meter
wave heights.

® This is the discontinuous area of oiled surface.

* Calculated from Equation 6 of Table 2 in Ford (1985) and is the discontinuous area of a continuing spill or the area
swept by an instantaneous spill of a given volume. Note that ice dispersion occurs for about 30 days before meltout.

® Calculated from Equation 17 of Table 4 in Ford (1985) and is the result of stepwise multiple regressions for length
of historical coastline affected.

Source: USDOI, BOEM, Alaska OCS Region (2014).
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Table A.1-9. Identification Number (ID) and Name of Environmental Resource Areas, Represented in
the Qil-Spill-Trajectory Model and Their Location on Environmental Resource Area Maps and Tables.

ID NAME GENERAL RESOURCE MAP A- | Table A.1-
1 Kasegaluk Lagoon Area Birds, Barrier Island, Seals, Whales 2f 10, 11
2 Point Barrow, Plover Islands Birds, Barrier Island 2d 10
3 SUA: Uelen/Russia Subsistence 2a 12
4 SUA:Naukan/Russia Subsistence 2b 12
5 SUA: Shishmaref, North Subsistence, Marine Mammals 2a 12
6 Hanna Shoal Lower Trophics, Seals 2a 16
7 Krill Trap Lower Trophics 2d 16
8 Maguire, Flaxman Islands Birds, Barrier Island 2f 10
9 Stockton Islands, McClure Islands Birds, Barrier Island 2e 10
10 |Ledyard Bay SPEI Critical Habitat Area Birds 2b 10
11 |Wrangel Island 12 nmi & Offshore Marine Mammals 2a 13
12  |[SUA: Nuigsut - Colville Delta Subsistence 2d 12
13 |Kotzebue Sound Subsistence, Whales 2a 12
14 |Cape Thompson Seabird Colony Area Birds 2a 10
15 |Cape Lisburne Seabird Colony Area Birds, Marine Mammals 2b 10, 13
16 |Barrow Canyon Lower Trophics 2d 16
17 |Angun and Beaufort Lagoons Birds, Barrier Island 2e 10
18 |Murre Rearing and Molting Area Birds 2a 10
19 |Chukchi Spring Lead System Birds 2f 10
20 |East Chukchi Offshore Whales 2b 11
21 |AKBFT Bowhead FM 1 Whales 2e 11
22 |AKBFT Bowhead FM 2 Whales 2e 11
23 |Polar Bear Offshore Marine Mammals 2a 13
24 |AK BFT Bowhead FM 3 Whales 2e 11
25 |AKBFT Bowhead FM 4 Whales 2e 11
26 |AK BFT Bowhead FM 5 Whales 2e 11
27 |AK BFT Bowhead FM 6 \Whales 2e 11
28 |AK BFT Bowhead FM 7 Whales 2e 11
29 |AK BFT Bowhead FM 8 Whales 2e 11
30 |Beaufort Spring Lead 1 Whales 2d 11
31 |Beaufort Spring Lead 2 Whales 2d 11
32 |Beaufort Spring Lead 3 Whales 2d 11
33 |Beaufort Spring Lead 4 Whales 2d 11
34 |Beaufort Spring Lead 5 Whales 2d 11
35 |Beaufort Spring Lead 6 Whales 2d 11
36 |Beaufort Spring Lead 7 Whales 2d 11
37 |Beaufort Spring Lead 8 Whales 2d 11
38 |SUA: Pt. Hope - Cape Lisburne Subsistence 2f 12
39 |SUA: Pt. Lay - Kasegaluk Subsistence 2e 12
40 |SUA: Icy Cape - Wainwright Subsistence 2a 12
41 |SUA: Barrow - Chukchi Subsistence 2e 12
42 |SUA: Barrow - East Arch Subsistence 2f 12
43  |SUA: Nuigsut - Cross Island Subsistence 2d 12
44 |SUA: Kaktovik Subsistence 2d 12
45 |Beaufort Spring Lead 9 Whales 2d 11
46 |Wrangel Island 12 nmi Buffer 2 Marine Mammals 2a 14
47 |Hanna Shoal Walrus Use Area Marine Mammals 2e 13
48 |Chukchi Lead System 4 Marine Mammals 2c 14
49  |Chukchi Spring Lead 1 Whales 2a 11
50 |Pt Lay Walrus Offshore Marine Mammals 2f 13
51 [Pt Lay Walrus Nearshore Marine Mammals 2a 13
52 |Russian Coast Walrus Offshore Marine Mammals 2b 13
53 |Chukchi Spring Lead 2 Whales 2f 11
54  |Chukchi Spring Lead 3 \Whales 2f 11
55 |Point Barrow, Plover Islands Marine Mammals, Barrier Islands 2e 13
56 |Hanna Shoal Area Whales 2b 11
57  [Skull Cliffs Lower Trophics 2e 11
58 |Russian Coast Walrus Nearshore Marine Mammals 2b 13
59 |Ostrov Kolyuchin Marine Mammals 2b 13
60 King Pt.-Shallow Bay Subsistence, Whales 2e 11,12
61 |Pt Lay-Barrow BH GW SSF Whales 2b 11
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62 |Herald Shoal Polynya 2 Marine Mammals 2a 14
63 |North Chukchi Whales 2a 11
64 |Peard Bay Area Birds, Marine Mammals 2f 10
65 |Smith Bay Birds, Marine Mammals, Whales 2d 10, 11
66 |Herald Island Marine Mammals 2a 13
67 |Herschel Island (Canada) Birds 2d 10
68 |Harrison Bay Birds, Fish, Marine Mammals 2e 10
69 |Harrison Bay/Colville Delta Birds, Marine Mammals 2f 10
70 |North Central Chukchi Whales 2a 11
71 |Simpson Lagoon, Thetis and Jones Island Birds 2d 10
72 |Gwyder Bay, West Dock, Cottle and Return Islands Birds 2f 10
73 |Prudhoe Bay Birds 2e 10
74 |Offshore Herald Island Whales 2a 11
75 |Boulder Patch Area Lower Trophics 2f 16
76 |Kendall Island Bird Sanctuary (Canada) Birds 2d 10
77 |Sagavanirktok River Delta/Foggy Island Bay Birds 2f 10
78 |Mikkelsen Bay Birds 2f 10
79 |Demarcation Bay Offshore Birds 2d 10
80 |Beaufort Outer Shelf 1 Lower Trophics 2d 16
81 |Simpson Cove Birds 2e 10
82 |N Chukotka Nrshr 2 Whales 2a 11
83 |N Chukotka Nrshr 3 Whales 2a 11
84 |Canning River Delta Fish 2d 15
85 |Sagavanirktok River Delta Fish 2e 15
86 |Harrison Bay Fish 2f 15
87 |Colville River Delta Fish 2e 15
88 |Simpson Lagoon Fish 2f 15
89 |Mackenzie River Delta Fish 2e 15
90 |SUA: Gary & Kendall Is./Canada Subsistence 2e 12
91 |Hope Sea Valley Whales 2a 11
92 |Thetis & Jones Isls., Cottle & Return Isls., West Dock Marine Mammals, Barrier Islands 2e 13
93 |Cross and No Name Island Marine Mammals, Barrier Islands 2f 13
94 |Maguire Islands, Flaxman Island, Barrier Islands Marine Mammals, Barrier Islands 2e 13
95 |Arey and Barter Islands and Bernard Spit Marine Mammals, Barrier Islands 2f 13
96 |Midway, Cross and Bartlett Islands Birds 2e 10
97 |SUA: Tigvariak Island Subsistence 2e 12
98 |Anderson Point Barrier Islands Birds, Barrier Island 2e 10
99 |Arey and Barter Islands, Bernard Spit Birds, Barrier Island 2e 10
100 [Jago and Tapkaurak Spits Birds, Barrier Island 2e 10
101 |Beaufort Outer Shelf 2 Lower Trophics 2d 16
102 |Opilio Crab EFH Opilio Crab Habitat (EFH) 2b 15
103 |[Saffron Cod EFH Saffron Cod Habitat (EFH) 2e 15
104 |Kotzebue Sound Fish, Marine Mammals 2a 15, 14
105 |Fish Creek Fish 2e 15
106 |Shaviovik River Fish 2d 15
107 |Pt Hope Offshore Whales 2f 11
108 |Barrow Feeding Aggregation Whales 2b 11
109 |AK BFT Shelf Edge \Whales 2d 11
110 |AK BFT Outer Shelf&Slope 1 Whales 2e 11
111 |AK BFT Outer Shelf&Slope 2 Whales 2e 11
112 |AK BFT Outer Shelf&Slope 3 Whales 2e 11
113 |AK BFT Outer Shelf&Slope 4 Whales 2e 11
114 |AK BFT Outer Shelf&Slope 5 Whales 2e 11
115 |AK BFT Outer Shelf&Slope 6 Whales 2e 11
116 |AK BFT Outer Shelf&Slope 7 Whales 2e 11
117 |AK BFT Outer Shelf&Slope 8 Whales 2e 11
118 |AK BFT Outer Shelf&Slope 9 Whales 2e 11
119 |AK BFT Outer Shelf&Slope 10 Whales 2e 11
120 |Russia CH GW Fall 1&2 Whales 2e 11
121 |C Lisburne - Pt Hope Whales 2e 11
122 |North Chukotka Offshore Whales 2a 11
123 |AK Chukchi Offshore Whales 2a 11
124 |Central Chukchi Offshore \Whales 2b 11
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Table A.1-10. Environmental Resource Areas Used in the Analysis of Large or Very Large Oil Spill Effects on Birds in Sections 4.3 and 4.4.

ERA|Name Map| Vulnerable [General Resource [Specific Resource Reference
. _ Lo . Dau and Larned, 2004; Johnson, 1993; Johnson, Wiggins,
1 |Kasegaluk Lagoon Area A-2f |  May-October Birds, barrier island, |Birds: BLBR’ LTDU, eiders (STEI, COEI), loons (all and Wainwright, 1993; Laing and Platte, 1994; Lehnhausen
seals, whales 3 species) ;
and Quinlan, 1981.
2 |Point Barrow, Plover Islands A-2d May-October [Birds, barrier island  [Birds: SPEI, LTDU Fischer and Larned, 2004; Troy, 2003.
Fischer and Larned, 2004; Flint et al., 2004; Johnson,
8 |Maguire, Flaxman Islands A-2f May-October [Birds, barrier island  [Birds: nesting COEI, molting LTDU, PALO Wiggins, and Wainwright, 1993; Johnson, 2000; Johnson et
al., 2005; Noel et al., 2005.
Fischer and Larned, 2004; Flint et al., 2004; Johnson,
9 |Stockton Islands, McClure Islands A-2e| May-October |Birds, barrier island |Birds: nesting COEI, molting LTDU, staging SPEI  [Wiggins, and Wainwright, 1993; Johnson, 2000, (Table 2);
Johnson et al., 2005; Noel et al., 2005; Troy, 2003.
. . . . Birds: seabirds, molting/staging SPEI, staging 66 FR 9146-9185; Laing and Platte, 1994; Petersen, Larned,
10 |Ledyard Bay SPEI Critical Habitat Unit [ A-2b | July-November |Birds VBLO and Douglas, 1999; Piatt and Springer, 2003.
. } ; . Birds: seabirds, gulls, shorebirds, waterfowl, Piatt et al., 1991; Piatt and Springer, 2003; Springer et al.,
14 |Cape Thompson Seabird Colony Area A-2a| May-October |Birds staging YBLO 1984: Stephenson and Irons, 2003.
Birds. marine Oppel, Dickson and Powell, 2009; Piatt et al., 1991; Piatt and
15 |Cape Lisburne Seabird Colony Area A-2b| May-October ’ Birds: seabird breeding colony, staging YBLO Springer, 2003; Roseneau et al., 2000; Springer et al., 1984;
mammals
Stephenson and Irons, 2003.
17 |Angun and Beaufort Lagoons A-2e| May-October |Birds, barrier island |Birds: molting LTDU, scoters, staging shorebirds  [Johnson and Herter, 1989.
18 [Murre Rearing and Molting Area A-2a| May-October (Birds Birds: murre foraging, rearing, and molting area Piatt and Springer, 2003; Springer et al., 1984.
Connors, Myers, and Pitelka, 1979; Gill, Handel, and Connors,
. ) . . Birds: seabird foraging area; spring migration area [{1985; Johnson and Herter, 1989; Oppel, Dickson, and Powell,
19 (Chukehi Sea Spring Lead System A2t|  April-June [Birds, whales for LTDU, eiders (KIEI, COEI), loons 2009 Piatt et al., 1991: Piatt and Springer, 2003: Sowls,
Hatch, and Lensink, 1978; Swartz, 1967.
64 |Peard Bay Area A-2f | May-October E:;?ﬁ&ggme Birds: eiders (all 4 species), loons (all 3 species) [Fischer and Larned, 2004; Laing and Platte, 1994.
) Birds, marine s Earnst et al., 2005; Powell et al., 2005; Ritchie, Burgess, and
65 Smith Bay A-2d|  May-October mammals, whales Birds: eiders (SPEI, KIEI), YBLO Suydam, 2000; Ritchie et al., 2004; Troy, 2003.
67 |Herschel Island (Canada) A-2d| May-October [Birds Birds: ITTDU, BLBR, scoters, eiders, loons, Johnson and Richardson, 1982; Richardson and Johnson,
shorebirds 1981.
68 |Harrison Ba A2e| Mav-October Birds, marine Birds: eiders (KIEI, COEI), scoters (BLSC, SUSC), [Connors, Connors, and Smith, 1984; Dau and Larned, 2004,
y ¥ mammals geese (BLBR, CANG, GWFG), loons, shorebirds  |2005; Fischer and Larned, 2004.
. . ) ) Birds, marine Birds: geese (BLBR), eiders (KIEI, COEIl), LTDU, |[Bergman et al., 1977; Dau and Larned, 2004, 2005; Fischer
69 |Harrison Bay/Colville Delta A-2f|  May-October mammals scoters (BLSC, SUSC), loons (all 3 species) and Larned, 2004; Johnson and Herter, 1989.
Connors, Connors, and Smith, 1984; Divoky, 1984; Johnson,
Simpson Lagoon. Thetis and Jones Birds: geese (BLBR, LSGO, GWFG), eiders (COElI, [2000; Johnson, Herter, and Bradstreet, 1987; Johnson and
7 Islar?ds goon, A-2d| May-October |Birds KIEI), LTDU, scoters (SUSC, WWSC), shorebirds, [Herter, 1989; Noel and Johnson, 1997; Richardson and
loons (all 3 species) Johnson, 1981; Stickney and Ritchie, 1996; Truett, Miller, and
Kertell, 1997.
Gwvder Bay. West Dock. Cottle and Birds: geese (BLBR, LSGO, GWFG), eiders (COElI, [Fischer and Larned, 2004; Johnson, 2000; Noel et al., 2005;
72 Ret)L/Jrn Islar):;js ’ A-2f | May-October |Birds KIEIl), LTDU, scoters (SUSC, WWSC), shorebirds, [Noel and Johnson, 1997; Powell et al., 2005; Truett, Miller,
loons (all 3 species) and Kertell, 1997; Stickney and Ritchie, 1996; Troy, 2003.
Dau and Larned, 2004, 2005; Fischer and Larned, 2004;
Birds: geese (BLBR, LSGO, GWFG), eiders (COEI, [Johnson and Richardson, 1982; Noel and Johnson, 1997;
73 |Prudhoe Bay A-2e| May-October (Birds KIEIl), LTDU, scoters (SUSC, WWSC), shorebirds, [Noel et al., 2005; Powell et al., 2005; Richardson and
loons (all 3 species) Johnson, 1981; Stickney and Ritchie, 1996; Troy, 2003;
Truett, Miller, and Kertell, 1997.
S Alexander, Dickson, and Westover, 1997; Dickson et al.,
76 |Kendall Island Bird Sanctuary (Canada) |A-2d| May-October [Birds Birds: eiders (KIEI, COEI), LTDU, scoters (all 3 [4497. 0y gy, 1984: Johnson and Richardson, 1982;
species), loons (all 3 species) .
Richardson and Johnson, 1981.
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ERA [Name Map| Vulnerable |General Resource |Specific Resource Reference
. . . Dau and Larned, 2004, 2005; Divoky, 1984; Fischer and
77 Szgavanlrktok River Delta/Foggy Island A-2f |  May-October |Birds E'g;ézgdfgzé?(:::’32052:(’95-[)["‘ scoters (all 3 Larned, 2004; Johnson, 2000; Johnson, Wiggins, and
y P ’ P \Wainwright, 1993; Troy, 2003.
R Dau and Larned, 2004, 2005; Divoky, 1984; Fischer and
78 |Mikkelsen Bay A-2f| May-October [Birds Birds: eiders (KIEI, COEI), LTDU, scoters, loons "0 *5004: Flint et al., 2004; Johnson, 2000; Noel et al.,
(PALO, RTLO) 5005
N Dau and Larned, 2004, 2005; Fischer and Larned, 2004;
79 |Demarcation Bay Offshore A-2d| May-October |Birds Birds: eiders (KIEI, C.OEI)’ LTDU, s_coters (SU.SC’ Johnson and Richardson, 1982; Johnson and Herter, 1989;
WWSC), loons, molting LTDU, staging shorebirds .
Richardson and Johnson, 1981.
. . Birds: COEI, LTDU, PALO, scoters (SUSC, Dau and Larned, 2004, 2005; Fischer and Larned, 2004;
81 |Simpson Cove A-2e| May-October (Birds WWSC) Johnson and Herter, 1989.
. . - Birds: eiders (SPEI,COEI), LTDU, scoters (all 3 Dau and Larned, 2004, 2005; Divoky, 1984; Fischer and
96 [Midway, Cross and Bartlett Islands A-2e| May-October |Birds, barrier islands species), loons (all 3 species) Larned, 2004: Johnson, 2000; Troy, 2003, (Figure 3).
. . } ; . — Birds: eiders (SPEI,COEI), LTDU, scoters (all 3 Dau and Larned, 2004, 2005; Divoky, 1984; Fischer and
98 |Anderson Point Barrier Islands A-2e | May-October |Birds, barrier islands species), loons (all 3 species) Larned, 2004 Johnson, 2000; Troy, 2003, (Figure 3).
. } ) . A Birds: eiders (SPEI,COEI), LTDU, scoters (all 3 Dau and Larned, 2004, 2005; Divoky, 1984; Fischer and
99 |Arey and Barter Islands, Bernard Spit A-2e| May-October |[Birds, barrier islands species), loons (all 3 species) Larned, 2004; Johnson, 2000; Troy, 2003, (Figure 3).
. ) ) . - Birds: eiders (SPEI,COEI), LTDU, scoters (all 3 Dau and Larned, 2004, 2005; Divoky, 1984; Fischer and
100 Jago and Tapkaurak Spits A-2e| May-October  |Birds, barrier islands species), loons (all 3 species) Larned, 2004; Johnson, 2000; Troy, 2003, (Figure 3).
Notes:  Yellow-billed Loon (YBLO), Red-throated Loon (RTLO), Pacific Loon (PALO), COEI (Common Eider), KIEI (King Eider), SPEI (Spectacled Eider), STEI (Steller’s Eider), LTDU (Long-tailed Duck), Black

Scoter (BLSC), Surf Scoter (SUSC), White-winged Scoter (WWSC), Black Brant (BLBR), Greater White-fronted Goose (GWFG), Canada Goose (CANG), Lesser Snow Goose (LSGO):
http://www.birdpop.org/DownloadDocuments/Alpha_codes_eng.pdf

Source:

Table A.1-11. Environmental Resource Areas Used in the Analysis of Large or Ver

USDOI, BOEM, Alaska OCS Region (2014).

y Large Oil Spill Effects on Whales in Sections 4.3 and 4.4.

AR Name Map [Vulnerable el Specific Resource Reference
ID Resource
Kaseaaluk May - Birds, Barrier
1 9 A-2f y Island, Seals, |Beluga Whales Clarke et al., In Review; Suydam et al., 2001; Suydam, Lowry, and Frost, 2005;
Lagoon Area October \Whales
13 |Kotzebue Sound |A-2a January- Subsistence, Beluga Whales Suydam et al., 2001; Suydam, Lowry, and Frost, 2005.
December |Whales
Clarke et al., 2013, 2014; Fraker, Sergeant, and Hoek, 1978; Harwood and Smith, 2002; Hauser et al., 2014;
20 East Chukchi A2b September- Whales Bowhead Whales, Beluga Whales-fall|Ljungblad et al., 1988; Martell, Dickinson, and Casselman, 1984; Melnikov and Bobkov. 1993; Monnett and
Offshore October migration, feeding Treacy, 2005; Quakenbush and Citta, 2013; Quakenbush, Small and Citta. 2013; Treacy, 1988, 1989, 1990,
1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002.
_ _n|Clarke et al., 2013, 2014; Hauser et al., 2014; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush
21 [AYOBFT Bowhead | 56 g‘zi’;ﬁ;”rber Whales i?":gﬁsg Whales, Beluga Whales-falll | | citia 2013; Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013; Treacy, 1988, 1989, 1990,
9 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002;
AK BET Bowhead September- Clarke et al., 2013, 2014; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush and Citta, 2013;
22 EM 2 A-2e Oc?ober Whales Bowhead Whales-fall migration Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013; Treacy, 1988, 1989, 1990, 1991, 1992,
1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002;
AK BFT Bowhead September- Clarke et al., 2013, 2014; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush and Citta, 2013;
24 FM 3 A-2e Oc?ober Whales Bowhead Whales-fall migration Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013; Treacy, 1988, 1989, 1990, 1991, 1992,
1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002.
AK BFT Bowhead September- Clarke et al., 2013, 2014; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush and Citta, 2013;
25 EM 4 A-2e Oc?ober Whales Bowhead Whales-fall migration Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013; Treacy, 1988, 1989, 1990, 1991, 1992,
1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002.
AK BFT Bowhead September- Clarke et al., 2013, 2014; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush and Citta, 2013;
26 FM 5 A-2e Oc?ober \Whales Bowhead Whales-fall migration Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013; Treacy, 1988, 1989, 1990, 1991, 1992,
1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002.
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i Name Map |Vulnerable Sz Specific Resource Reference
ID Resource
AK BFT Bowhead September- Clarke et al., 2013, 2014; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush and Citta, 2013;
27 FM 6 A-2e Oc?ober \Whales Bowhead Whales-fall migration Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013; Treacy, 1988, 1989, 1990, 1991, 1992,
1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002.
AK BFT Bowhead September- Clarke et al., 2013, 2014; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush and Citta, 2013;
28 FM 7 A-2e Oci)ober Whales Bowhead Whales-fall migration Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013; Treacy, 1988, 1989, 1990, 1991, 1992,
1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002.
AK BET Bowhead September- Clarke et al., 2013, 2014; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush and Citta, 2013;
29 FM 8 A-2e OcEt)ober Whales Bowhead Whales-fall migration Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013; Treacy, 1988, 1989, 1990, 1991, 1992,
1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002.
30 Beaufort Spring A-2d |April-June  [Whales Boyvheaq Wh_ales, Beluga Whales- |Clarke et al., 2013; _LJungbIad et al., 1988; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013;
Lead 1 spring migration Shelden and Mocklin, 2013.
31 Beaufort Spring A-2d |April-dune  [Whales Boyvheaq Whales, Beluga Whales- |Clarke et al., 2013; .LJungbIad et al., 1988; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013;
Lead 2 spring migration Shelden and Mocklin, 2013.
32 Beaufort Spring A-2d |April-June  |Whales Boyvheaq Wh_ales, Beluga Whales- |Clarke et al., 2013; _LJungbIad et al., 1988; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013;
Lead 3 spring migration Shelden and Mocklin, 2013.
Beaufort Spring ) . Bowhead Whales, Beluga Whales; |Clarke et al., 2013; Ljungblad et al., 1988; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013;
33 | cad4 A-2d |April-June - |Whales Spring Migration Shelden and Mocklin, 2013.
34 Beaufort Spring A-2d |Apri-June  |Whales Boyvheaq Whales, Beluga Whales- |Clarke et al., 2013; 'LJungbIad et al., 1988; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013;
Lead 5 spring migration Shelden and Mocklin, 2013.
35 Beaufort Spring A-2d |April-June  [Whales Boyvheaq Wh_ales, Beluga Whales- |Clarke et al., 2013; _LJungbIad et al., 1988; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013;
Lead 6 spring migration Shelden and Mocklin, 2013.
36 Beaufort Spring A-2d |April-June  |Whales Boyvheaq Whales, Beluga Whales- |Clarke et al., 2013; 'Ljungblad et al., 1988; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013;
Lead 7 spring migration Shelden and Mocklin, 2013.
37 Beaufort Spring A-2d |April-June  [Whales Boyvheaq Wh_ales, Beluga Whales- |Clarke et al., 2013; _LJungbIad et al., 1988; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013;
Lead 8 spring migration Shelden and Mocklin, 2013.
45 Beaufort Spring A-2d |April-dune  [Whales Boyvheaq Whales, Beluga Whales- |Clarke et al., 2013; .Ljungblad et al., 1988; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013;
Lead 9 spring migration Shelden and Mocklin, 2013.
Bowhead Whales. Grav Whales Bogoslovskaya, Votrogov, and Krupnik,1982; Clarke et al., 2013; Heide, 1979; Doroshenko, and Kolesnikov,
49 Chukchi Spring A-2a lApril-June  \Whales Beluga Whales —’s riny mi ratic:n- 1984; George et al., 2012; Stringer and Groves, 1991; Ljungblad et al., 1986, 1988; Miller, Rugh, and
Lead 1 P i eataohapi 2 e Johnson,1986; Melnikov, Zelensky, and Ainana,1997; Melnikov et al., 2004; Quakenbush and Citta, 2013;
pring Quakenbush, Small, and Citta, 2013; Melnikov and Zeh, 2007.
Bowhead Whales. Grav Whales Bogoslovskaya, Votrogov, and Krupnik,1982; Clarke et al., 2013; Doroshenko, 1979; Doroshenko, and
53 Chukchi Spring A-2f |April-June  [Whales Beluga Whales —’s riny mi ratio’n- Kolesnikov, 1984; George et al., 2012; Stringer and Groves, 1991; Ljungblad et al., 1986, 1988; Miller, Rugh,
Lead 2 P S ring Ieads-ChukcF;ﬁ gmyg and Johnson,1986; Melnikov, Zelensky, and Ainana,1997; Melnikov et al., 2004; Quakenbush and Citta, 2013;
pring Quakenbush, Small, and Citta, 2013; Melnikov, and Zeh, 2007.
Bowhead Whales. Grav Whales Bogoslovskaya, Votrogov, and Krupnik,1982; Clarke et al., 2013; Doroshenko, 1979; Doroshenko, and
54 Chukchi Spring A-2f |April-June  [\Whales Beluga Whales —’s riny mi ratic;n- Kolesnikov, 1984; George et al., 2012; Stringer and Groves, 1991; Ljungblad et al., 1986, 1988; Miller, Rugh,
Lead 3 P s ring Ieads-Chukc‘?ﬁ g mig and Johnson,1986; Melnikov, Zelensky, and Ainana,1997; Melnikov et al., 2004; Quakenbush and Citta, 2013;
pring Quakenbush, Small, and Citta, 2013; Melnikov, and Zeh, 2007.
o, [August- Bowhead Whales, historically Gray |Clarke et al., 2013; Ljungblad et al., 1986; Moore, DeMaster and Dayton. 2000; Quakenbush and Citta, 2013;
56 |Hanna Shoal Area| A-2b October Whales whales (Hanna Shoal) Quakenbush, Small, and Citta, 2013.
60 King Pt.-Shallow A-2e lul Whales, Beluga Whales Harwood et al, 1996; Fraker, Sergeant, and Hoek, 1978; Harwood and Smith, 2002; Harwood et al., 2010;
Bay Y Subsistence 9 Martell, Dickinson, and Casselman, 1984.
Sggpnﬁigll\(?:;s"’]Grg)r/awgilc?s Bogoslovskaya, Votrogov, and Krupnik, 1982; Clarke et al., 2013, 2014; George et al., 2012; Ljungblad et al.,
61 Pt Lay —Barrow A-2b lulv-October Whales Bowhead Whale cg\;v/calfy 1988; Melnikov and Bobkov, 1993; Melnikov, Zelensky, and Ainana, 1997; Miller, Rugh, and Johnson, 1986;
BH GW SSF Y agareqations and bowhead fall Moore and DeMaster, 1997; Moore et al., 1995; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta,
9greg 2013; Shelden and Mocklin, 2013.
migration
63 |North Chukchi A-2a gggbr;}tr)-er Whales Bowhead Whales Martell, Dickinson, and Casselman, 1984; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013.
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i Name Map |Vulnerable Sz Specific Resource Reference
ID Resource
Whales, Birds,
65 |Smith Bay A-2d |May-October |Marine Bowhead Whales
Mammals
70 [North Central 1, 5, jOctober- —lypaies Bowhead Whales Quakenbush and Gitta, 2013; Quakenbush, Small, and Citta, 2013.
Chukchi December
74 Offshore Herald A-2a October - Whales, Polar Bowhead Whales Bogoslovskaya, Votrogov, and Krupnik,1982; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta,
Island December |Bears, Walrus 2013.
. Bogoslovskaya, Votrogov, and Krupnik, 1982; George et al., 2012; Heide-Jorgensen et al., 2012; Ljungblad et
gy |N Chukotka A2 Lulv-October Whales Bowhead Whales, Gray Whales;  lal., 1988; Melnikov and Bobkov, 1993; Melnikov, Zelensky, and Ainana, 1997; Miller, Rugh, and Johnson,
Nearshore 2 Y s 9 1986; Moore and DeMaster, 1997; Moore et al., 1995; Quakenbush and Citta, 2013; Quakenbush, Small, and
migration Citta, 2013.
. Bogoslovskaya, Votrogov, and Krupnik, 1982; George et al., 2012; Heide-Jorgensen et al., 2012;Ljungblad et
g3 |N Chukotka A2a [JUY- Whales Egr‘;‘vr:eeﬂ;’l\l’?:;?n G;%Vg’:\,av'rf;a 4 fanal- 1988; Melnikov and Bobkov, 1993; Melnikov, Zelensky, and Ainana, 1997; Miller, Rugh, and Johnson,
Nearshore 3 December S 9 1986; Moore and DeMaster, 1997; Moore et al., 1995; Quakenbush and Citta, 2013; Quakenbush, Small, and
migration Citta, 2013.
91 |Hope Sea Valley |A-2a October- Whales Bowhead Whales Bogoslovskaya, Votrogov, and Krupnik, 1982; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta,
December 2013.
107 [Pt Hope Offshore | A-2f June- \Whales Gray Whales, Fin Whales, Hu.mpback Clarke et al., 2013 (Maps 6, 13); Friday et al., 2014; George et al., 2012; Miller, Johnson, and Doroshenko,
September Whales summer fall aggregation 1985.
108 Barrow Feeding A2b September- Whales Bowhead Whales, Gray Whales- Clarke et al., 2012, 2013; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush and Citta, 2013;
Aggregation October feeding aggregation- fall Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013;.
109 [AKBFT Shelf 1, o4 luuly, August [Whales Bowhead Whales-cow/calf and Christman et al., 2013; Clarke et al., 2012, 2013,
Edge feeding aggregation
110 [AKBFT Outer 1, 56 luuly-October [Whales Beluga Whales —summer- fall feeding\»\ o ot a1, 2013, 2014 Richard, Martin and Orr, 1998, 2001,
Shelf & Slope 1 concentration and movement corridor
111 (AKBFT Outer& | A o¢ |july-October [Whales Beluga Whales —summer- fall feeding| .y o ot a1 2013, 2014; Richard, Martin and Orr, 1998, 2001.
Slope 2 concentration and movement corridor
112 [AKBFT Outer& 15 5 |july-October [Whales Beluga Whales —summer- fall feeding\\ o ot a1, 2013, 2014: Richard, Martin and Orr, 1998, 2001,
Slope 3 concentration and movement corridor
113 (AKBFT Shelf & | A o¢ luly-October [Whales Beluga Whales —summer- fall feeding| .y o ot a1 2013, 2014; Richard, Martin and Orr, 1998, 2001.
Slope 4 concentration and movement corridor
114 [AKBFT Outer 1, 5o liuly-October [Whales Beluga Whales —summer- fall feeding\»\ o ot a1, 2013, 2014: Richard, Martin and Orr, 1998, 2001,
Shelf & Slope 5 concentration and movement corridor
115 [AKBFT Outer 1, 5o liuly-October [Whales Beluga Whales —summer- fall feeding\\ o ot a1, 2013, 2014 Richard, Martin and Orr, 1998, 2001,
Shelf & Slope 6 concentration and movement corridor
116 [AKBFT Outer 1, 5o luuly-October [Whales Beluga Whales —summer- fall feeding\»\ o ot a1, 2013, 2014: Richard, Martin and Orr, 1998, 2001,
Shelf & Slope 7 concentration and movement corridor
117 [AKBFT Outer 1, 56 luuly-October [Whales Beluga Whales —summer- fall feeding\\., o ot a1, 2013, 2014: Richard, Martin and Orr, 1998, 2001,
Shelf & Slope 8 concentration and movement corridor
118 (AKBFT Outer | ) 5 L july-October [Whales Beluga Whales —summer- fall feeding| .\ o ot a1 2013, 2014: Richard, Martin and Orr, 1998, 2001.
Shelf & Slope 9 concentration and movement corridor
119 [AKBFT Outer 1, 56 luuly-October [Whales Beluga Whales —summer- fall feeding\\ o ot a1, 2013, 2014: Richard, Martin and Orr, 1998, 2001,
Shelf & Slope 10 concentration and movement corridor
120 |Rus CH GW Fall 1| A-2e September- Whales Gray Whales-fall feeding aggregation Bogoslovskaya, Votrogov, and Krupnik, 1982; Doroshenko and Kolesnikov, 1983; George et al., 2012; Miller,
October Johnson, and Doroshenko, 1985.
C Lisburne — Pt June- . .
121 Hope A-2e September \Whales Gray Whale-cow/calf aggregation Ljungblad et al., 1988.
North Chukotka ., |October- . N Bogoslovskaya, Votrogov, and Krupnik, 1982; George et al., 2012; Ljungblad et al., 1986; Quakenbush and
122 Offshore A-2a December \Whales Bowhead Whale- fall migration Citta, 2013; Quakenbush, Small, and Citta, 2013.
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i Name Map |Vulnerable Sz Specific Resource Reference
ID Resource
Ainana, Zelenski, and Bychkov, 2001; Bogoslovskaya, Votrogov, and Krupnik, 1982; Melnikov, V. V. 2000;
123 AK Chukchi A-2a October- \Whales Bowhead Whale- fall miaration Melnikov and Bobkov, 1993; Melnikov, Zelensky, and Ainana, 1997; Miller, Rugh, and Johnson, 1986; Mizroch,
Offshore December 9 Rice, and Breiwick, 1984; Mizroch et al., 2009; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta,
2013.
124 |Central Chukehi |, 5 jOctober- o Bowhead Whale- fall migration Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013,
Offshore December
BSs
39 - |JAmundsen Gulf A1 Mav-Jul Whales Bowhead Whale-spring agareaation Braham, Fraker, and Krogman, 1980; Fraker, Sergeant, and Hoek, 1978; Harwood and Smith, 2002; Martell,
40 (BH Spring y-uly pring aggreg Dickinson, and Casselman, 1984; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013.
RusCh C Gray Whales, Beluga Whales,
2 Dezhnev A-1 |May-October |Whales Humpback Whales, Bowhead Clarke et al., 2013 (Maps 6, 13); George et al., 2012; Miller, Johnson, and Doroshenko, 1985.
Whales
Source: USDOI, BOEM, Alaska OCS Region (2014).

Table A.1-12.Environmental Resource Areas Used in the Analysis of Large or Very Large Oil Spill Effects on Subsistence Resources in Sections 4.3 and 4.4.

EIRDA Name Map Vulnerable General Resource Specific Resource Reference
3 |SUA: Uelen/Russia A-2a| September-October |Subsistence Bowhead Whales, Grey Whales, Walrus Melnikov and Bobkov, 1993; Ainana, Zelensky, and Bychkov, 2001.
4 |SUA:Naukan/Russia A-2a| January-December |Subsistence Bowhead Whales, Grey Whales, Walrus Melnikov and Bobkov, 1993; Ainana, Zelensky, and Bychkov, 2001.
5 |SUA: Shishmaref, North A-2a March-October hsﬂl;k,)-,?ﬁ:gce’ Marine Polar Bears, Walrus, Seals Sobelman, 1985; Wisniewski, 2005.
Ny . . . Whales, Seals, Waterfowl, Ocean fish, Moose, |Galganaitis, 2009; 2014; S.R. Braund and Assocs, 2010; USDOI, BLM
12 |SUA: Nuigsut-Colville Delta | A-2d April-October Subsistence Caribou and MMS, 2003 USDOI. MMS, 1984.
13 |Kotzebue Sound A-2a| January-December |Subsistence, Whales Polar Bears, Walrus, Seals, Bowhead Whales, Burch, 1985.
Beluga Whales
38 S.UA: Pt. Hope- Cape A-2f January-December  |Subsistence Beluga Whales, Bowhead Whales, Walrus, Braund and Burnham, 1984.
Lisburne Seals
Braund and Burnham, 1984;Galginaitis and Impact Assessment, 1989;
39 |SUA: Pt. Lay- Kasegaluk A-2e| January-December |(Subsistence Fish, Seals, Waterfowl, Beluga Whales Huntington and Mymrin, 1996; S.R. Braund and Assocs, 2013 Maps 64-
103; USDOI, BLM and MMS, 2003.
Braund and Burnham, 1984; Kassam and Wainwright Traditional
. N . Council, 2001; USDOI, BLM and USDOI, MMS, 2003; S.R. Braund and
40 |SUA: Icy Cape-Wainwright |A-2a January-December [Subsistence Bowhead Whales, Beluga Whales Assocs. and University of Alaska Anchorage, ISER, 1993a; S.R. Braund
and Assocs, 2013 Maps 4-26.
Bowhead Whales. Beluga Whales. Walrus Braund and Burnham, 1984; Pedersen, 1979; S.R. Braund and Assocs,
41 |SUA: Barrow- Chukchi A-2e April-May Subsistence Waterfowl. Seals 7Ocea?1 Fish ’ ’ 2010; S.R. Braund and Assocs. and University of Alaska Anchorage,
' ’ ISER, 1993b; USDOI, BLM and USDOI, MMS, 2003.
Bowhead Whales. Beluga Whales. Walrus Braund and Burnham, 1984; Pedersen, 1979; S.R. Braund and Assocs,
42 |SUA: Barrow - East Arch A-2f August-October Subsistence Waterfowl. Seals 7Ocea?1 Fish ’ ’ 2010; S.R. Braund and Assocs. and University of Alaska Anchorage,
' ’ ISER, 1993b; USDOI, BLM and USDOI, MMS, 2003.
43 |SUA: Barrow- Cross Island | A-2d August-October Subsistence Egvr\:head Whales, Seals, Waterfowl, Ocean (23;1I%an|t|s, 2009; Impact Assessment, 1990a; S.R Braund and Assocs.,
. . . Bowhead Whales, Seals, Walrus, Beluga Impact Assessment, 1990b; North Slope Borough, 2001; S.R. Braund
44 (SUA: Kaktovik A-2d August-October Subsistence Whales, Waterfowl, Ocean Fish and Assocs, 2010.
60 |SUA: King Pt./Shallow Bay |A-2e April-September Subsistence, Whales gg:ig:i@gles:als’ Fish, Bowhead Whales, Environment Canada, 2000.
90 ISSLjéanG:(g & Kendall A-2e July-August Subsistence Beluga Whales Environment Canada, 2000.
97 |SUA: Tigvariak Island A-2e May-October Subsistence Traditional Whaling Area Pedersen, 1979; S.R. Braund and Assocs., 2010.

USDOI, BOEM, Alaska OCS Region (2014). Notes: SUA=Subsistence Use Area; 1. ERA 5 Vulnerability March-October conservative estimate for April-October.
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Table A.1-13. Environmental Resource Areas, Grouped Land Segments and Land Segments Used in the Analysis of Large or Very Large Oil Spill Effects on Marine Mammals

(Polar Bears and Walrus) in Sections 4.3 and 4.4.

ID Name Map Vulnerable Rizgirrile Specific Resource Reference
ERAs
11 |Wrangel Island 12 nmi & Offshore A-2a July - November Marine Mammals |Polar Bears, Walrus Fay, 1982; Kochnev, 2004; Kochnev, 2006.
15 |Cape Lisburne Seabird Colony Area A-2b May-October Marine Mammals (Walrus Fay, 1982.
23 |Polar Bear Offshore A-2a November-June Marine Mammals _|Polar Bears USFWS, 2013b.
47 |Hanna Shoal Walrus Use Area A-2e May-October Marine Mammals [Walrus Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9.
50 |Pt Lay Walrus Offshore A-2f May-October Marine Mammals (Walrus Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9.
51 |Pt Lay Walrus Nearshore A-2a May-October Marine Mammals |[Walrus Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9.
52 |Russian coast Offshore Tagging data A-2b May-November Marine Mammals (Walrus Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9.
55 |Point Barrow, Plover Islands A-2e January-December Marine Mammals |Polar Bears Kalxdorff et al., 2002.
58 |Russian Coast nearshore Tagging data | A-2b May-November Marine Mammals [Walrus Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9.
59 |Ostrov Kolyuchin A-2b July -November Marine Mammals |Polar Bears, Walrus Fay, 1982; Kochnev, 2006; Kochnev et al., 2003.
66 |Herald Island A-2a July-November Marine Mammals _|Polar Bears, Walrus Fay, 1982; Ovsyanikov,1998; Stishov, 1991.
92 [Thetis, Jones, Cottle & Return Isl. A-2e January-December Marine Mammals |Polar Bears (den) Kalxdorff et al., 2002.
93 [Cross and No Name Island A-2f January-December Marine Mammals |Polar Bears Miller, Schliebe, and Proffitt, 2006.
94 |Maguire, Flaxman & Barrier Isl. A-2e January-December Marine Mammals |Polar Bears (den) Kalxdorff et al., 2002.
95 |Arey & Barter Island, Bernard Spit A-2f January-December Marine Mammals |Polar Bears Miller, Schliebe, and Proffitt, 2006.
LSs
28 |Ostrov Karkarpko, Mys Vankarem, A-2a January-December Marine Mammals [Walrus, July-November Fay, 1982.; Kochnev, 2004.
29 |Mys Onmyn, A-2a January-December Marine Mammals |Walrus, July-November Fay, 1982; Kochnev, 2004.
38 [Mys Unikin, A-2a January-December Marine Mammals [Walrus, July-November Fay, 1982; Kochnev, 2004.
39 |[Mys Dezhnev, Mys Peek, Cape Peek A-2a January-December Marine Mammals [Walrus, July-November Fay, 1982; Kochnev, 2004.
85 |Barrow, Browerville, Elson Lagoon A-2b January-December Marine Mammals |Polar Bears, August-November |Kalxdorff et al., 2002.
GLSs
133 |[Mys Blossom A-4c July-November Marine Mammals (Walrus Fay, 1982; Ovsyanikov, 2003; Kochnev, 2004; Kochnev, 2006.
134 |Bukhta Somnitel'naya A-4c July-November Marine Mammals |Polar Bears, Walrus Fay, 1982; Ovsyanikov, 2003; Kochnev, 2004; Kochnev, 2006.
136 |Ostrov Idlidlya A-4c July-November Marine Mammals (Walrus Fay, 1982; Kochnev, 2004.
137 |Mys Serditse Kamen A-4c July-November Marine Mammals |Walrus Fay, 1982; Kochnev, 2004.
138 |Chukotka Coast Haulout A-4c July-November Marine Mammals [Walrus Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9.
145 |Cape Lisburne A-4b August-November Marine Mammals (Walrus Fay, 1982.
147 |Point Lay Haulout A-4a July-November Marine Mammals [Walrus Fischbach, Monson, and Jay, 2009.
157 |96 -115 Summer A-4a June - August Marine Mammals |Polar Bears Derocher et al, 2013, (Figure 13, p. 59).
159 199-115 Fall A-4b September-November Marine Mammals |Polar Bears Derocher et al, 2013, (Figure 13, p. 59).
160 |102-110 Winter A-4b December-February Marine Mammals |Polar Bears Derocher et al, 2013, (Figure 13, p. 59).
166 |112-119 Spring A-4b March - May Marine Mammals |Polar Bears Derocher et al, 2013, (Figure 13, p. 59).
167 |112-121 Winter A-4a December-February Marine Mammals |Polar Bears Derocher et al, 2013, (Figure 13, p. 59).
170 |122-132 Spring A-4a March - May Marine Mammals |Polar Bears Derocher et al, 2013, (Figure 13, p. 59).
171 ]122-132 Winter A-4a December-February Marine Mammals |Polar Bears Derocher et al, 2013, (Figure 13, p. 59).
174 |Russia Chukchi Coast Marine Mammals | A-4c July-November Marine Mammals |Polar Bears, Walrus Kochneyv, 2006.
Source: USDOI, BOEM, Alaska OCS Region (2014).

Table A.1-14. Environmental Resource Areas, Grouped Land Segments and Land Segments Used in the Analysis of Large or Very Large Oil Spill Effects on Marine Mammals

(Ice Seals) in Sections 4.3 and 4.4.
ERA ID N General .
ame Map Vulnerable R Specific Resource Reference
esource

1 Kasegaluk Lagoon Area A-2f May- October Marine Mammals [Spotted Seals ADF&G, 2001; Boveng et al., 2009.
5 SUA: Shismaref, North A-2a April-October’ Marine Mammals |Spotted Seals ADF&G, 2001; Boveng et al., 2009.
46  |Wrangel Island 12 nmi Buffer 2 A-2a December-May Marine Mammals [Bearded Seals Ringed Seals Cameron et al., 2010; Kelly et al., 2010.
48  |Chukchi Lead System 4 A-2c December-May Marine Mammals [Bearded Seals Ringed Seals Cameron et al., 2010; Kelly et al., 2010.
62 |Herald Shoal Polynya 2 A-2a December-May Marine Mammals |Ringed Seals Bearded Seals Cameron et al., 2010; Kelly et al., 2010.
64 |Peard Bay Area/Franklin Spit Area A-2f May-October Marine Mammals |Spotted Seals ADF&G, 2001; Boveng et al., 2009.
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ERA ID Name Map Vulnerable RGeneraI Specific Resource Reference
esource
65 [Smith Bay: Spotted Seal Haulout A-2d May-October Marine Mammals [Spotted Seals ADF&G, 2001; Boveng et al., 2009.
68 |Harrison Bay A-2e May-October Marine Mammals [Spotted seals ADF&G, 2001; Boveng et al., 2009.
69 [Harrison Bay/Colville Delta A-2f May-October Marine Mammals [Spotted Seals ADF&G, 2001; Boveng et al., 2009.
104 |Kotzebue Sound A-2a January-December’ Marine Mammals [*Spotted Seals+Ringed Seals |ADF&G, 2001; Boveng et al., 2009; Kelly et al., 2010.
GLS ID
135 |Kolyuchin Bay A-4c June-November Marine Mammals [Spotted Seal Ringed Seals Kelly et al., 2010; Boveng et al., 2009; Heptner et al., 1996.
153 |Smith Bay Spotted Seal Haulout A-4b May-October Marine Mammals |Spotted Seals ADF&G, 2001; Boveng et al., 2009.
155 |Harrison Bay Spotted Seal Haulout A-4b June- September Marine Mammals |Spotted Seals ADF&G, 2001; Boveng et al., 2009.
Source: USDOI, BOEM, Alaska OCS Region (2014). Notes: 1. ERA 5 April- October was used as a conservative estimate for a vulnerability period May-October. 2. ERA 104 January - December was used as

conservative vulnerability for March to October.

Table A.1-15. Environmental Resource Areas and Land Segments Used in the Analysis of Large or Very Large Oil Spill Effects on Fish in Sections 4.3 and 4.4.

EOT?.SG :.DS Name Map| Vulnerable General Resource Specific Resource Reference
ERAs Marine Waters
84 Canning River Delta A-2d January - Anadromous' and Marine Pp, DVpr, CHp, Wp, Arctic cod, capelin, Arctic cisco, Jar.vela and Thorsteinson, 1998; Johnson and
December Nearshore Fish stickleback, sculpin spp. Daigneault, 2013.
. . January - Anadromous and Marine CHp, Pp, DVpr, Wp Arctic char, Arctic cod, capelin, Arctic cisco, |Craig, 1984; Jarvela and Thorsteinson, 1998;
85 Sagavanirktok River Delta | A-2e December Nearshore Fish stickleback, sculpin spp. Johnson and Daigneault, 2013.
86 Harrison Bay A-2f January - Marine Fish — nearshore Arctic cod, Capelin, OM, Saffron cod, Fourhorn sculpin, Wp Craig, 1984; Jar\_/ela and Thorsteinson, 1998;
December Johnson and Daigneault, 2013.
. . . Craig, 1984; Jarvela and Thorsteinson, 1998;
87 Colville River Delta A-2e January - Anadromous_ and Marine CHp, Pp, DVp, _Wp, Ar_ctlc_ cod, Cap_elm, OM, Saffron cod, Johnson and Daigneault, 2013; MBC Applied
December Nearshore Fish Fourhorn sculpin, Arctic cisco, Arctic char . 4
Environmental Sciences, 2004.
88 Simpson Lagoon Aof January- Marine Fish — nearshore Arct!c cod, Capelin, OM, Saffron cod, Fourhorn sculpin, Wp, Craig, 1984; Jaryela and Thorsteinson, 1998;
December Arctic char Johnson and Daigneault, 2013.
89 Mackenzie River Delta A-2e January - Anadromous and Marine CHp, OMp, Wp, Sheefish, Saffron cod, Arctic cod, Arctic char, |Craig, 1984; MBC Applied Environmental Sciences,
December Nearshore Fish Arctic Cisco, Pacific herring, prickleback spp., sculpin spp. 2004; Sawatzky et.al, 2007; Wong et al., 2013.
102 |Opilio Crab EFH A-2b éili?n%'er Opilio Crab Habitat (EFH)  |Opilio Crab NMFS, 2009; NMFS, 2009.
103  |Saffron Cod EFH A-2e ‘Ijjir;‘;"’r‘; {J‘er Saffron Cod Habitat (EFH)  [Saffron Cod NMFS, 2009; NMFS, 2009.
., [January- Anadromous and Marine CHp, Pp, Kp, Sp, COp, DVp , Wp, OM, Saffron cod, herring, Johnson and Daigneault, 2013; Magdanz et al.,
104 [Kotzebue Sound A-23|pecember  |Nearshore Fish sheefish 2010; NMFS, 2009; Savereide, 2002.
105  |Fish Creek A-2e é?eli?‘r%er Anadromous Fish CHp, Kp, Pp,DVp, HWp, Wp Johnson and Daigneault, 2013.
106 Shaviovik River A-2d January- Anadromous and Marine Ps, DVp, Arctic char, Arctic cod, capelin, Arctic cisco, Craig and Poulin, 1975; Jarvela and Thorsteinson,
December Nearshore Fish stickleback, sculpin spp. 1998; Johnson and Daigneault, 2013.
GLSs Marine Waters
. January- Anadromous and Marine .
140 Noatak River A-4c December Nearshore Fish CHs,Kp,Pp,COp,Sp,DVp, Wp, SF Johnson and Daigneault, 2013.
January- Anadromous and Marine .
141 Cape Krusenstern A-4a December Nearshore Fish CHp.Sp,Pp,COp,Sp,DVp,Wp Johnson and Daigneault, 2013.
142 |Wulik and Kivalina Rivers | A-4a [J2nUan- Anadromous and Marine o5 5o, ks Pp,Ss,DVs,Wp Johnson and Daigneault, 2013.
December Nearshore Fish
. January- Anadromous and Marine .
151 KuK River A-4b December Nearshore Fish CHp,Pp,BWp,LCp, OMp Johnson and Daigneault, 2013.
Arctic National Wildlife January- Anadromous and Marine CHp,I_Dp,DVr_,Wp,Kp,COp,OMp, Arct|c_ char, Ig—zast cisco, herring, Johnson and Daigneault ADFG), 2013; U.S. Fish
161 A.-4c ; capelin, Arctic cod, saffron cod, sculpin species, eelpout - ;
Refuge December Nearshore Fish h . and Wildlife Service, 2013.
species, Arctic flounder, starry flounder, sand lance
LSs Russia
25 Amguema River A-3a |May - October |Anadromous Fish CHs, Ps, ALp, DVs, ACs, Kp, Sp, COp, Ws, OMp Andreev, 2001.
31 Kolyuchinskaya Bay A-3a [May - October |Anadromous Fish Ps, Ks, DVs, ACs, Wp, OMp Andreev, 2001.
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Eol?tSG :‘DS Name Map| Vulnerable General Resource Specific Resource Reference

37 Chegitun River A-3a |May - October |Anadromous Fish Bering Cisco, ACs, DVs, Ps, Ks, CHs, Ss, OMp Andreev, 2001.

38 Inchoun Lagoon A-3a [May - October |Anadromous Fish CHp, Pp, Kp, COp, Sp, Bering Cisco, Least Cisco Andreev, 2001.

39 Uelen Lagoon A-3a |May - October |Anadromous Fish CHp, Pp, Kp, COp, Sp, Bering Cisco, Least Cisco Andreev, 2001.

LSs United States

40 Mint River A-3b [May - October |Anadromous Fish CHs, Ps, Sp, DVpr Johnson and Daigneault, 2013.
41 Pinguk River A-3b |May - October |Anadromous Fish CHs, Pp, DVp, Wp Johnson and Daigneault, 2013.
Upkuarok Creek, Nuluk
42 River, Kugrupaga River, A-3b |May - October |Anadromous Fish DVpr, CHs, Ps, DVp, Wp, DVp, DVpr, Wp Johnson and Daigneault, 2013.
Trout Creek
43 Shishmaref Airport A-3b [May - October |Anadromous Fish DVp Johnson and Daigneault, 2013.
Shishmaref Inlet Arctic
44 River, Sanaguich River, A-3b |May - October |Anadromous Fish DVp, SFp, Wp, DVp, SFp, Wp, DVp, CHp, DVp, SFp, Wp Johnson and Daigneault, 2013.
Serpentine River
47 Kitluk River A-3b |May - October |Anadromous Fish Pp Johnson and Daigneault, 2013.
49 Kougachuk Creek A-3b [May - October |Anadromous Fish Pp Johnson and Daigneault, 2013.
51 giT;ChUk River, Kugruk A-3b |May - October |Anadromous Fish CHs, Ps, DVp, CHp, Pp, DVp Johnson and Daigneault, 2013.
53 |walikRiver, Buckiand | » 31, IMay - October |Anadromous Fish CHp, Pp, DVp, GHp, COp, Kp, Pp, DVp, Wp Johnson and Daigneault, 2013.
54 |gedwin Penn KODUKRIVET,| 5 31 IMay - October  |Anadromous Fish DVp, DVs, CHp, Kp, Pp, DVs, SFp, Wp Johnson and Daigneault, 2013.
55 Hotham Inlet Ogriveg River| A-3b [May - October |Anadromous Fish CHp, Pp, DVs, Wp CHp, Pp, DVp Johnson and Daigneault, 2013.
56 Noatak River A-3b [May - October |Anadromous Fish CHp, COp, Kp, Pp, Sp, DVp, SFp, Wpr Johnson and Daigneault, 2013.
57 Aukulak Lagoon A-3b [May - October |Anadromous Fish Wp Johnson and Daigneault, 2013.
58 Tasaychek Lagoon A-3b [May - October |Anadromous Fish Pp Johnson and Daigneault, 2013.
Kiligmak Inlet Jade Creek,
Rabbit Creek, Imik Lagoon . .
59 New Heart Creek, A-3b |May - October |Anadromous Fish DVp, Wp DVp CHp, Sp, DVp Wp DVr DVp, Wp Johnson and Daigneault, 2013.
Omikviorok River
Imikruk Lagoon Wulik . .
60 River, Kivalina River A-3b [May - October [Anadromous Fish \Wp, CHp, COp, Kp, Pp, Sp, DVs, Wp CHp, CHs, Pp, DVp Johnson and Daigneault, 2013.
64 Sulupoaktak Chnl A-3b |May - October |Anadromous Fish Pp, DVp Johnson and Daigneault, 2013.
67 Pitmegea River A-3b [May - October |Anadromous Fish CHp, Pp, DVp Johnson and Daigneault, 2013.
70 Kuchiak Creek A-3b |May - October |Anadromous Fish CHs, COs Johnson and Daigneault, 2013.
71 Kukpowruk River A-3b |May - October |Anadromous Fish CHp, Pp, DVp Johnson and Daigneault, 2013.
72 Pt Lay, Kokolik River A-3b [June - October |Anadromous Fish CHp, Pp, DVp Johnson and Daigneault, 2013.
74 Utukok River A-3b [June - October |Anadromous Fish CHp, Pp, DVp Johnson and Daigneault, 2013.
80 Kugrua River A-3b [June - October |Anadromous Fish CHs,Ps Johnson and Daigneault, 2013.
Inaru River, Meade River,
87 Topagoruk River, Chipp A-3c [June - October |Anadromous Fish Wsr CHs,Wp Wsr Ps,Wsr Johnson and Daigneault, 2013.
River
89 Ikpikpuk River A-3c |June - October |Anadromous Fish Psr,Wsr Johnson and Daigneault, 2013.
91 Smith River A-3c |June - October |Anadromous Fish DVp,Wp Johnson and Daigneault, 2013.
93 Kalikpik River A-3c |June - October |Anadromous Fish Wp Johnson and Daigneault, 2013.
Fish Creek, Nechelik . .
94 Channel A-3c [June - October |Anadromous Fish CHp,Kp,Pp,DVp,Wp Wp Johnson and Daigneault, 2013
95 Colville River & Delta A-3c |June - October |Anadromous Fish CHp,Pp,DVp,Wp Johnson and Daigneault, 2013.
96 Eillg?'k River, Ugnuravik A-3c [June - October |Anadromous Fish DVp,Wp Wr Johnson and Daigneault, 2013.
97 Oogrukpuk Rlvgr, A-3c [June - October |Anadromous Fish Wpr Wr Johnson and Daigneault, 2013.
Sakonowyak River
Kuparuk River, Fawn
98 Creek, Unnamed 10435 A-3c [June - October |Anadromous Fish Wr Wp DVr DVr,OMp,Wr Johnson and Daigneault, 2013.

Putuligayuk River
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Eol?tSG :‘DS Name Map| Vulnerable General Resource Specific Resource Reference
99 Sagavan!rktok River, E. A-3c [June - October |Anadromous Fish ACp,Chp,Pp,DVr,Wp DVr Johnson and Daigneault, 2013.
Sagavanirktok Creek
Kadleroshilik River, . .
100 Shaviovik River, 10300 A-3c [June - October |Anadromous Fish DVr DVp DVr Johnson and Daigneault, 2013.
101 FAS\?C?;?I Creek, 10280 A-3c [June - October |Anadromous Fish DVr DVr Johnson and Daigneault, 2013.
10246 (AWCH#) 10238
102 (AWCH#) 10234 (AWCH#) A-3c [June - October |Anadromous Fish DVr DVr DVr Pp,DVp,Wp Johnson and Daigneault, 2013.
Staines River
W. Canning River, Canning . .
103 River, Tamayariak River A-3c [June - October |Anadromous Fish Pp,DVp,Wp CHp,Pp,DVp,Wp DVr Johnson and Daigneault, 2013.
104 :(:xé%”k River, 10193 A-3c [June - October |Anadromous Fish DVp DVr Johnson and Daigneault, 2013.
105 Marsh Creek, Carter Creek [ A-3c |[June - October |Anadromous Fish DVr DVr Johnson and Daigneault, 2013.
ERA 44, 83 (193)
Nataroarok Creek, . .
106 Hulahula River, Okpilak A-3c [June - October |Anadromous Fish DVr DVp DVp DVr Johnson and Daigneault, 2013.
River, 10173 (AWCH#)
107 Jago River A-3c [June - October |Anadromous Fish DVp Johnson and Daigneault, 2013.
108 Kimikpaurauk River A-3c [June - October |Anadromous Fish DVr Johnson and Daigneault, 2013.
Siksik River, Sikrelurak
River, Angun River, 10150- . .
109 2004 (AWCH) Kogotpak A-3c [June - October |Anadromous Fish DVr DVr DVr DVr DVp DVr Johnson and Daigneault, 2013.
10140-2006 (AWCH#)
110 A'.Ch'"k River, Egall(srak A-3c [June — October |Anadromous Fish DVp DVp DVp Johnson and Daigneault, 2013.
River, Kongakut River
LSs Canada
112 Fish River A-3c |June - October |Anadromous Fish ACp, Wp Craig, 1984; Kendel et al., 1974.
113 Malcolm River A-3c |June - October |Anadromous Fish ACp, OMp Craig, 1984.
114 Firth River A-3c |June - October |Anadromous Fish ACp,OMp Craig, 1984.
116 Spring River A-3c |June - October |Anadromous Fish ACp, Wp, SFp, OMp, sculpin spp. Craig, 1984; Majewski et al, 2013.
117 Babbage River A-3c [June - October |Anadromous Fish ACp, Wp Craig, 1984.
119 Blow River A-3c |June - October |Anadromous Fish ACp, Wp, SFp Craig, 1984.
122-126 |Mackenzie River A-3c |June - October |Anadromous Fish ACp, Wp, CHp, OMp, SFp Craig, 1984.
Kuamallit Bav Tuktovaktuk Anadromous and Marine AC, DV, OM, Arctic cisco, Least Cisco, Whitefish spp., Arctic
129-132 9! y Y A-3c [June - October ) cod, Saffron cod, Pacific herring, Arctic flounder, Starry Niemi, et al., 2012
Peninsula Nearshore Fish )
flounder, Sculpin spp.

Key:
AC  Arctic Char DV  Dolly Varden W  Whitefish (undifferentiated)
AL  Arctic lamprey P Pink salmon s spawning
K Chinook salmon OM Rainbow smelt p present
CH Chum salmon S Sockeye salmon r rearing
CO Coho salmon SF  Sheefish
Source: USDOI, BOEM, Alaska OCS Region (2014).
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Table A.1-16. Environmental Resource Areas Used in the Analysis of Large or Very Large Oil Spill Effects on Lower Trophic Level Organisms in Sections 4.3 and 4.4.

ERAID Name Map| Vulnerable General Resource RSpecmc Reference
esource
6 Hanna Shoal A-2a|January-December |Lower Trophic Level Organisms |Invertebrates Grebemier, 2012; Moore and Grebmeier, 2013
7 Krill Trap A-2d|May-October Lower Trophic Level Organisms |Invertebrates Ashijan et al., 2010 (Figures 8 and 14, pp.187—-189); Okkonen et al., 2011
16 |[Barrow Canyon A-2d|January-December |Lower Trophic Level Organisms |Invertebrates Moore and Grebmeier, 2013
57  |Skull Cliffs A-2e|January-December |Lower Trophic Level Organisms |Kelp/Invertebrates |Phillips et al., 1984. (pp. 13-14 and 16-19).
75 |Boulder Patch Area A-2f |[January-December |Lower Trophic Level Organisms [Kelp/Invertebrates Dunton and Schonberg, 2000 (p. 383, Fig 4. pp.388-392, Table 5. p. 393, Figure 6); Dunton

et.al., 2009 (p. 17, Figure 1.3. p. 27, Table 2.1).

Norcross, 2013 (Ongoing and unpublished Canada/USA Transboundary survey

80 |[Beaufort Outer Shelf 1 [A-2d|January-December [Lower Trophic Level Organisms |Invertebrates quarterly/annual reports); Norcross and Edenfield, 2013 (Ongoing and unpublished
Canada/USA Transboundary survey quarterly/annual reports).
101 |Beaufort Outer Shelf 2 |A-2d|January-December [Lower Trophic Level Organisms (Invertebrates Norcross, 2013 ; Norcross and Edenfield, 2013
Source: USDOI, BOEM, Alaska OCS Region (2014).

Table A.1-17. Grouped Land Segments Used in the Analysis of Large or Very Large Oil Spill Effects on Terrestrial Mammals in Sections 4.3 and 4.4.

GI[L)S Name Map Vulnerable |General Resource RSpeCIflc Reference
esource
143 |WAH Insect Relief A.1-4¢ |July - August Terrestrial Mammals |Caribou Person et al., 2007; ADF&G, 2001
146 |Ledyard Brown Bears A.1-4b |June-October Terrestrial Mammals |Brown Bears |ADF&G, 1986; ADF&G, 2001
148 |Kasegaluk Brown Bears A.1-4b |June-October Terrestrial Mammals [Brown Bears |ADF&G, 1986; ADF&G, 2001
152 |TCH Insect Relief/Calving  |A.1-4b [May - August Terrestrial Mammals |Caribou ADF&G, 1986; ADF&G, 2001; Carroll et al., 2011; Person et al., 2007;
. . ) ) ADF&G, 1986; ADF&G, 2001; Arthur and Del Vecchio, 2009; Cameron et al., 2002; Cameron et al., 2005;;
156 [CAH Insect Relief/Calving  |A.1-4b [May - August Terrestrial Mammals |Caribou Lawhead and Prichard, 2007: Wolfe, 2000
158 (Beaufort Muskox A.1-4b |[November-May Terrestrial Mammals |Muskox Environment Yukon, 2009; Lawhead and Prichard, 2007; Reynolds, Wilson, and Klein, 2002 ; ADF&G, 2001
162 |PCH Insect Relief A.1-4b |July - August Terrestrial Mammals [Caribou Environment Yukon, 2009; Nixon and Russell, 1990; ADF&G, 2001
163 |PCH Calving A.1-4a |May-June Terrestrial Mammals |Caribou Fancy et al., 1989; Griffith et al., 2002; Environment Yukon, 2009 ; ADF&G, 2001
164 |Yukon Muskox Wintering A.1-4a |[November-April Terrestrial Mammals  |Muskox Environment Yukon, 2009
168 |Yukon Moose A.1-4b |January-December |Terrestrial Mammals |Caribou Environment Yukon, 2009
Tuktoyaktuk & Cape
173 |Bathurst Caribou Insect A.1-4c |July - August Terrestrial Mammals |Caribou Nagy et al., 2005; Gunn, Russell, and Eamer, 2011
Relief
Source: USDOI, BOEM, Alaska OCS Region (2014).
Notes:  CAH-Central Arctic Herd; PCH-Porcupine Caribou Herd ; TCH-Teshekpuk Caribou Herd ; WAH-Western Arctic Herd
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Table A.1-18. Land Segment ID and the Geographic Place Names within the Land Segment.
ID ([Geographic Place Names ID [Geographic Place Names
1 |Mys Blossom, Mys Fomy, Khishchnikov, Neozhidannaya, 47 |Kitluk River, Northwest Corner Light, West Fork Espenberg River
Laguna Vaygan
2 |Mys Gil'der, Ushakovskiy, Mys Zapadnyy 48 |Cape Espenberg, Espenberg, Espenberg River
3 |Mys Florens, Gusinaya 49 |Kungealoruk Creek, Kougachuk Creek, Pish River
4 |Mys Ushakova, Laguna Drem-Khed 50 |(Clifford Point, Cripple River, Goodhope Bay, Goodhope River, Rex Point,
Sullivan Bluffs
5 |Mys Evans, Neizvestnaya, Bukhta Pestsonaya 51 |Cape Deceit, Deering, Kugruk Lagoon, Kugruk River, Sullivan Lake,
Toawlevic Point
6 |Ostrov Mushtakova 52 |Motherwood Point, Ninemile Point, Willow Bay
7 |Kosa Bruch 53 |Kiwalik, Kiwalik Lagoon, Middle Channel Kiwalk River, Minnehaha Creek,
Mud Channel Creek, Mud Creek
8 |Klark, Mys Litke, Mys Pillar, Skeletov, Mys Uering 54 (Baldwin Peninsula, Lewis Rich Channel
9 |[Nasha, Mys Proletarskiy, Bukhta Rodzhers 55 |Cape Blossom, Pipe Spit
10 |Reka Berri, Bukhta Davidova, , Khishchnika, Reka Khishchniki |56 |Kinuk Island, Kotzebue, Noatak River
11 [Bukhta Somnitel'naya 57 |Aukulak Lagoon, Igisukruk Mountain, Noak, Mount, Sheshalik, Sheshalik
Spit
12 |Zaliv Krasika, Mamontovaya, Bukhta Predatel'skaya 58 |Cape Krusenstern, Eigaloruk, Evelukpalik River, Kasik Lagoon,
Krusenstern Lagoon,
13 |Mys Kanayen, Mys Kekurnyy, Mys Shalaurova, Veyeman 59 |Imik Lagoon, Ipiavik Lagoon, Kotlik Lagoon, Omikviorok River
14 |(Innukay, Laguna Innukay, Umkuveyem, Mys Veuman 60 |Imikruk Lagoon, Imnakuk Bluff, Kivalina, Kivalina Lagoon, Singigrak Spit,
Kivalina River, Wulik River
15 |Laguna Adtaynung, Mys Billingsa, Ettam, Gytkhelen, Laguna |61 |Asikpak Lagoon,Cape Seppings,Kavrorak Lagoon,Pusaluk
Uvargina Lagoon,Seppings Lagoon
16 |Mys Emmatagen, Mys Enmytagyn, Uvargin 62 |Atosik Lagoon,Chariot,lkaknak Pond,Kisimilok Mountain,Kuropak
Creek,Mad Hill
17 |Enmaat'khyr, Kenmankautir, Mys Olennyy, Mys Yakan, 63 |Akoviknak Lagoon, Cape Thompson, Crowbill Point, Igilerak Hill,
Yakanvaam, Yakan Kemegrak Lagoon
18 |Mys Enmykay, Laguna Olennaya, Pil'khikay, Ren, Rovaam, 64 |Aiautak Lagoon, Ipiutak Lagoon, Kowtuk Point, Kukpuk River, Pingu Bluff,
Laguna Rypil'khin Point Hope, Sinigrok Point, Sinuk
19 [Laguna Kuepil'khin, Leningradskiy 65 |Buckland, Cape Dyer, Cape Lewis, Cape Lisburne
20 |Polyarnyy, Kuekvun', Notakatryn, Pil'gyn, Tynupytku 66 |Ayugatak Lagoon
21 |Laguna Kinmanyakicha, Laguna Pil'khikay, Amen, Pil'’khikay, |67 |Cape Sabine, Pitmegea River
Bukhta Severnaya, Val'korkey
22 |Ekiatan', Laguna Ekiatan, Kelyun'ya, Mys Shmidta, Rypkarpyy |68 |Agiak Lagoon, Punuk Lagoon
23 |[Emuem, Kemuem, Koyvel'khveyergin, Laguna Tengergin, 69 (Cape Beaufort, Omalik Lagoon
Tenkergin
24 |No place names 70 |Kuchaurak Creek, Kuchiak Creek
25 |Laguna Amguema, Ostrov Leny, Yulinu 71 |Kukpowruk River, Naokok, Naokok Pass, Sitkok Point
26 |Ekugvaam, Reka Ekugvam, Kepin, Pil'khin 72 |Epizetka River, Kokolik River, Point Lay, Siksrikpak Point
27 |Laguna Nut, Rigol' 73 |Akunik Pass, Tungaich Point, Tungak Creek
28 |Kamynga, Ostrov Kardkarpko, Kovlyuneskin, Mys Vankarem, (74 |Kasegaluk Lagoon, , Solivik Island, Utukok River
Vankarema, Laguna Vankarem
29 |Akanatkhyrgyn, Nutpel’'men, Mys Onman, Vel'may 75 |Akeonik, Icy Cape, Icy Cape Pass
30 |Laguna Kunergin, Nutepynmyn, Pyngopil'’khin, Laguna 76 |Akoliakatat Pass, Avak Inlet, Tunalik River
Pyngopil'khin
31 |Alyatki, Zaliv Tasytkhin, Kolyuchin Bay 77 [Mitliktavik, Nivat Point, Nokotlek Point, Ongorakvik River
32 |Mys Dzhenretlen, Eynenekvyk, Lit'khekay-Polar Station 78 |Kilmantavi, Kuk River, Point Collie, Sigeakruk Point,
33 |Neskan, Laguna Neskan, Mys Neskan 79 |Point Belcher, Wainwright, Wainwright Inlet
34 |Emelin, Ostrov Idlidlya, I, Memino, Tepken, 80 |Eluksingiak Point, Igklo River, Kugrua Bay
35 |Enurmino, Mys Keylu, Netakeniskhvin, Mys Neten, 81 |Peard Bay, Point Franklin, Seahorse Islands, Tachinisok Inlet
36 [Mys Chechan, Mys lkigur, Keniskhvik, Mys Serditse Kamen 82 (Skull Cliff
37 |Chegitun, Utkan, Mys Volnistyy 83 [Nulavik, Loran Radio Station
38 |Enmytagyn, Inchoun, Inchoun, Laguna Inchoun, Mitkulino, 84 |Walakpa River, Will Rogers and Wiley Post Memorial
Uellen, Mys Unikyn
39 |Cape Dezhnev, Mys Inchoun, Naukan, Mys Peek, Uelen, 85 |Barrow, Browerville, Elson Lagoon
Laguna Uelen, Mys Uelen
40 |Ah-Gude-Le-Rock, Dry Creek, Lopp Lagoon, Mint River 86 |Dease Inlet, Plover Islands, Sanigaruak Island
41 |lkpek, Ikpek Lagoon, Pinguk River, Yankee River 87 |lgalik Island, Kulgurak Island, Kurgorak Bay, Tangent Point
42 |Arctic Lagoon, Kugrupaga Inlet, Nuluk River 88 [Cape Simpson, Piasuk River, Sinclair River, Tulimanik Island
43 |Sarichef Island, Shishmaref Airport 89 |Ikpikpuk River, Point Poleakoon, Smith Bay
44 |Cape Lowenstern, Egg Island, Shishmaref, Shishmaref Inlet (90 |Drew Point, Kolovik, McLeod Point,
45 |No place names 91 |Lonely AFS Airport, Pitt Point, Pogik Bay, Smith River
46 |Cowpack Inlet, Cowpack River, Kalik River, Kividlo, Singeak, [92 |Cape Halkett, Esook Trading Post, Garry Creek

Singeakpuk River, White Fish Lake
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ID ([Geographic Place Names ID [Geographic Place Names
93 |Atigaru Point, Eskimo Islands, Harrison Bay, Kalikpik River, 114|Nunaluk Spit
Saktuina Point
94 |Fish Creek, Tingmeachsiovik River 115[Herschel Island
95 |Anachlik Island, Colville River, Colville River Delta 116|Ptarmagin Bay
96 |Kalubik Creek, Oliktok Point, Thetis Mound, 117|Roland & Phillips Bay, Kay Point
97 |Beechey Point, Bertoncini , Bodfish, Cottle and, Jones Islands, [118|Sabine Point
Milne Point, Simpson Lagoon
98 |Gwydyr Bay, Kuparuk River, Long Island 119|Shingle Point
99 |Duck Island, Foggy Island, Gull Island, Heald Point, Howe 120(Trent and Shoalwater Bays
Island, Niakuk Islands, Point Brower
100|Foggy Island Bay, Kadleroshilik River, Lion Point, Shaviovik 121|Shallow Bay, West Channel
River, Tigvariak Island
101(Bullen Point, Point Gordon, Reliance Point 120(Trent and Shoalwater Bays
102|Flaxman Island, Maguire Islands, North Star Island, Point 121|Shallow Bay, West Channel
Hopson, Point Sweeney, Point Thomson, Staines River
103(Brownlow Point, Canning River, Tamayariak River 122
104|Camden Bay, Collinson Point, Katakturuk River, Konganevik |123|Outer Shallow Bay, Olivier Islands
Point, Simpson Cove
105/Anderson Point, Carter Creek, ltkilyariak Creek, Kajutakrok 124/Middle Channel, Gary Island
Creek, Marsh Creek, Sadlerochit River
106(Arey Island, Arey Lagoon, Barter Island, Hulahula River, 125|Kendall Island
Okpilak River
107Bernard Harbor, Jago Lagoon, Kaktovik, Kaktovik Lagoon 126|North Point, Pullen Island
108|Griffin Point, Oruktalik Lagoon, Pokok Lagoon 127|Hendrickson Island, Kugmallit Bay
109|Angun Lagoon, Beaufort Lagoon, Nuvagapak Lagoon, 128|Tuktoyaktuk, Tuktoyaktuk Harbour
110|Aichilik River, Egaksrak Lagoon, Egaksrak River, Icy Reef, 129|Warren Point
Kongakut River, Siku Lagoon
101|Demarcation Bay, Demarcation Point, Gordon, Pingokraluk 130{Hutchison Bay
Lagoon
112|Clarence Lagoon, Backhouse River 131|McKinley Bay, Atkinson Point
113|Komakuk Beach, Fish Creek 132(Kidney Lake, Nuvorak Point
Key: ID = identification (number).
Source: USDOI, BOEM, Alaska OCS Region (2014).
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Table A.1-19. Grouped Land Segment ID, Geographic Names, Land
Segments ID’s which make up the Grouped Land Segment and

Vulnerability.

GIIBS Grouped Land Segment Name Land Segment ID’s Vunerable MAP
133 [Mys Blossom 1,12 July-November A-4c
134 |Bukhta Somnitel'naya 10, 11 July-November A-4c
135 |Kolyuchin Bay 30, 31, 33, 34 June-November A-4c
136 |Ostrov Idlidlya 33,34 July-November A-4c
137 |Mys Serditse Kamen 35, 36 July-November A-4c
138 |Chukotka Coast Haulout 35-39 July-November A-4c
139 |Bering Land Bridge National Preserve 41, 42, 45-50 January-December A-4c
140 |Noatak River 54-57 January-December A-4c
141 |Cape Krusenstern National Monument 57-59 January-December A-4a
142 |Wulik and Kivilina Rivers 60-61 January-December A-4a
143 |WAH Insect Relief 61-71 July - August A-4c
144 |Alaska Maritime National Wildlife Refuge 62, 63, 65 January-December A-4a
145 |Cape Lisburne 65, 66, 67 August-November A-4b
146 |Ledyard Brown Bears 65-70 June-October A-4b
147 |Point Lay Haulout 71-74 January-December A-4a
148 |Kasegaluk Brown Bears 73-77 June-October A-4b
149 |National Petroleum Reserve Alaska 76, 77, 80-83, 86-93 January-December A-4c
150 |Kasegaluk Lagoon Special Area (NPR-A) 76-77 January-December A-4c
151 |Kuk River 78-79 January-December A-4b
152 TCH Insect Relief/Calving 85-95 May - August A-4b
153 |Smith Bay Spotted Seal Haulout 88-89 May-October A-4b
154 |Teshekpuk Lake Special Area (NPR-A) 89-93 January-December A-4c
155 |Harrison Bay Spotted Seal Haulout 95, 96 June — September A-4b
156 |CAH Insect Relief/ Calving 96-103 July - August A-4b
157 [96-115 Summer 96-115 June- August A-4a
158 |Beaufort Muskox Habitat 97-98 November - May A-4b
159 |99-115 Fall 99-115 September-November | A-4b
160 |102-110 Winter 102-110 December-February A-4b
161 |Arctic National Wildlife Refuge 103-111 January-December A-4b
162 [PCH Insect Relief 103-111 July - August A-4b
163 |PCH Calving 106-109, 112-117 May-June A-4a
164 Yukon Musk Ox Wintering 111-115 November-April A-4a
165 |lvvavik National Park (Canada) 112-117 January-December A-4b
166 |112-119 Spring 112-119 March-May A-4b
167 |112-121 Winter 112-121 December-February A-4a
168 |Yukon Moose 116-118 January-December A-4b
169 |Tarium Nirutait Marine Protected Area 119,120,121,122,124,127|January-December A-4b
170 (122-132 Spring 122-132 March-May A-4a
171 |122-132 Winter 122-132 December-February A-4a
172 |Kendall Island Bird Sanctuary (Canada) 124-125 May-October A-4b
173 |Tuktoyaktuk/Cape Bathurst Caribou Ins. R [126-132 July - August A-4b
174 |Russia Chukchi Coast Marine Mammals 1-39 July-November A-4c
175 |Russia Chukchi Coast 1-39 January-December A-4c
176 |United States Chukchi Coast 40-84 January-December A-4c
177 |United States Beaufort Coast 85-111 January-December A-4a
178 |Canada Beaufort Coast 112-132 January-December A-4a

Source: USDOI, BOEM, Alaska OCS Region (2014).

Notes CAH- Central Arctic Herd; PCH-Porcupine Caribou Herd; TCH-Teshekpuk Caribou Herd; WAH-Western Arctic

Herd
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Table A.1-20. Chukchi Sale 193 Leased Area: Assumptions about How Launch Areas are Serviced by
Pipelines for the Oil-Spill-Trajectory.

Alternative | or IV Alternative Il
Launch Area Serviced by Pipelines Launch Area Serviced by Pipelines

LAO1 P02, P03, P04, P05, P06 LAO1 P02, P03, P04, P05, P06
LAO4 P02, PO3 LAO4 P02, PO3

LAO5 P05, P06 LAO5 P05, P06

LAO6 P08, P09 LAO6 P08, P09

LA10 P03 LA10a P03

LA11 P06 LA11a P06

Source: USDOI, BOEM, Alaska OCS Region (2014).

Table A.1-21. Leased Area: Estimated Mean Number of Large Platform, Pipeline and Total Spills for
Alternative 1, 2, 3, or 4.

Alt.No. Alternative Name Mean Number o_f Me_an Numbe:r of Mean_Number of
Platform/ Well Spills| Pipeline Spills Spills Total
1,3,0r4 Proposed Action and Alts 0.5 0.9 1.4
2 No Action 0 0 0

Source: USDOI, BOEM, Alaska OCS Region (2014).

Table A.1-22. Leased Area: Estimated Chance of One or More Large Platform, Pipeline and Total Spills
Occurring for Alternative 1, 2, 3, or 4.

Percent Chance of | Percent Chance of | Percent Chance of
Alt.No. Alternative Name One or More One or More One or More Spills
Platform/ Well Spills| Pipeline Spills Total
1,3,0r4 Proposed Action and Alts 39 59 75
2 No Action 0 0 0

Source: USDOI, BOEM, Alaska OCS Region (2014).

Table A.1-23. Small Refined and Crude and Condensate Oil Spills: Range Assumed Showing Total Over
the Life and Annual Number and Volume of Spills Over Exploration and Delineation and Development
and Production Activities.

Bii ?f AT Estimated Total Estimated Annual | Estimated Annual
- Estimated Total
Activity Phase Volume of Small Number of Small Volume of Small
Number of Small . . .
. Spills (bbls) Spills Spills (bbls)
Spills
Refined Oil Spills
Exploration G&G 0-15 0-<150r <27 0-3 0-<3or<13
Activities
Exploration &
Delineation Drilling 0-20 0-<145 0-2 0-<55
Activities
Development and 0-520 0-1,600 0-12 0-36
Production
Small Crude and Natural Gas Liquid Oil Spills
Development and 0- 222" 0- 2,000 0-5 0-700
Production
Note: 1: 2 spills are the median spill size of 700 bbl; 220 spills are median spill size of 3 bbl.

Source: USDOI, BOEM, Alaska OCS Region (2014)
Table A.1-24. Fate and Behavior of a Hypothetical 50-Barrel Diesel Fuel Qil Spill.

Scenario Element Summer Spill’

Time After Spill in Hours 1 6 12 24 48
Oil Remaining (%) 96 65 31 4 0
Oil Naturally Dispersed (%) 3 28 57 79 83
Oil Evaporated (%) 1 7 12 17 17

Notes:  Calculated with the SINTEF oil-weathering model Version 4.0 of Reed et al. (2005) and assuming diesel fuel no 2.
Summer (July through October), 8-knot wind speed, 2 degrees Celsius water temperature, 0.4-meter wave height.
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Table A.1-25. Fate and Behavior of a Hypothetical 1 or 13-Barrel Diesel Fuel Qil Spill.

Scenario Element |Summer Spill’ [Meltout Spill*

1 bbl

Time After Spill in Hours |6 12 24 48 24 72 144 240
Oil Remaining (%) 52 15 0 na 47 9 0 na
Oil Dispersed (%) 37 67 79 na 23 50 56 na
Oil Evaporated (%) 11 18 21 na 30 41 44 na
13 bbl

Time After Spill in Hours |6 12 24 48 24 72 144 240
Oil Remaining (%) 75 45 11 0 68 26 3 0
Oil Dispersed (%) 18 42 70 79 11 38 54 56
Oil Evaporated (%) 7 13 19 21 21 36 43 44

Notes:  Calculated with the SINTEF oil-weathering model Version 4.0 of Reed et al. (2005) and assuming diesel fuel no 2, na
means not applicable.
Summer (July through October), 8-knot wind speed, 2 degrees Celsius water temperature, 0.4-meter wave height.

Table A.1-26. Fate and Behavior of a Hypothetical 20,000-bbl Crude Oil Spill in the Chukchi Sea.

Summer Spill’ Meltout Spill*
Time After Spill (Days) 1 3 10 30 1 3 10 30
0il Remaining (%) 61 53 36 13 67 58 47 35
Oil Dispersed (%) 10 16 29 50 4 10 17 27
Oil Evaporated (%) 29 31 35 37 29 32 36 38
Table A.1-27. Fate and Behavior of a Hypothetical 60,000-bbl Crude Oil Spill in the Chukchi Sea.
Summer Spill’ Meltout Spill*
Time After Spill in Days 1 3 10 30 1 3 10 30
Oil Remaining (%) 68 62 51 30 71 65 58 48
Oil Dispersed (%) 5 8 16 33 2 5 9 15
Oil Evaporated (%) 27 30 33 37 27 30 33 37

Notes for Tables A.1-26 and A.1-27:
Calculated with the SINTEF oil-weathering model Version 3.0 of Reed et al. (2005) and a 35 API crude oil.
' Summer (Open Water), Spill is assumed to occur in open water, 8-knot wind speed, 2 degrees Celsius, 0.4-meter
wave height.
2 Meltout Spill (Oil melts out of sea ice). Spill is assumed to occur into first-year pack ice, freeze into ice and melt
out, pools 2-centimeter thick on ice surface for 2 days at -1 degrees Celsius prior to meltout into 50% ice cover, 10-
knot wind speed, and 0.1 meter wave heights.

Source: USDOI, BOEMRE, Alaska OCS Region (2011)

Table A.1-28. Alaska North Slope Facility and Pipeline Crude Qil Spills 1985-2013 (= 500 bbl).

Facilit Facilit e Sl D el
Spill Date y y Oil Type | Spill Location Spill Cause Quantity | Quantity
Type Operator
(bbl) (bbl)
. Milne Point Unit, -
28-Ju-89 [P0 iGonoco, nc.  |Crude Ol (Central Processing |- 2oty Tank Leak- 825 925
rocessing Facility overfill
. ARCO Alaska, . Kuparuk River Unit, Pipeline Leak—corrosion 2 2
25-Aug-89 |Pipeline Inc. Crude Oil Drill Site 2-U of block valve 340 603
10-Dec-90 Produc_:tlon ARCO Alaska, Crude Oil Lisburne Unit, Drill Site Facility Explosion 176" 600"
Well Site Inc. L-5
. Crude Oil/ . .
17-Aug-93 Eroductlpn ARCO Alaska, Produced Kuparuk River Unit Tank Leak— Corrosion 675
rocessing Inc. \Water CPF 1
. . . Facility Tank Leak—
26-Sep-93 Productlpn BP Exploration Crude Oil Prudhqe Bay Unit, overflow due to pump 650
Processing  |(Alaska) Gathering Center 2 failure
. . Crude Oil/ . Facility Tank Leak—
21-Aug-00 |Froduction - BP Exploration |5y, coq  |Prudhoe Bay Unit, - o q 0 e to control 700 715
Processing  |(Alaska) Gathering Center 2 ;
\Water system failure
. West Prudhoe Bay, . .
19-Feb 01 |Pipeline BP Exploration o 46 i/ |petween D-pad and |- Peline Leak —Line 2254 | 608.332
(Alaska) . Failure, Human Error
gathering center
. BP Exploration Prudhoe Bay Unit, GC-|,. .. . 3
02-Mar-06 |[Pipeline (Alaska) > 34" Oil Transit Line Pipeline Leak - Corrosion 5053.62

Source: 1 Hart Crowser (2000), 2 ADEC 3. Unified Command 4. BPXA 5. Robertson et al., 2013
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Table A.1-29. The Trans-Alaska Pipeline Crude Qil Spills 1977-2013 (2 500 bbl).
- . Low Spill . . Quantity
spill Date [[2°1Y SPUl —spiyy | ocation Spill Cause Quantity g‘j’ahnf;f":bbl) Used in
yp (bbl) y Analysis
Pump Pump TAPS PS 8 (TAPS MP - L 123 . 2 2 1,35 2
08-Jul-77 Station Station 8 [489.2) Facility Explosion Unspecified 5 300 4,762 “ 300 4,762
. Check  [TAPS MP 26 (Check |Pipeline Leak - equipment damage 12 1,800 ' 1,000 ** 1
19-Jul-77  [Pipeline \Valve 7 Valve 7) 123 Human Error% 1000 2620 1,800
. B f . 1
15-Feb-78 |Pipeline Steele TAPS MP 457 falpellne ngk -5|ntent|onal sabotage 11,905 1 31’?,000 11,905 16,0001
Creek Unspecified
o Atigun TAPS MP 166 (N. side |, . . 1235 2 7,143 41,500 ™° 2
10-Jun-79 [Pipeline Pass of Atigun Pass) Pipeline Leak - line break 1,500 5267 ° 7,143
15-Jun-79 [Pipeline #'ct)trzesina TAPS MP 734 Pipeline Leak - line break 2% 300 2 4000 2300 *°  |4,000"2
o Check  [TAPS MP 114.6 o . 2 1,500 "*4° 2
01-Jan-81 |Pipeline Valve 23 |(Check Valve 23) Pipeline Leak - leaking valve 1,000 2,000 ° 2,3812 2,381
- Check TAPS MP 539.7 . " 12 1 1
20-Apr-96 |Pipeline Valve 92 |(Check Valve 92) Pipeline Leak - loose fitting 800 811 811
4-0ct-01  |Pipeline TAPS MP 400 Pipeline Leak -intentional sabotage - ¢ 4y, 6,800 6,800
bullet hole
Pump N .
12-May-10 [Tank Station 9, Tank Leak - Circuit Failure Valve na 25802 25802
Tank 190 Control

Sources: Alyeska Pipeline Service Company, 2 Alaska Department of Environmental Conservation, 3 Unknown, * Bureau of Land
Management, ® Joint Pipeline Office, ¢ oil Spill Intelligence Report

Table A.1-30. Oil Spill Rates and Spill-Size Categories Used To Estimate Large Crude Oil Spills For the Cumulative

Analysis.
. . Trans-Alaska Pipeline System
_ Arctic Outer Continental Shelf Alaska North Slope 1985-2013 Pipeline 1977-2013
Location Spill rate Size category Spill rate Size category
Spill rate (spills/Bbbl)| Size category (bbl) (Spills/Bbbl) (bbl) Spills/Bbbl) (bbl)
0.58 Beaufort
Offshore 0.32 Chukchi 21,000 - - - -
Onshore - - 0.63 =500 0.54 =500
Source: USDOI, BOEM, Alaska OCS Region (2014)

Table A.1-31. Cumulative Large Oil-Spill-Occurrence Estimates Resulting from Past, Present and Future Oil Production.

Large Crude Oil Spills

Category Reserves and Spill Rate'. . Assumed Size (bbl) Pt ke
Resources (Bbbl) (spills/Bbbl) Size Category (bbl) | *p; 0 ine/Facility? La’%‘;;gg:z e

Sale 193
Alternative1, 3 or 4 | 4.3 | 0.32 | 2500 | 17005100 | 1-2
NPR-A (Future Production)
Alternative D | 0.76 | 0.63 | 2500 | 700/700 | 0-1
Colville Canning/State Beaufort Sea (Past, Present and Future)

| 3.15 | 0.63 | 2500 | 700/700 | 2
Beaufort and Chukchi OCS ® (Future)

| 3.1 | 0588032 | 21,000 | 170055100 | 0-1
TAPS Pipeline (Past, Present and Future)

| 11.21 | 0.54 | 2500 | 4,000/na | 2 on ANS*
Total'

| 11.21 | - | - | - | 58

!\lotes

Section 8.

2.

facility spill size is used for the assumed large spill size. For onshore North Slope the largest spill sizes are used.

3.
4

The values provided are the combined totals for the Beaufort and Chukchi OCS .
The estimated large TAPS pipeline spills include spills from the pipeline, pump stations, and associated tank farms and could

Large spill occurrence rates for Alaska North Slope, OCS and TAPS Pipeline are discussed in Appendix A. Section 4 and

The first number is the assumed pipeline size and the second number is the assumed facility size. The median OCS pipeline or

occur along the entire length of TAPS. Of those spills, 2 could occur on the Alaska North Slope (ANS) and 4 along the rest of
the pipeline length.
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Map A-5. Hypothetical Launch Areas and Pipelines Used in the Oil-Spill Trajectory Analysis.
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A.2. OSRA Conditional and Combined ProbabilityTables

Tables A.2-1 through A.2-72 represent conditional probabilities (expressed as percent chance) that a
large oil spill starting at a particular location (launch area (LA) or pipeline (PL) will contact a certain
location (environmental resource area, land segment, boundary segment, or grouped land segment).
The tables are further organized as annual or seasonal (winter, summer). Tables A.2-1 through A.2-24
represent annual conditional probabilities while Table’s A.2-25 through A.2-72 represent seasonal
conditional probabilities. Tables A.2-73 through A.2-75 represent combined probabilities (expressed
as percent chance) of one or more large spills, and the estimated number of spills (mean), occurring
and contacting a resource over the assumed life of the leased area, Alternatives 1, 3, or 4.

If the probability of contacting a given resource area is >99.5%, it is shown with a double asterisk
(**). If the probability of oil contacting a resource area is <0.5%, it is shown with a dash (-).
Resource areas with a <0.5% chance of contact from all LAs and PLs are not shown.

Tables A.2-1 through A.2-6 represent annual conditional probabilities (expressed as percent chance) that

a large oil spill starting at a particular location will contact a certain environmental resource area (ERA)
within:

Table A.2-1. 3 Days-(Annual-ERA).

ID [Environmental Resource Area Name e el el Ll s eIl Il
1 4 5 6 |10 | 11 2 3 5 6 8 9
0 [Land - - - - - 1 - 2 - 7 R 7
1 |Kasegaluk Lagoon Area - - - - - - - - - 5 - -
6 |Hanna Shoal - - - 10 - 2 - - - - 20 -
7_[Krill Trap - - - - - - - - - - - 1
10 |Ledyard Bay SPEI Critical Habitat Area - - - - 8 4 - 9 - 27 - -
15 [Cape Lisburne Seabird Colony Area - - - - 2 - - 8 - 1 - -
16 [Barrow Canyon - - - - - 1 - - - - 1 6
18 |Murre Rearing and Molting Area - - - - - - - 1 - - - R
19 |Chukchi Spring Lead System - - - - 4 - 3 - 14 - 10
23 [Polar Bear Offshore - 1 - - 39 | 16 - 38 1 43 - 3
38 |SUA: Pt. Hope - Cape Lisburne - - - - - - - 3 - - - -
39 |SUA: Pt. Lay - Kasegaluk - - - - 1 1 - - - 23 R R
40 |SUA: Icy Cape - Wainwright - - - - 1 10 - - 1 12 1 57
41 |SUA: Barrow - Chukchi - - - - - - - - - R R 1
42 [SUA: Barrow - East Arch - - - - - - - - - - - 1
47 [Hanna Shoal Walrus Use Area - - 2 31 - 13 - - 2 - 51 19
48 [Chukchi Lead System 4 - - - - 6 9 - 7 - 29 - 22
49 |Chukchi Spring Lead 1 - - - - 1 - - 3 - - - R
50 |Pt Lay Walrus Offshore - - - - 12 5 - 11 - 24 - 2
51 |Pt Lay Walrus Nearshore - - - - 1 1 - 1 - 17 - -
53 |Chukchi Spring Lead 2 - - - - 10 6 - 11 - 19 - 1
54 [Chukchi Spring Lead 3 - - - - - 4 - - - 2 - 17
56 [Hanna Shoal Area - - - 9 - 3 - - - - 19 [ 5
57 [Skull Cliffs - - - - - 1 - - - - - 7
61 [Pt Lay-Barrow BH GW SSF - - 1 2 2 13 - - 3 15 7 34
62 [Herald Shoal Polynya 2 - 3 - - - - 2 - - - N
64 |Peard Bay Area - - - - - 1 - - - - 1 8
70 [North Central Chukchi 2 - - - - - - - - - R
102 |Opilio Crab EFH - - - - 1 - - 2 - - - -
103 [Saffron Cod EFH - - - - 4 8 - 13 1 29 2 44
108 |Barrow Feeding Aggregation - - - - - - - - - R R 1
119 |AK BFT Outer Shelf&Slope 10 - - - - - - - - R R R 1
121 |C Lisburne - Pt Hope Of- - - - 1 - - 4 - - - _
123 |AK Chukchi Offshore 3 4 5 2 - - 1 - 3 - 1 -
124 |Central Chukchi Offshore - 2 - - - - 2 - - - - -
Table A.2-2. 10 Days-(Annual ERA).
ID [Environmental Resource Area Name R e e A I o I ) el R e
1 4 5 6 10 11 2 | 3 5,6 |8 9
0 |Land 2 4 3 1 9 10 3 |11 4 22| 3 |18
1 |Kasegaluk Lagoon Area - 1 - - 2 1 2 - 7 - -
6 |Hanna Shoal 1 - 3 16 1 5 - - 3 1 26 | 4
7 _|Krill Trap - - - 1 - 1 - - 1 1 1 3
10 |Ledyard Bay SPEI Critical Habitat Area - 1 1 - 11 5 1 13 1 1 29 - 2

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.

A-72 A.2. OSRA Conditional and Combined ProbabilityTables



Appendix A

Lease Sale 193 Draft Second SEIS

ID

Environmental Resource Area Name

LA

LA | LA |[PL | PL | PL |PL | PL|PL
10 | 11 3|5 8 | 9

1

Wrangel Island 12 nm & Offshore

15

Cape Lisburne Seabird Colony Area

10

16

Barrow Canyon

16

18

Murre Rearing and Molting Area

ENINIE

=l =N

19

Chukchi Spring Lead System

LI ENENERT- )

20

East Chukchi Offshore

23

Polar Bear Offshore

30

Beaufort Spring Lead 1

N ISER IR ENER BN

BN = EN R
Vo=l (o]
N
w

31

Beaufort Spring Lead 2

38

SUA: Pt. Hope - Cape Lisburne

39

SUA: Pt. Lay - Kasegaluk

40

SUA: Icy Cape - Wainwright

41

SUA: Barrow - Chukchi

el

42

SUA: Barrow - East Arch

BN N

BN YN
N
[e)]

43

SUA: Nuigsut - Cross Island

46

Wrangel Island 12 nmi Buffer 2

N
RESINIER IR
=|W[N

47

Hanna Shoal Walrus Use Area

-
-
o
N
(6]
=
N
[6)]

48

Chukchi Lead System 4

49

Chukchi Spring Lead 1

50

Pt Lay Walrus Offshore

51

Pt Lay Walrus Nearshore

52

Russian Coast Walrus Offshore

N IES IR EN N

o|s|J|w 2w
N N [l
-
»

53

Chukchi Spring Lead 2

=N
N

54

Chukchi Spring Lead 3

56

Hanna Shoal Area

57

Skull Cliffs

IR\ N Y

ol =] [N [ Nfo]

N
w
N|IWIN|==] [N [

EEN Y Y

58

Russian Coast Walrus Nearshore

61

Pt Lay-Barrow BH GW SSF

62

Herald Shoal Polynya 2

63

North Chukchi

64

Peard Bay Area

[N N N

NINIERENEIE

RE=1 RN A R EN S IENIENI BN B [e B P P

I N =Y N NN
N ENEREIENE
W [ O]
|J>._xg_;.[;_\oj

N

-

w

(3]

66

Herald Island

70

North Central Chukchi

74

Offshore Herald Island

N[ =] 1 [ = [N[N]

N

T N N P PO I N T Y

[
N
[

82

N Chukotka Nrshr 2

83

N Chukotka Nrshr 3

91

Hope Sea Valley

102

Opilio Crab EFH

103

Saffron Cod EFH

107

Pt Hope Offshore

==Y

P ST N N N

1
P TS I N N I PN

108

Barrow Feeding Aggregation

BN IN[S 1 BN N
N
()]
||\)§\1_\_x|
-
o
N
J
N
o
[¢)]
()]

116

AK BFT Outer Shelf&Slope 7

1=l ool [

NN

117

AK BFT Outer Shelf&Slope 8

118

AK BFT Outer Shelf&Slope 9

119

AK BFT Outer Shelf&Slope 10

NI

'
V|l |
'
1
'

120

Russia CH GW Fall 1&2

121

C Lisburne - Pt Hope

123

AK Chukchi Offshore

124

Central Chukchi Offshore

oo (=]

=0

N N Y SN
'
alalo|N]
'
N I I NCY N N
'
'

Table A.2-3.

30 Days-(Annual ERA).
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Environmental Resource Area Name
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For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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Table A.2-4. 60 Days-(Annual ERA).
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Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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1
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N
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Krill Trap
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Ledyard Bay SPEI Critical Habitat Area

1

Wrangel Island 12 nm & Offshore
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1
1
32
3
1
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14

Cape Thompson Seabird Colony Area
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Note:

For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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>
v
-
v
-

PL | PL

ID [Environmental Resource Area Name 8 9

-
o
-
N
w

N

15 |Cape Lisburne Seabird Colony Area 1

-
o

16 |Barrow Canyon 22

-
w
~
-
[«

18 |Murre Rearing and Molting Area 4

19 |Chukchi Spring Lead System

-
o
-
o
-
[«2)

\,
ENENTOY YN

20 |East Chukchi Offshore

23 |Polar Bear Offshore

N
~
=N
N

29 |AK BFT Bowhead FM 8
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~
N
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30 [Beaufort Spring Lead 1
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31 |Beaufort Spring Lead 2
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32 |Beaufort Spring Lead 3

38 |SUA: Pt. Hope - Cape Lisburne

N
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~N =]
-

39 [SUA: Pt. Lay - Kasegaluk

40 |SUA: Icy Cape - Wainwright

-
o
-
o
-
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-
;]

41 |SUA: Barrow - Chukchi

42 |SUA: Barrow - East Arch

43 |SUA: Nuigsut - Cross Island

44 |SUA: Kaktovik

o |=|w]|:
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46 |Wrangel Island 12 nmi Buffer 2

47 |Hanna Shoal Walrus Use Area

N
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-
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48 |Chukchi Lead System 4
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49 |Chukchi Spring Lead 1

50 |Pt Lay Walrus Offshore
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51 |Pt Lay Walrus Nearshore

-
o

52 |Russian Coast Walrus Offshore

53 |Chukchi Spring Lead 2

54 |Chukchi Spring Lead 3
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55 |Point Barrow, Plover Islands

56 [Hanna Shoal Area
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57 |Skull Cliffs
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58 |Russian Coast Walrus Nearshore
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59 |Ostrov Kolyuchin
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61 |Pt Lay-Barrow BH GW SSF
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62 |Herald Shoal Polynya 2
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63 |North Chukchi

-
o

64 |Peard Bay Area

66 |Herald Island

70 |North Central Chukchi

74 |Offshore Herald Island

80 |Beaufort Outer Shelf 1

82 [N Chukotka Nrshr 2

83 |N Chukotka Nrshr 3

91 |Hope Sea Valley
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102 |Opilio Crab EFH
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103 |Saffron Cod EFH

N
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N
IN
N
i

107 |Pt Hope Offshore

w

N

108 |Barrow Feeding Aggregation

110 |/AK BFT Outer Shelf&Slope 1

111 |AK BFT Outer Shelf&Slope 2

112 |AK BFT Outer Shelf&Slope 3

113 |AK BFT Outer Shelf&Slope 4

114 |AK BFT Outer Shelf&Slope 5

115 |AK BFT Outer Shelf&Slope 6

116 |/AK BFT Outer Shelf&Slope 7

117 |AK BFT Outer Shelf&Slope 8

118 |AK BFT Outer Shelf&Slope 9

119 |AK BFT Outer Shelf&Slope 10

120 |Russia CH GW Fall 1&2

121 |C Lisburne - Pt Hope

122 |North Chukotka Offshore

123 |AK Chukchi Offshore
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124 |Central Chukchi Offshore
Table A.2-6. 360 Days-(Annual ERA).

LA|LA|LA|LA| LA | LA PL|PL PL | PL PL|PL

ID |[Environmental Resource Area Name 1 4 5 6 10 1 2 | 3 5 6| 8 9

0 |Land 35 | 52 | 46 | 37 | 58 52 | 51 160 | 49 | 64 | 40 | 54

1 |Kasegaluk Lagoon Area - 1 1 - 4 2 1 4 1 9 - 1

2 |Point Barrow, Plover Islands - - 1 1 - 1 - - - - 1 1

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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Environmental Resource Area Name
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AK BFT Outer Shelf&Slope 1
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112

AK BFT Outer Shelf&Slope 3

113

AK BFT Outer Shelf&Slope 4

114

AK BFT Outer Shelf&Slope 5

115

AK BFT Quter Shelf&Slope 6
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119

AK BFT Outer Shelf&Slope 10
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Note:

For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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Tables A.2-7 through A.2-12 represent annual conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain land segment:

Table A.2-7. 3 Days-(Annual LS).

LA|LA|LA LA | LA LA|PL PL | PL
1 4 |5 6 10 1|2 3 |5

ID |Land Segment Name AP

65 |Buckland, Cape Lisburne - - - - - - - 1 -

72 |Point Lay, Siksrikpak Point - - - - - - - - B

73 |Tungaich Point, Tungak Creek - - - - - - - - R

74 |Kasegaluk Lagoon, Solivik Isl. - - - - - - - - -

75 |Akeonik, Icy Cape - - - - - - - - R

79 |Point Belcher, Wainwright - - - - - - - - R

80 |Eluksingiak Point, Kugrua Bay - - - - - - - - -

84 |Will Rogers & Wiley Post Mem. - - - - - - - - -

BN ._\_xmmnm;
©o
©

1
ENENTIINY

85 |Barrow, Browerville, Elson Lag. - - - - - - - - -

Table A.2-8. 10 Days-(Annual LS).

ID Land Segment Name B

64 |Kukpuk River, Point Hope - - - - - -

65 |Buckland, Cape Lisburne - - - - 1 R R

66 |Ayugatak Lagoon - - - - - - B

72 |Point Lay, Siksrikpak Point - - - - - _ _

73 |Tungaich Point, Tungak Creek - - - -

74 |Kasegaluk Lagoon, Solivik Isl. - - - -

75 |Akeonik, Icy Cape - - - -

76 |Avak Inlet, Tunalik River - - - B

77 |Nivat Point, Nokotlek Point - - - - -

78 |Point Collie, Sigeakruk Point - - - - -

79 |Point Belcher, Wainwright - - - - 1

80 |Eluksingiak Point, Kugrua Bay - - - - _

R ENINIEN N
1
1
-

81 |Peard Bay, Point Franklin - - - - -

82 |Skull Cliff - - - - R

83 |Nulavik, Loran Radio Station - - - - - - - - -

84 |Will Rogers & Wiley Post Mem. - - - - - 1 - - -

'
'
'
'

alalc | [aNalalalNNd N w] =] m;
'
'

'
Alw|ala|lalwlw|=alr =]

85 |Barrow, Browerville, Elson Lag. - - 1 1 1 2 - - 1

Table A.2-9. 30 Days-(Annual LS).

LA

—
>

ID |[Land Segment Name

5 |Mys Evans

6 |Ostrov Mushtakova

7 |Kosa Bruch

8 |E. Wrangel Island, Skeletov

Valalalala
Vialala] s (o

20 |Polyarnyy, Pil'gyn

21 |Laguna Pil'khikay, Pil'khikay

22 |Rypkarpyy, Mys Shmidta

23 |Emuem, Tenkergin

24 LS24

25 |Laguna Amguema, Yulinu

26 |Ekugvaam, Kepin, Pil'khin

27 |Laguna Nut, Rigol'

28 |Vankarem,Vankarem Laguna

29 |Mys Onman, Vel'may

30 |Nutepynmin, Pyngopil'gyn

=] [alalalafa]r [

31 |Alyatki, Zaliv Tasytkhin

32 |Mys Dzhenretlen, Eynenekvyk

33 |Neskan, Laguna Neskan -

34 |Tepken, Memino -

1 a]alalalalalalalalalalaa]

35 |Enurmino, Mys Neten -

= alalalalalalalalalalalalalalr [l

36 |Mys Serdtse-Kamen -

37 |Chegitun, Utkan -

38 |Enmytagyn, Inchoun, Mitkulen -

39 |Cape Dezhnev, Naukan, Uelen -

64 |[Kukpuk River, Point Hope -

65 |Buckland, Cape Lisburne -

66 |Ayugatak Lagoon -

L alalalalalalalNalalNN N =l ala]l =)

67 |Cape Sabine, Pitmegea River -

71 |Kukpowruk River, Sitkok Point -

72 |Point Lay, Siksrikpak Point - 1 -

NN R RN N N R O N PN N N BN CY 1 O N O PR () BN I NG B IR I RN I Y Y -h;
S N P P R U PR P AN BN N P o
'
'

.
R R I O N N RO G N AN B AN AN IR IR AN IR IR N IR IR R P -
S I R R I R N N S S I P I R P, -

alalalalalwlalalalalNNdIiNNd N Wil alalalaa) s

wlw|alalalnalalalalalalalalalNalalalala]
'

73 |Tungaich Point, Tungak Creek - 1 -

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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ID |[Land Segment Name

LA|LA|PL |PL|PL|PL | PL|PL
10 2 13 |5 9

(=2}
o

74 |Kasegaluk Lagoon, Solivik Isl.

75 |Akeonik, Icy Cape

'
'R =N =N
'

76 |Avak Inlet, Tunalik River

77 |Nivat Point, Nokotlek Point

78 |Point Collie, Sigeakruk Point

79 |Point Belcher, Wainwright

80 |Eluksingiak Point, Kugrua Bay

81 |Peard Bay, Point Franklin

.
VNNl =l _\_\_\:
.
HIN[W[IN == [N w
.

TR P SN N

82 |Skull Cliff

83 |Nulavik, Loran Radio Station

84 |Will Rogers & Wiley Post Mem.

85 |Barrow, Browerville, Elson Lag.
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-
BIN|=
ala
ala
N =
NN
w|=

Table A.2-10. 60 Days-(Annual LS).

ID [Land Segment Name

,_
>

-
)
-

Mys Evans

Ostrov Mushtakova

Kosa Bruch

(N,

E. Wrangel Island, Skeletov

©

Mys Proletarskiy

w
SN P
(2]

I N i

19 |Laguna Kuepil'khin, Leningradskiy

20 |Polyarnyy, Pil'lgyn

21 |Laguna Pil'khikay, Pil'khikay

22 |Rypkarpyy, Mys Shmidta

23 |Emuem, Tenkergin

24 LS 24

25 |Laguna Amguema, Yulinu

26 |Ekugvaam, Kepin, Pil'khin

27 |Laguna Nut, Rigol'

28 |Vankarem,Vankarem Laguna

29 |Mys Onman, Vel'may

30 |Nutepynmin, Pyngopil'gyn

31 |Alyatki, Zaliv Tasytkhin

32 |Mys Dzhenretlen, Eynenekvyk

33 |Neskan, Laguna Neskan

L alalalalalalalalalalalalalalalalniNiN] o -

34 |Tepken, Memino

35 |[Enurmino, Mys Neten

36 |Mys Serdtse-Kamen

ValalalalalniNNd NNl e lalal e

37 |Chegitun, Utkan

SN ENENTSIESTESI P NI ICIICTTCITCTTY PN PN N N P R S (R JEY Y -h;

38 |[Enmytagyn, Inchoun, Mitkulen

39 |Cape Dezhnev, Naukan, Uelen

64 |Kukpuk River, Point Hope

65 |Buckland, Cape Lisburne

66 |Ayugatak Lagoon

T PN Y N N N T Y TN DT DS DS DS ER I RN DS 1O PN PN ) N NG N N
V] |alalalalalalalnNiNalalalalalalala]

67 |Cape Sabine, Pitmegea River

71 |Kukpowruk River, Sitkok Point

72 |Point Lay, Siksrikpak Point

73 [Tungaich Point, Tungak Creek

74 |Kasegaluk Lagoon, Solivik Isl.

75 |Akeonik, Icy Cape

76 |Avak Inlet, Tunalik River

alalalalalalalw]lalalalNwindNvINNd ol el sl sl

I SR IR JIRN Y B

77 |Nivat Point, Nokotlek Point

78 |Point Collie, Sigeakruk Point

79 |Point Belcher, Wainwright

80 |Eluksingiak Point, Kugrua Bay

[ JSEN PN U P PO N T AR AT AR AR AT AT R AT |_\4_\_\_\[\)[\)_\[\)[\)_\_\_\4_\_\_\_\4_\_;_\_;(";
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81 |Peard Bay, Point Franklin

82 [Skull Cliff

83 |Nulavik, Loran Radio Station

84 |Will Rogers & Wiley Post Mem.

-

85 |Barrow, Browerville, Elson Lag.

N |—

fo>) IF N Y [N NG I N N NG P I NG P O R AP I TR A AP T AR I RN (NG G PN (NG QY PR (N NG PG N NG P R PR PR B O |_\_x||(°:

N
BIN|=|
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-
N
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Table A.2-11. 180 Days-(Annual LS).

ID Land Segment Name

LA

3 |Mys Florens, Gusinaya

4 |Mys Ushakova, Laguna Drem-Khed

5 |Mys Evans

alalal-a

6 |Ostrov Mushtakova

2

Note:

For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;

- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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-

ID Land Segment Name

7 |Kosa Bruch

LA | LA PL

9

1

8 |E. Wrangel Island, Skeletov 1

NN

9 |Mys Proletarskiy

[ =N =N =N
T PN PN RN

10 |Bukhta Davidova

19 |Laguna Kuepil'khin, Leningradskiy

20 |Polyarnyy, Pil'gyn

21 |Laguna Pil'khikay, Pil'khikay

22 Rypkarpyy, Mys Shmidta

23 [Emuem, Tenkergin

24 LS24

25 |Laguna Amguema, Yulinu

26 |Ekugvaam, Kepin, Pil'’khin

27 |Laguna Nut, Rigol'

28 Vankarem,Vankarem Laguna

29 |Mys Onman, Vel'may

30 |Nutepynmin, Pyngopil'gyn

31 |Alyatki, Zaliv Tasytkhin

32 |Mys Dzhenretlen, Eynenekvyk

33 |Neskan, Laguna Neskan

34 [Tepken, Memino

35 |Enurmino, Mys Neten

36 |Mys Serdtse-Kamen

37 |Chegitun, Utkan

38 |[Enmytagyn, Inchoun, Mitkulen

ValalalalalalNNalalalalalalals [

39 |Cape Dezhnev, Naukan, Uelen

64 |Kukpuk River, Point Hope

65 |Buckland, Cape Lisburne

V=l [alalalalalalanNN NN el alala]ad

66 |Ayugatak Lagoon

[ N T CY N N N TR T Y T T T TR FRT RSV CTTCY [ ) PN PN N N R G

67 |Cape Sabine, Pitmegea River

71 |[Kukpowruk River, Sitkok Point

72 |Point Lay, Siksrikpak Point

73 |Tungaich Point, Tungak Creek

74 |Kasegaluk Lagoon, Solivik Isl.

L lalalalalalalw|alalalnd|wlwlwiNdw S o= alalalaa)

P R SR\ JEEN U Y

75 |Akeonik, Icy Cape

76 |Avak Inlet, Tunalik River

77 |Nivat Point, Nokotlek Point

78 |Point Collie, Sigeakruk Point

79 |Point Belcher, Wainwright

80 |Eluksingiak Point, Kugrua Bay

NN alNdwlwlw ol lalalniNdNIN NI N = el alalala] o]

[ N Y N
[ PN R N o

81 |Peard Bay, Point Franklin

82 |Skull Cliff

83 |Nulavik, Loran Radio Station

84 |Will Rogers & Wiley Post Mem.

85 |Barrow, Browerville, Elson Lag.
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86 |Dease Inlet, Plover Islands

Table A.2-12. 360 Days-(Annual LS).

l_
>
=
>
=
>
=
>

LA
10

o
-
o
-
)
-
o
-
o
-

ID Land Segment Name

H
N
w
(<}]

Mys Florens, Gusinaya

Mys Ushakova, Laguna Drem-Khed

Mys Evans

Kosa Bruch

E. Wrangel Island, Skeletov

3
4
5
6 |Ostrov Mushtakova
7
8
9

=]

Mys Proletarskiy

[ [Ny PN N I
[ PN ] O] SN Ny iy

10 |Bukhta Davidova

19 |Laguna Kuepil'khin, Leningradskiy

20 |Polyarnyy, Pil'gyn

21 |Laguna Pil'’khikay, Pil'khikay

22 Rypkarpyy, Mys Shmidta

23 |[Emuem, Tenkergin

24 LS24

25 |Laguna Amguema, Yulinu

26 |Ekugvaam, Kepin, Pil'’khin

27 |Laguna Nut, Rigol'

28 |Vankarem,Vankarem Laguna

Alalalalalalalalalal

29 |Mys Onman, Vel'may

alalalalalalalalalalalalalalnNN —lala]l-
NN aalalalalalalr | | [a]a]alafr | |:;
_\_\4_\_‘_\_‘._\...._\_‘_\_‘...@2

WINININNINN[(=a| (a2 (==
NININNINN NN ==
alalalalalalalalalalalalr [alN] ===
NIN[N[NININN =N == =N N ==
NIN[N[N ] alalalalalala]r [alN[a]a]=a)
NNl alala]

WINN[N ==
wNIN N aalalalal=]

30 |Nutepynmin, Pyngopil'gyn 2

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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ID |Land Segment Name

|—
>

LA | LA

31 |Alyatki, Zaliv Tasytkhin

32 |Mys Dzhenretlen, Eynenekvyk

33 |Neskan, Laguna Neskan

34 |Tepken, Memino

35 |[Enurmino, Mys Neten

36 |Mys Serdtse-Kamen

37 |Chegitun, Utkan

= alalalalal=

38 |[Enmytagyn, Inchoun, Mitkulen

|_x_\_;_\|\;|\)|\3°~|;

39 |Cape Dezhnev, Naukan, Uelen

64 |Kukpuk River, Point Hope

65 |Buckland, Cape Lisburne

= _\_\_\_\_\_\_\N[\):

66 |Ayugatak Lagoon

67 |Cape Sabine, Pitmegea River

71 |Kukpowruk River, Sitkok Point

72 |Point Lay, Siksrikpak Point

73 [Tungaich Point, Tungak Creek

74 |Kasegaluk Lagoon, Solivik Isl.

75 |Akeonik, Icy Cape

T BN BN N S T N BN TR N N BN S N NI TN TN TN P P

76 |Avak Inlet, Tunalik River

77 |Nivat Point, Nokotlek Point

78 |Point Collie, Sigeakruk Point

79 |Point Belcher, Wainwright

80 |[Eluksingiak Point, Kugrua Bay

81 |Peard Bay, Point Franklin

[ PN i RN

' NI =N

82 |Skull Cliff

83 |Nulavik, Loran Radio Station

84 |Will Rogers & Wiley Post Mem.

85 |Barrow, Browerville, Elson Lag.

' =N i ]
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86 |Dease Inlet, Plover Islands

_x.hl\)—\n|—\—\|||||||||||||||_\_\_\_x_x|\)m:

Tables A.2-13 through A.2-18 represent annual conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain group of land segments within:

Table A.2-13. 3 Days-(Annual GLS).

ID |Grouped Land Segments Name

LA

LA
5

LA
6

LA LA | PL
10 11| 2

PL | PL | PL | PL
6 | 8 9

144 |Alaska Maritime Wildlife Refuge

145 |Cape Lisburne

146 |Ledyard Bay

147 |Point Lay Haulout

148 |[Kasegaluk Brown Bears

149 |National Petroleum Reserve Alaska

151 |Kuk River

152 |TCH Insect Relief/Calving

176 |United States Chukchi Coast

|I\J|||||_\_x_\w:
(3]

'
NI R EN RN
'

177 |United States Beaufort Coast

Table A.2-14. 10 Days-(Annual GLS).

ID |Grouped Land Segments Name

LA
10 11| 2

v
-
v
-
v
-
v
-

133 Mys Blossom

143 \WAH Insect Relief

144 Alaska Maritime Wildlife Refuge

145 |Cape Lisburne

146 |Ledyard Bay

147 |Point Lay Haulout

148 |Kasegaluk Brown Bears

149 |National Petroleum Reserve Alaska

150 |Kasegaluk Lagoon Special Use Area

151 |[Kuk River

152 |TCH Insect Relief/Calving

= =)

'R PN O] N O] N e

174 |Russia Chukchi Coast Marine Mammals

175 |Russia Chukchi Coast

Al [alw|alwlo|~Nl=]=]af
'

176 |\United States Chukchi Coast

VinoNol=] o [

~

'
ool N [ [N NN w:
'

N

o

-

-

w

l
P N Y PN I N

177 \United States Beaufort Coast

afno|=]

N PUY 1) SN IV (N IR N O 1 NCY) RN R R

alw|=alr |l [

N
-
-
N

Table A.2-15. 30 Days-(Annual GLS).

ID |Grouped Land Segments Name

1

LA

4

LA

5

LA

LA
6

LA|LA|PL |PL PL|PL PL| PL
10 /11, 2 | 3 | 5|6 |89

Note:

For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;

- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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LA LA LA LA|LA|LA|PL | PL|PL PL|PL|PL
ID |Grouped Land Segments Name 11 4/5/6 10 11 2 3/5 6.8 9
133 Mys Blossom 312 2 1 1 1 2 1 1 - 1 -
135 Kolyuchin Bay 1 2 1 - 2 1 2 3 1 1 1 1
136 |Ostrov Idlidlya - 1 - - 1 - 1 1 1 1 - -
137 |Mys Serditse Kamen - - - - 1 - - 1 - 1 - -
138 |Chukota Coast Haulout - 1 1 - 2 1 1 3 1 2 1 1
143 WAH Insect Relief - - - - 1 - - 2 - 1 - -
144 Alaska Maritime Wildlife Refuge - - - - 1 1 - 3 - 2 - -
145 |Cape Lisburne - - - - 1 - - 2 - 1 - -
146 |Ledyard Bay - - - 2 1 - 3 - 2 -
147 |Point Lay Haulout - 1 1 - 3 1 1 3 1 9 - 1
148 |Kasegaluk Brown Bears - 1 1 - 3 2 1 2 1 6 - 1
149 |National Petroleum Reserve Alaska 1 1 2 2 3 5 1 2 3 5 3 9
150 |Kasegaluk Lagoon Special Use Area - - - - 1 1 - 1 - 2 - 1
151 Kuk River 1 1 1 1 3 3 1 2 |2 5 1 4
152 TCH Insect Relief/Calving - 1 1 1 1 2 1 1 1 2 1 3
174 |Russia Chukchi Coast Marine Mammals 8 1121 9 6 |10 7 [ 1112 8 7 6 5
175 Russia Chukchi Coast 15124 |17 |11 |22 |14 |22 |25 |16 |16 | 11 | 10
176 |United States Chukchi Coast 2 5 5|13 [14/14 /5 15| 8 |28 5 |19
177 |United States Beaufort Coast 1 1 2 2 2 4 1 1 3 3 4 7
Table A.2-16. 60 Days-(Annual GLS).
LA/ LA/LA/LA/LA/LA|PL|PL|PL|PL|PL|PL
ID |Grouped Land Segments Name 1 45 6 10 .11 2 3.5/ 6!/8 9
133 Mys Blossom 312 2 2 1 1 3 1 2 1 2 1
135 |Kolyuchin Bay 1 2 1 1 2 1 2 3 1 1 1 1
136 |Ostrov Idlidlya - 1 1 - 1 - 1 1 1 1 - -
137 |Mys Serditse Kamen - - - 1 - - 1 - 1 -
138 |Chukota Coast Haulout 1 1 1 1 3 2 1 3 1 2 1 1
143 \WAH Insect Relief - - - - 1 - - 2 - 1 - -
144 Alaska Maritime Wildlife Refuge - - - 1 1 - 3 - 2 - -
145 |Cape Lisburne - - - - 1 - - 2 - 1 - -
146 |Ledyard Bay - 1 - - 2 1 - 3 - 2 - -
147 |Point Lay Haulout - 1 1 - 3 1 1 3 1 9 1 1
148 |Kasegaluk Brown Bears - 1 1 1 3 2 1 2 1 6 - 1
149 |National Petroleum Reserve Alaska 1 2 2 2 3 5 2 2 3 5 3 110
150 Kasegaluk Lagoon Special Use Area - 1 - - 1 1 - 1 1 2 - 1
151 Kuk River 1 2 2 1 3 3 1 2 |2 5 1 4
152 TCH Insect Relief/Calving - 1 1 1 1 2 1 1 1 2 1 3
174 |Russia Chukchi Coast Marine Mammals 12 |16 |13 |10 |14 |10 |15 [ 15 [ 12 |10 | 9 7
175 Russia Chukchi Coast 25 38 |30 |23 |34 |26 |36 |37 30|26 |22]20
176 |United States Chukchi Coast 3| 6 6 | 4 |[15|/15 /6 |16 | 9 |29 | 6 | 20
177 |United States Beaufort Coast 1 2 2 3 3 5 1 2 3 3 5 7
Table A.2-17. 180 Days-(Annual GLS).
LA/LA/LA/LA|/LA/LA|PL|PL|PL|PL|PL|PL
ID |Grouped Land Segments Name 1 4/5 6 10 11 2 3.5/ 6!8 9
133 |Mys Blossom 4 141413 3 3 5 3 1 4 2 3 2
135 |Kolyuchin Bay 1 2 1 1 2 1 2 3 1 1 1 1
136 |Ostrov Idlidlya - 1 1 - 1 1 1 1 1 1 - -
137 Mys Serditse Kamen - - - 1 - - 1 - 1 - -
138 |Chukota Coast Haulout 1 2 1 3122 312 3 1 2
143 WAH Insect Relief - - - - 1 - - 2 - 1 - -
144 Alaska Maritime Wildlife Refuge - - - - 1 1 - 3 - 2 - -
145 |Cape Lisburne - - - - 1 - - 2 - 1 - -
146 |Ledyard Bay - 1 - - 2 1 1 3 - 2 - -
147 |Point Lay Haulout - 1 1 - 3 1 1 3 1 9 1 1
148 Kasegaluk Brown Bears - 1 1 1 3 2 1 2 1 6 1 1
149 National Petroleum Reserve Alaska 1 2 3 2 3 5 2 2 3 5 4 |10
150 Kasegaluk Lagoon Special Use Area - 1 - - 1 1 - 1 1 2 - 1
151 |[Kuk River 1 2 2 1 3 3 1 2 | 2 5 1 5
152 |TCH Insect Relief/Calving 1 1 1 1 2 2 1 1 2 2 1 3
174 |Russia Chukchi Coast Marine Mammals 15 (19 |17 |13 |17 [ 14 |19 |17 | 16 |13 | 13 | 11
175 |Russia Chukchi Coast 31 144 | 3 30 |40 | 33 [ 43 |42 | 37 |31 |29 | 26
176 |United States Chukchi Coast 3 7 7 | 516|156 [16] 9 |30 | 7 |2
177 |United States Beaufort Coast 1 2 3 3 3 5 2 2 4 3 5 8

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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Table A.2-18. 360 Days-(Annual GLS).

LA/LA/LA/LA/LA/LA|PL|PL|PL|PL|PL|PL
ID |Grouped Land Segments Name 11 24/5/6 10 11 2 3/5 6.8 9
133 |Mys Blossom 4 5 4 3 3 3 5 3 4 2 3 2
135 |Kolyuchin Bay 1 2 1 1 2 1 2 3 1 1 1 1
136 |Ostrov Idlidlya - 1 1 - 1 1 1 1 1 1 - -
137 |Mys Serditse Kamen - - - - 1 - - 1 - 1 - -
138 |Chukota Coast Haulout 1 2 1 1 3 2 2 3 2 3 1 2
143 |WAH Insect Relief - - - - 1 - - 2 - 1 - -
144 |Alaska Maritime Wildlife Refuge - - - - 1 1 - 3 - 2 - -
145 |Cape Lisburne - - - - 1 - - 2 - 1 - -
146 |Ledyard Bay - 1 - - 2 1 1 3 - 2 - -
147 Point Lay Haulout - 1 1 - 3 1 1 3 1 9 1 1
148 |Kasegaluk Brown Bears - 1 1 1 3 2 1 2 1 6 1 1
149 |National Petroleum Reserve Alaska 1 2 3 2 3 5 2 2 3 5 4 110
150 Kasegaluk Lagoon Special Use Area - 1 - - 1 1 - 1 1 2 - 1
151 |Kuk River 1 2 2 1 3 3 1 2 2 5 1 5
152 |TCH Insect Relief/Calving 1 1 1 1 2 2 1 1 2 2 1 3
174 |Russia Chukchi Coast Marine Mammals 15119 |17 |14 |17 |14 119 |18 | 16 | 13 | 13 | 11
175 |Russia Chukchi Coast 31144 | 38 |30 |40 | 33 |43 |42 |37 |31]29 |26
176 |United States Chukchi Coast 7 7 5|16 /15| 6 |16 9 |30 | 7 | 2
177 \United States Beaufort Coast 1 2 3 3 3 5 2 2 4 3 5 8

Tables A.2-19 through A.2-24 represent annual conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain boundary segment within:

Table A.2-19. 3 Days-(Annual BS).

LA|LA|LA|LA LA LA |PL | PL PL|PL|PL | PL
1 4 5 6 |10 | 11 | 2 3 5 6 8 9

Note: All rows have all values less than 0.5 percent and are not shown

Table A.2-20. 10 Days-(Annual BS).

ID Boundary Segment Name

D |Boundarv Seament Nam LA/LA|/LA|LA|[LA|LA|/PL|PL|PL|PL|PL|PL
CRIE Bl SR e 1,4 5|6 10|11 |2 3|5 6|89

Note: All rows have all values less than 0.5 percent and are not shown

Table A.2-21. 30 Days-(Annual BS).

ID Boundary Segment Name LA|LA|LA LA LA |LA|PL PL | PL | PL PL | PL

-
H
o
(=2}
-
o
oy
N
w
o
(=2}
o
©

Bering Strait

Chukchi Sea

Chukchi Sea

Chukchi Sea

2
3
4 |Chukchi Sea
5
6
7

Chukchi Sea

17 |Chukchi Sea

18 |Chukchi Sea

alalalalalalalal
'
'
'
'
]
'
'
'
'
'
'

19 |Chukchi Sea
Table A.2-22. 60 Days-(Annual BS).

ID Boundary Segment Name LA LA|LA LA LA|LA | PL | PL | PL

,_
o
O =
T
r

'
]
'
'
N
]
'

Bering Strait

Bering Strait

Chukchi Sea

Chukchi Sea

Chukchi Sea

Chukchi Sea

Chukchi Sea

Chukchi Sea

= alalalala]s

OO N[O~ WIN|=

Chukchi Sea

10 |Chukchi Sea

11 |Chukchi Sea

12 |Chukchi Sea

T =N N

13 |Chukchi Sea

14 |Chukchi Sea

15 |Chukchi Sea

16 |Chukchi Sea

N alalalalalnalalNd|wlw|lwiNn[=]
N alalalalalalalalalalN]=]a=]

'

'

'

'

'

'

17 |Chukchi Sea

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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ID Boundary Segment Name L|PL|PL|PL

18 |Chukchi Sea

19 |Chukchi Sea

20 |Chukchi Sea

—\—\NI\)_\;
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PL
9
2
1
1

21 |Chukchi Sea
Table A.2-23. 180 Days-( Annual BS
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PL

-
o
-

PL

S

Boundary Segment Name

-
(3]

Bering Strait

Bering Strait

P
6 | 8 | 9
1

Chukchi Sea

Chukchi Sea

Chukchi Sea

Chukchi Sea

Chukchi Sea

Chukchi Sea

OO (NG|~ (WIN|=
| alalalals

Chukchi Sea

10 |Chukchi Sea

11 |Chukchi Sea

NN RNRNRE RN

12 |Chukchi Sea

13 |Chukchi Sea

14 |Chukchi Sea

15 |Chukchi Sea

16 |Chukchi Sea

17 |Chukchi Sea

18 |Chukchi Sea

19 |Chukchi Sea

20 |Chukchi Sea

NN e lalalalalalalalalalwlwN| ==

LN alalalal
PR N Y] ) N N PSRN I DN R N I

21 |Chukchi Sea

VN w N = lalalalalN e wwiNd] ==
=[N N alalalalalalalalaNdwlwiNd] ==
VN w N =lalalalalalalalalwN=al =)

22 |Chukchi Sea

=222 WWIN[= = INININWININ[W o O (N =

23 |Beaufort Sea

24 |Beaufort Sea - - 1

Vaal alalw|B N alalalalalalal i [mINN =]

25 |Beaufort Sea - - -

=] =2 =22 =2 (N[BRROINININ[= NN =2 (N[BRWIN|N =

26 |Beaufort Sea - - -

|||||||_x'\)w_\_\_x_\_x_\_\_\_\_x_\_x_\_\|_\_n3;

Vi alalal [alalalwlblwalalalalalNnal N wN N =]

38 |Beaufort Sea - - 1
Table A.2-24. 360 Days-( Annual BS).

LA LA LA
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ID Boundary Segment Name

Bering Strait
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Chukchi Sea

Chukchi Sea
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Chukchi Sea
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Chukchi Sea

-
w

Chukchi Sea

-
H

Chukchi Sea

-
[3,]

Chukchi Sea

-
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Chukchi Sea

-
~

Chukchi Sea

-
(=]

Chukchi Sea

-
©

Chukchi Sea

N
o

Chukchi Sea
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N
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Chukchi Sea

VN wN =l alalalalNd el wwid] ==
Ve lalwlwN=lalalalalalalalalnN=]=]a)
VNN N e alalalalalalald|w|wNd] =]
VN wN el alalalalalalalalwN=al =)

N
N

Chukchi Sea

=222 [WWW[=NINININWINN WO AIN| =]

N
w

Beaufort Sea

N
»

Beaufort Sea - - 1

N
a

Beaufort Sea - - -

[ PN PN N N BN Y N Y POV TNOT T S N T T TN TN O NS NI T O SN

N
(=]

Beaufort Sea - - -

|||||||_\'\)w_x_\_x_\_x_\_\_\_\_x_\_x_\_\|_\_n3;
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Beaufort Sea - - 1

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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Tables A.2-25 through A.2-30 represent summer conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain environmental resource area
within:

Table A.2-25. 3 Days-(Summer ERA).

ID [Environmental Resource Area Name e e e e B e e B ] I ]
1 4 |56 10/11M] 2 | 3 |56 8|9
0 |Land - - - - 1 2 - 2 - 11 - 112
1 |Kasegaluk Lagoon Area - - . - 1 1 - - - 111 - _
6 |Hanna Shoal - - - |12 ] - 2 - - - - 24| -
7 Krill Trap - - - - - - - - - R -2
10 |Ledyard Bay SPEI Critical Habitat Area - - - - |16 ] 8 - |19 ] - | 54| - 1
15 |Cape Lisburne Seabird Colony Area - - - - 5 - - |16 | - 2 - -
16 |Barrow Canyon - - - - - 1 - - - 1 [ 11
18 |Murre Rearing and Molting Area - 1 - - 1 - - 1 - - - -
19 |Chukchi Spring Lead System - - - - 3 4 - 3 - 121 - 9
23 |Polar Bear Offshore - - - - [ 11 4 - 11 - 11 -
38 |SUA: Pt. Hope - Cape Lisburne - - - - - - - 3 - - R N
39 [SUA: Pt. Lay - Kasegaluk - - - - 2 1 - 1 - 125 | - -
40 |SUA: Icy Cape - Wainwright - - 1 - 2 114 ] - - 3119 1 |56
42 |SUA: Barrow - East Arch - - - - - - - - - -2
43 |SUA: Nuigsut - Cross Island - - - - - - - R - N N 1
47 |Hanna Shoal Walrus Use Area 1 - 4 |62 | 1 |27 | - - 5 1 > | 37
49 |Chukchi Spring Lead 1 - - - - 1 - - 1 - _ _ -
50 |Pt Lay Walrus Offshore - - - - 125112 - |22 1 |50 | - 3
51 |Pt Lay Walrus Nearshore - - - - 3 1 - 2 - | 35| -
53 |Chukchi Spring Lead 2 - - - - 9 5 - 9 - |16 | - -
54 |Chukchi Spring Lead 3 - - - - 4 - - 3 - 115
56 |Hanna Shoal Area - - 1 |21 - 6 - - - - 44 113
57 |Skull Cliffs - - - - - 1 - - - - - 10
61 |Pt Lay-Barrow BH GW SSF - - 2 |4 14 31| - - 7 13|16 | 81
64 |Peard Bay Area - - - 2 - - - 1 18
70 |North Central Chukchi 2 - - - - - - - - - R -
102 |Opilio Crab EFH - - - - - - - 1 - N - R
103 [Saffron Cod EFH - - - - 5 13| - |13 2 |34 | 3 |49
107 |Pt Hope Offshore - - - - - - - 1 - - _ -
108 |Barrow Feeding Aggregation - - - - - - - - - - 1 3
119 |AK BFT Outer Shelf&Slope 10 - - - - - - - - - - 1 3
121 |C Lisburne - Pt Hope - - - - 1 - - |10 ] - - - -
123 |AK Chukchi Offshore 2 3 5 1 - - 1 - 3 - - -
124 |Central Chukchi Offshore - 2 - - - - 2 - - - - _
Table A.2-26. 10 Days-(Summer ERA).
ID [Environmental Resource Area Name e e el -l e et s B ] o ] s
1 4 |5 6 10/11] 2 | 3 |56 |89
0 |Land 2 5 5|2 14|15 5 |15 8 |30 | 5 |28
1 |Kasegaluk Lagoon Area - 1 1 6 3 1 5 1 16 1
3 |SUA: Uelen/Russia - - - - 1 - - 1 - B B N
6 |Hanna Shoal 2 1 4 119 [ 1 6 1 - 4 - |31 ] 5
7 Krill Trap - 1 2 1 3 - - 1 1 3 |6
10 |Ledyard Bay SPEI Critical Habitat Area - 3 2 24 | 11| 2 | 28| 2 |57 | 1 3
11 |Wrangel Island 12 nm & Offshore 1 1 - - - 1 - - - R -
14 |Cape Thompson Seabird Colony Area - - - - 1 - - 1 _ - - -
15 |Cape Lisburne Seabird Colony Area - 1 - - 10 | 2 - 21 1 8 - 1
16 |Barrow Canyon 1 1 4 3 3 N1 1 1 6 7 8 | 24
18 |Murre Rearing and Molting Area 1 7 3 - 9 3 5 13| 3 5 - 1
19 |Chukchi Spring Lead System - - 1 - 6 6 - 6 2 114 | 1 11
20 |[East Chukchi Offshore - - - - - - - - - R 1 1
23 |Polar Bear Offshore - 1 - - 13| 5 1 14 | 1 14 | - 1
29 AK BFT Bowhead FM 8 - - - - - - - - - - 1
30 |Beaufort Spring Lead 1 - - - - - 1 - - - R - 2
31 |Beaufort Spring Lead 2 - - - - - - - - - - 1
38 |SUA: Pt. Hope - Cape Lisburne - - - - 2 - - 4 - 2 - -
39 |SUA: Pt. Lay - Kasegaluk - 2 1 - 7 3 1 7 1129 - 1
40 [SUA: Icy Cape - Wainwright 2 6 8 2 |17 27| 6 |11 13 [/38| 4 |60
42 |SUA: Barrow - East Arch 1 - 1 3 1 4 - - 2 2 5 7
43 |SUA: Nuigsut - Cross Island - - - 1 - 1 - - 1 - 1 2
47 |Hanna Shoal Walrus Use Area 12 |1 6 |20 71| 6 |37 | 7 2 |22 | 7 | *™ |48
49 |Chukchi Spring Lead 1 - - - - 1 - - 2 - _ _ -
50 |Pt Lay Walrus Offshore 1 5 4 1 13 18| 5 |34 |5 |57 1 7
51 |Pt Lay Walrus Nearshore - 1 1 - 8 3 1 9 1 37 | - 1

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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ID |[Environmental Resource Area Name e el e e e et I e e R Y
1 4 |56 10/11] 2 | 3 5|6 | 8|9
52 |Russian Coast Walrus Offshore 1 5 2 - 8 2 4 | 11 2 4 - -
53 |Chukchi Spring Lead 2 - - - - 10| 5 - 1111116 | - 1
54 |Chukchi Spring Lead 3 - 1 1 1 3 7 1 1 2 7 2 |16
56 |Hanna Shoal Area 2 7 28] 2 |13 2 1 7 3 14820
57 |Skull Cliffs - 1 2 1 3 6 1 1 3 6 2 |13
58 |Russian Coast Walrus Nearshore - 1 - - 2 - 1 3 - 1 - -
61 |Pt Lay-Barrow BH GW SSF 5 9 |15 13 |22 |44 |10 | 14 | 23 | 49 | 27 | 83
63 |North Chukchi 1 - - - - - - - - - - -
64 |Peard Bay Area 1 2 4 4 4 113 ] 2 2 7 9 8 | 28
66 |Herald Island 1 - - - - - 1 - -
70 |North Central Chukchi 3 - 1 1 - - - - - - -
74 |Offshore Herald Island 1 1 1 1 - - 1 - 1 - - -
80 |Beaufort Outer Shelf 1 - - - - - - - - - - 1 1
82 |N Chukotka Nrshr 2 - 1 - - 1 - 1 1 - - - -
83 |N Chukotka Nrshr 3 - 2 - - 2 - 1 3 - 1 - -
91 |Hope Sea Valley 1 1 1 - 1 - 1 1 - - - -
102 |Opilio Crab EFH - - - - 3 - 5 - 1
103 |Saffron Cod EFH 2 8 |10 | 6 | 2833 | 7 |31 /16 |54 |14 | 59
107 |Pt Hope Offshore - - - - 2 - - 4 - 1 - -
108 |Barrow Feeding Aggregation 1 - 1 2 1 3 - - 2 1 5 7
115 |AK BFT Quter Shelf&Slope 6 - - - - - - - - 1 1
116 |AK BFT Quter Shelf&Slope 7 - - - 1 - 1 - - - 1 2
117 |AK BFT Outer Shelf&Slope 8 - - - 1 - 1 - - - - 2 3
118 |AK BFT Quter Shelf&Slope 9 - - - 1 - 1 - - 1 - 2 4
119 |AK BFT Outer Shelf&Slope 10 1 - 2 5 1 6 - - 3 3 9 | 13
120 |Russia CH GW Fall 1&2 - 2 - - 3 1 1 5 - 1 - -
121 |C Lisburne - Pt Hope - - - - 5 1 - 14 | - 4 - -
123 |AK Chukchi Offshore 3 4 7 5 1 2 3 1 6 1 3
124 |Central Chukchi Offshore 2 5 3 1 1 1 5 1 2 1 1 -
Table A.2-27. 30 Days-(Summer ERA).
ID Environmental Resource Area Name e e e Bl e e e e
1 4 |5 6 10/11] 2 | 3 56 | 8|9
0 |Land 17 | 32 | 26 | 16 | 44 | 37 | 30 | 46 | 30 | 54 | 20 | 39
1 |Kasegaluk Lagoon Area 1 3 2 1 9 4 3 9 2 119 1 1
2 |Point Barrow, Plover Islands - - 1 1 - 1 - - 1 1 2 2
3 |SUA: Uelen/Russia 1 3 2 1 4 1 3 5 2 2 1 1
4 |SUA:Naukan/Russia - - - - 1 - - 1 - - - -
6 |Hanna Shoal 7 6 |10 23| 4 11| 6 2 /10| 3 |36 | 12
7 Krill Trap 2 2 3 4 3 6 2 2 4 4 6 | 10
10 |Ledyard Bay SPEI Critical Habitat Area 1 7 5 2 129 13| 6 [ 33| 6 |59 | 2 5
11 |Wrangel Island 12 nm & Offshore 8 8 7 6 3 3 8 3 6 2 4 2
14 |Cape Thompson Seabird Colony Area - - - - 2 - - 2 - 1 - -
15 |Cape Lisburne Seabird Colony Area 1 3 2 - 113 | 4 3 (24| 2 |10 ] 1 2
16 |Barrow Canyon 4 7 /10| 7 |11 /18| 8 8 |13 114 |12 | 30
18 |Murre Rearing and Molting Area 4 113 ] 8 4 [19]1 9 |10 24| 9 |11 ] 4 5
19 |Chukchi Spring Lead System - 1 2 1 8 8 1 8 3 1151 2 |12
20 |East Chukchi Offshore - - - 1 - 1 - - - - 2 2
23 |Polar Bear Offshore 1 1 1 14 | 7 1 14| 2 [ 16 | 1 4
27 |AK BFT Bowhead FM 6 - - - - - - - - - - 1 -
28 |/AK BFT Bowhead FM 7 - - - - - - - - - - 1 -
29 |AK BFT Bowhead FM 8 - - 1 - 1 - - - - 1 1
30 |Beaufort Spring Lead 1 - - - - 1 2 - - 1 1 1 4
31 |Beaufort Spring Lead 2 - - - - - 1 - - - 1 - 2
38 |SUA: Pt. Hope - Cape Lisburne - 1 - - 4 1 1 7 1 3 - 1
39 |SUA: Pt. Lay - Kasegaluk 1 4 3 11115 3 /1113 (3|1 2
40 |SUA: Icy Cape - Wainwright 6 |14 14| 7 129 3414|123 /20 46| 9 |62
42 |SUA: Barrow - East Arch 3 3 5 7 3 7 3 3 5 4 110 | 10
43 [SUA: Nuigsut - Cross Island 1 1 2 2 1 3 1 1 2 1 4 4
44 |SUA: Kaktovik - - - - - - - - - - - 1
47 |Hanna Shoal Walrus Use Area 24 |20 | 32 | 75 |17 |46 | 20 | 12 | 34 | 17 | ** | 55
49 |Chukchi Spring Lead 1 - - - - 1 - - 3 - 1 - -
50 |Pt Lay Walrus Offshore 3 [11] 8 3 /402110 /39|10 |60 3 9
51 |Pt Lay Walrus Nearshore 1 3 2 1 1] 5 311212 (3| 1 2
52 |Russian Coast Walrus Offshore 5 114|110 5 |20 1012 |24 |10 |13 | 5 6
53 |Chukchi Spring Lead 2 - 1 1 - |15 1 (121 117 | - 1
54 |Chukchi Spring Lead 3 - 2 2 1 6 9 2 4 4 /10| 3 | 16
55 |Point Barrow, Plover Islands - - 1 1 - 1 - - 1 1 2 2
56 |Hanna Shoal Area 121 8 |13 /32| 6 |17 ]| 8 5 |12 7 |51 |24

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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Table A.2-28. 60 Days-(Summer ERA).
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Note:

For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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ID [Environmental Resource Area Name N A A LA L e S i B O
1 4 |5 6 |10 /11| 2 3|5 6 8|9
52 |Russian Coast Walrus Offshore 5 115 /10| 6 |20 |10 | 13 |24 |10 |13 | 5 6
53 |Chukchi Spring Lead 2 1 1 - |11 5 1 11211 17| - 1
54 |Chukchi Spring Lead 3 - 2 2 1 6 9 12|44 ]10] 3 |16
55 |Point Barrow, Plover Islands - - 1 1 1 1 - - 1 1 2 2
56 |Hanna Shoal Area 13110 |14 |33 | 8 |19 |11/ 6 |14 | 8 |52 |25
57 |Skull Cliffs 314 413 7 ]/10 |4 1 5| 6 9 | 4 |16
58 |Russian Coast Walrus Nearshore 1 5 3 2 8 3 4 |11] 3 5 2 2
59 |Ostrov Kolyuchin 1 2 1 1 2 1 2 3 1 1 1 1
61 |Pt Lay-Barrow BH GW SSF 16 | 25 | 29 | 23 |38 |54 |25 |31 |36 |60 |36 | 86
63 |North Chukchi 5 1 2 | 2 - 1 1 - 2 1 2 1
64 |Peard Bay Area 6 | 9 |11 8 [13]21 |10 /10|14 |17 |14 |35
65 |Smith Bay - - - - - - - - - - 1 1
66 |Herald Island 4 313 312 2 3 ]2 3 1 3 1
70 |North Central Chukchi 5 1 2 | 4 1 1 1 1 2 1 3 1
74 |Offshore Herald Island 5 3 4 4 2 2 3 1 4 1 4 2
80 |Beaufort Outer Shelf 1 1 1 1 2 1 2 1 - 2 1 3 3
82 |N Chukotka Nrshr 2 4 9 | 5|2 714 8|8 514 2|2
83 |N Chukotka Nrshr 3 3 9 | 6 3 /10| 5|8 |13| 5|6 2|2
91 |Hope Sea Valley 3 5 4 3 4 4 5 4 5 3 3 3
101 |Beaufort Outer Shelf 2 1 1 1 1 - 1 1 - 1 1 2 2
102 |Opilio Crab EFH - 2 1 1 6 3 1 8 | 2| 4 1 1
103 [Saffron Cod EFH 12 125 | 25 |16 |49 | 48 | 24 | 51 | 32 | 68 | 25 | 67
107 |Pt Hope Offshore - 1 1 1 4 2 1 7 1 3 1 1
108 |Barrow Feeding Aggregation 4 2 4 6 1 5 3 1 4 2 8 [ 10
109 |/AK BFT Shelf Edge - - - 1 - - - - - - 1 -
110 |AK BFT Outer Shelf&Slope 1 1 - 1 1 - - - - - - 1 1
111 |AK BFT Outer Shelf&Slope 2 1 - 1 1 - 1 - - 1 - 2 1
112 |AK BFT Outer Shelf&Slope 3 1 - 1 1 - 1 1 - 1 1 2 1
113 |AK BFT Outer Shelf&Slope 4 1 1 1 2 1 2 1 1 1 2 | 2
114 |AK BFT Outer Shelf&Slope 5 1 1 2 2 1 2 1 - 2 1 3 ]2
115 |AK BFT Outer Shelf&Slope 6 2 1 2 3 1 3 2 1 2 1 4 | 4
116 |AK BFT Outer Shelf&Slope 7 3 2 3 | 4 1 4 2 1 3 2 5] 6
117 |AK BFT Outer Shelf&Slope 8 4 |2 14 52 513124 3 8 | 8
118 |AK BFT Outer Shelf&Slope 9 4 3 516 |4 7 3 13 5 4 8 | 10
119 |AK BFT Outer Shelf&Slope 10 7 7 /1012 /10|15 8 | 8 |11 [ 11|17 |22
120 |Russia CH GW Fall 1&2 2 7 5 ] 2 9 | 4 6 |12 | 5 6 | 2 | 2
121 |C Lisburne - Pt Hope - 2 1 1 8 2 2 |17 | 1 5 1 1
122 |North Chukotka Offshore 2 3122 1 1 3 1 2 1 2 1
123 |AK Chukchi Offshore 516938 3 5| 4 3 8 3 /84
124 |Central Chukchi Offshore 4 7 | 54| 4 517 | 4 6 | 4 5 3
Table A.2-29. 180 Days-(Summer ERA).
ID [Environmental Resource Area Name e L L e et e A Al B A Rt
1 4 |5 6 10/11M] 2 | 3 |56 8|9
0 |Land 25 |39 | 35|26 |49 |43 |38 | 50| 38|58 |28 |45
1 |Kasegaluk Lagoon Area 1 3 3 1 9 4 3 9 3 119 1 1
2 |Point Barrow, Plover Islands 1 - 1 1 1 1 - - 1 1 2 2
3 |SUA: Uelen/Russia 2 4 3 2 4 2 4 5 3 2 1 1
4 |SUA:Naukan/Russia - - - - 1 - - 1 - 1 - -
6 |Hanna Shoal 0] 9 |12 25| 5 | 13| 9 | 4 [12] 5 |38 13
7 [Krill Trap 3 3141414 713 3 5 516 |10
10 |Ledyard Bay SPEI Critical Habitat Area 2 8 6 2 129 14| 7 /33| 6 |59 2 5
11 |Wrangel Island 12 nm & Offshore 12 |11 ]10 | 9 5 6 |12 | 5 8 4 7 5
14 |Cape Thompson Seabird Colony Area - - - - 2 - - 2 - 1 - -
15 |Cape Lisburne Seabird Colony Area 1 3 2 1 113 ] 4 3 1242 |10 1 2
16 |Barrow Canyon 519|118 [12]19] 9 9 [14 /1513 | 31
18 |Murre Rearing and Molting Area 5|14 /10| 6 |20 |10 |11 |25 |10 |12 | &5 5
19 |Chukchi Spring Lead System - 1 2 1 8 8 1 8 3 15 2 |12
20 |East Chukchi Offshore 1 1 1 2 1 2 1 1 1 1 3 | 4
23 |Polar Bear Offshore - 1 1 11141 7 1 (14 2 |16 | 2 4
26 |AK BFT Bowhead FM 5 - - - - - - - - - - 1 1
27 |AK BFT Bowhead FM 6 - - - 1 - - - - - - 1 1
28 |AK BFT Bowhead FM 7 - - - 1 - - - - - 1 1
29 /AK BFT Bowhead FM 8 - - 1 1 - 1 - - - - 1 1
30 |Beaufort Spring Lead 1 - - - - 1 2 - - 1 1 1 4
31 |Beaufort Spring Lead 2 - - - - - 1 - - - 1 - 2
32 |Beaufort Spring Lead 3 - - - - - - - - - - - 1
38 |SUA: Pt. Hope - Cape Lisburne - 1 - - 4 1 1 7 1 3 - 1
39 [SUA: Pt. Lay - Kasegaluk 1 4 3 1 111 5 3 1121 3 |3 1 2

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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ID |[Environmental Resource Area Name e el e e e et I e e R Y
114 |56 |10 /11, 2|3 | 5 6|8 |9
40 |SUA: Icy Cape - Wainwright 7 |16 /16 | 8 |30 | 35|16 | 25 |21 |47 | 10 | 62
42 |SUA: Barrow - East Arch 5 5 6 8 5 8 5 4 6 5 |11 1"
43 |SUA: Nuigsut - Cross Island 2 2 3 3 2 3 2 1 3 2 5 4
44 |SUA: Kaktovik 1 - 1 1 - 1 - - 1 - 1 1
46 |Wrangel Island 12 nmi Buffer 2 1 1 2 2 1 1 1 - 2 1 2 1
47 |Hanna Shoal Walrus Use Area 27 |23 |35 |76 |20 |48 |24 |14 |36 |20 | ** | 57
48 |Chukchi Lead System 4 - - - - - 1 - - - 1 1 1
49 |Chukchi Spring Lead 1 - - - - 1 - - 3 - 1 - -
50 |Pt Lay Walrus Offshore 4 1121 9 3 /411211139 ]11]60]| 3 9
51 |Pt Lay Walrus Nearshore 1 4 2 1 12 | 5 3 [12 ] 3 |38 | 1 2
52 |Russian Coast Walrus Offshore 6 |16 | 11 6 |20 |11 |14 25|12 |13 | 6 6
53 |Chukchi Spring Lead 2 - 1 1 - |11 5 1 (121 |17 | - 1
54 |Chukchi Spring Lead 3 - 2 2 1 6 9 2 4 4 110 | 3 | 16
55 |Point Barrow, Plover Islands 1 - 1 1 1 1 - - 1 1 2 2
56 |Hanna Shoal Area 15112 |16 [ 35| 9 | 2013 | 6 |16 | 9 |54 | 26
57 |Skull Cliffs 3 4 5 3 7 110 | 4 6 7 /10| 4 | 16
58 |Russian Coast Walrus Nearshore 2 5 4 2 8 4 4 |11 ] 4 5 2 2
59 |Ostrov Kolyuchin 1 2 1 1 2 1 2 3 1 1 1 1
61 |Pt Lay-Barrow BH GW SSF 17 |26 | 29 | 24 | 38 | 55|26 | 32 | 36 | 60 | 37 | 86
63 |North Chukchi 5 1 3 3 1 1 2 - 2 1 2 1
64 |Peard Bay Area 6 9 |11 | 8 |13 ]/21 |10 |10 |15 |17 |14 |35
65 |Smith Bay - - - - - - - - - - 1 1
66 |Herald Island 4 3 3 3 2 2 3 2 3 1 3 2
70 |North Central Chukchi 5 1 3 5 1 2 1 1 3 1 4 2
74 |Offshore Herald Island 5 3 4 5 2 3 4 2 4 1 5 2
80 |Beaufort Outer Shelf 1 1 1 2 2 1 2 1 - 2 1 3 3
82 |N Chukotka Nrshr 2 4 9 5 2 7 4 8 8 5 4 2 2
83 |N Chukotka Nrshr 3 4 9 7 4 10| 5 8 |13 ] 6 6 3 3
91 |Hope Sea Valley 4 6 4 3 4 4 5 4 5 3 3 3
101 |Beaufort Outer Shelf 2 1 1 1 2 1 2 1 - 1 1 2 2
102 |Opilio Crab EFH - 2 1 1 6 3 1 8 2 4 1 1
103 |Saffron Cod EFH 13 | 25 | 25 | 17 | 49 |49 | 25 | 51 | 32 | 68 | 26 | 67
107 |Pt Hope Offshore - 1 1 1 4 2 1 7 1 3 1 1
108 |Barrow Feeding Aggregation 4 3 4 6 2 6 3 1 4 3 9 [ 10
109 |AK BFT Shelf Edge 1 1 1 1 - 1 1 - 1 - 1 1
110 |AK BFT Outer Shelf&Slope 1 1 1 1 1 - 1 1 - 1 - 1 1
111 |AK BFT Outer Shelf&Slope 2 1 1 1 1 1 1 1 - 1 1 2 2
112 |AK BFT Quter Shelf&Slope 3 1 1 1 1 1 2 1 - 2 1 2 2
113 |AK BFT Outer Shelf&Slope 4 1 2 2 2 1 2 2 1 2 1 3 3
114 |AK BFT Outer Shelf&Slope 5 2 2 2 2 1 2 2 1 2 1 3 3
115 |AK BFT Outer Shelf&Slope 6 2 2 3 3 1 3 2 1 3 1 4 4
116 |AK BFT Outer Shelf&Slope 7 3 3 3 4 2 5 3 1 4 2 6 6
117 |AK BFT Quter Shelf&Slope 8 4 3 5 6 3 6 4 2 5 3 8 8
118 |AK BFT Outer Shelf&Slope 9 4 4 5 6 4 8 4 4 6 5 9 |11
119 |AK BFT QOuter Shelf&Slope 10 7 8 |10 /12|10 |16 | 8 8 |11 11|18 | 23
120 |Russia CH GW Fall 1&2 3 7 5 3 /10| 5 6 |12 | 6 6 3 2
121 |C Lisburne - Pt Hope - 2 1 1 8 2 2 117 | 1 5 1 1
122 |North Chukotka Offshore 2 3 3 2 1 2 3 1 3 1 2 1
123 |AK Chukchi Offshore 5 6 9 8 4 5 4 3 8 3 8 5
124 |Central Chukchi Offshore 4 7 6 4 4 5 7 4 6 4 5 3
Table A.2-30. 360 Days-(Summer ERA).
ID [Environmental Resource Area Name L L e I B I B B U B
114 /5 /6|10 /11/ 2|3 5 6|89
0 |Land 25 140 | 35 |26 |49 | 43 | 38 | 50 | 38 | 58 | 28 | 45
1 |Kasegaluk Lagoon Area 1 3 3 1 9 4 3 9 3 119 1 1
2 |Point Barrow, Plover Islands 1 - 1 1 1 1 - - 1 1 2 2
3 |SUA: Uelen/Russia 2 4 3 2 4 2 4 5 3 2 1 1
4 |SUA:Naukan/Russia - - - - 1 - - 1 - 1 - -
6 |Hanna Shoal 10| 9 |12 25| 5 |13 ] 9 4 |12 | 5 | 38| 14
7 Krill Trap 3 3 4 4 4 7 3 3 5 5 6 | 10
10 |Ledyard Bay SPEI Critical Habitat Area 2 8 6 2 129 (14| 7 |33 | 6 |59 2 5
11 |Wrangel Island 12 nm & Offshore 12 |11 ]10 ] 9 5 6 |12 | 5 8 4 7 5
14 |Cape Thompson Seabird Colony Area - - - - 2 - - 2 - 1 - -
15 |Cape Lisburne Seabird Colony Area 1 3 2 1 113 ] 4 3 1242 |10 1 2
16 |Barrow Canyon 5 9 |11 ] 8 |[12]19] 9 9 [ 14 11513 | 31
18 |Murre Rearing and Molting Area 5 /14 /10| 6 |20 /10 |11 |25 |10 |12 | 5 5
19 |Chukchi Spring Lead System - 1 1 8 8 1 8 3 15| 2 |12
20 |East Chukchi Offshore 1 1 1 2 1 2 1 1 1 1 3 4

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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51 |Pt Lay Walrus Nearshore 1
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53 |Chukchi Spring Lead 2
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54 |Chukchi Spring Lead 3
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55 |Point Barrow, Plover Islands
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56 |Hanna Shoal Area
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57 |Skull Cliffs
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58 |Russian Coast Walrus Nearshore
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59 |Ostrov Kolyuchin

61 |Pt Lay-Barrow BH GW SSF
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63 |North Chukchi

64 |Peard Bay Area

65 |Smith Bay

66 |Herald Island

70 |North Central Chukchi

74 |Offshore Herald Island

80 |Beaufort Outer Shelf 1
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82 |N Chukotka Nrshr 2

83 |N Chukotka Nrshr 3

91 |Hope Sea Valley

101 |Beaufort Outer Shelf 2
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102 |Opilio Crab EFH

103 |Saffron Cod EFH
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107 |Pt Hope Offshore

108 |Barrow Feeding Aggregation
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109 /AK BFT Shelf Edge

110 |AK BFT Quter Shelf&Slope 1

111 |AK BFT Outer Shelf&Slope 2

112 |AK BFT Quter Shelf&Slope 3

113 |AK BFT Outer Shelf&Slope 4

114 |AK BFT QOuter Shelf&Slope 5

115 |AK BFT Quter Shelf&Slope 6

116 |AK BFT Outer Shelf&Slope 7

117 |AK BFT Quter Shelf&Slope 8
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118 |AK BFT Outer Shelf&Slope 9

119 |AK BFT Quter Shelf&Slope 10

N
N
N
N
N
[ee]

-

N
ala
o|o

120 |Russia CH GW Fall 1&2

121 |C Lisburne - Pt Hope

122 |North Chukotka Offshore
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123 |AK Chukchi Offshore
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124 |Central Chukchi Offshore
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o

Tables A.2-31 through A.2-36 represent summer conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain land segment within:

Table A.2-31. 3 Days-(Summer LS).

LA|LA|LA|LA|LA|LA|PL |PL|PL|PL|PL|PL

ID |[Land Segment Name 1 4.5 6 10 11 2.3/ 5!/ 6 8|9

65 |Buckland, Cape Lisburne - . . - - - - 1 - _ - -

72 |Point Lay, Siksrikpak Point - - - - - - - - - 3 - _

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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LA|LA|LA|LA LA |LA | PL |PL |PL | PL|PL| PL

ID |[Land Segment Name 1 4.5 6 10 11 2.3/ 5!/ 6 8|9

73 |Tungaich Point, Tungak Creek - - - - - - - - R

74 |Kasegaluk Lagoon, Solivik Isl. - - - - - - - - -

75 |Akeonik, Icy Cape - - - - - - - - -

78 |Point Collie, Sigeakruk Point - - - - - - - - N

V| alaln|w
'

79 |Point Belcher, Wainwright - - - - - 1 - - -

80 |Eluksingiak Point, Kugrua Bay - - - - - - - - -

84 |Will Rogers & Wiley Post Mem. - - - - - - - - - R N

85 |Barrow, Browerville, Elson Lag. - - - - - - - - R - R

Table A.2-32. 10 Days-(Summer LS).

LA|LA|LA|LA | LA|LA|PL
1 4 | 5 6 10 11| 2

-
)
-
)
-
)
-
)
-

ID |Land Segment Name

64 |Kukpuk River, Point Hope - - - - - - -

65 |Buckland, Cape Lisburne - - - - 1 - R

66 |Ayugatak Lagoon - - - -

]
[ =N =N ]
1
'

67 |Cape Sabine, Pitmegea River - - - -

71 |Kukpowruk River, Sitkok Point - - - -

72 |Point Lay, Siksrikpak Point - - - -

73 |Tungaich Point, Tungak Creek - - - -

74 |Kasegaluk Lagoon, Solivik Isl. - - - -

75 |Akeonik, Icy Cape - - - R

|_\_\_x_\_\_\_\m_\w-u
'

1 =a]alalalal
1
[

76 |Avak Inlet, Tunalik River - - - B

77 |Nivat Point, Nokotlek Point - - - -

78 |Point Collie, Sigeakruk Point - -

79 |Point Belcher, Wainwright - 1

[ =N =N ]

]
N[N || (ww|w|w|:
1
]

'
NI
NN =

1
80 |Eluksingiak Point, Kugrua Bay - - 1 -
81 |Peard Bay, Point Franklin - - -

82 |Skull Cliff - - - -

83 |Nulavik, Loran Radio Station - - - - -

84 |Will Rogers & Wiley Post Mem. - - 1 - 1
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'
v
N —
N|=
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85 |Barrow, Browerville, Elson Lag. - - 1 1 1

Table A.2-33. 30 Days-(Summer LS).

LA
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ID |[Land Segment Name

a
(=}]
-
o
-
N

5 |Mys Evans

6 |Ostrov Mushtakova

7 |Kosa Bruch

8 |E. Wrangel Island, Skeletov

(R NNy RN JERN N SN
[ N PR RN Y

21 |Laguna Pil'khikay, Pil'khikay

22 |Rypkarpyy, Mys Shmidta -

23 |[Emuem, Tenkergin -

24 |LS 24 -

25 |Laguna Amguema, Yulinu 1

26 |Ekugvaam, Kepin, Pil'khin -

27 |Laguna Nut, Rigol' -

28 |Vankarem,Vankarem Laguna -

29 |Mys Onman, Vel'may -

30 |Nutepynmin, Pyngopil'gyn -

31 |Alyatki, Zaliv Tasytkhin -

32 |Mys Dzhenretlen, Eynenekvyk -

33 |Neskan, Laguna Neskan -

=] alalalalalalalal
[

= alalalalalalals

34 |Tepken, Memino -

Alalalalalalalalalalal
'

35 |[Enurmino, Mys Neten -

36 |Mys Serdtse-Kamen -

37 |Chegitun, Utkan -

64 |[Kukpuk River, Point Hope -

65 |Buckland, Cape Lisburne -

66 |Ayugatak Lagoon -

'
Vi ana]r [malalalalalalalalalalalalalal

'
=]l
]

67 |Cape Sabine, Pitmegea River -

69 |Cape Beaufort, Omalik Lagoon -

70 |Kuchaurak and Kuchiak Creek -

71 |Kukpowruk River, Sitkok Point -

72 |Point Lay, Siksrikpak Point -

73 |Tungaich Point, Tungak Creek -

74 |Kasegaluk Lagoon, Solivik Isl. -

75 |Akeonik, Icy Cape -
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76 |Avak Inlet, Tunalik River -
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77 |Nivat Point, Nokotlek Point - - - 1 1

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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LA LA PL | PL

ID Land Segment Name 8

-
= >

78 |Point Collie, Sigeakruk Point

79 |Point Belcher, Wainwright

80 |Eluksingiak Point, Kugrua Bay

[ =Y =
N

81 |Peard Bay, Point Franklin

82 [Skull Cliff -

83 |Nulavik, Loran Radio Station
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o PN PN PN Y YN N 7

84 |Will Rogers & Wiley Post Mem.
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85 |Barrow, Browerville, Elson Lag.

88 |Cape Simpson, Piasuk River
Table A.2-34. 60 Days-(Summer LS).

ID |Land Segment Name 5

5 |Mys Evans

6 |Ostrov Mushtakova

7 |Kosa Bruch

8 |E. Wrangel Island, Skeletov

= alalal=

21 |Laguna Pil'khikay, Pil'khikay

22 |Rypkarpyy, Mys Shmidta -

23 |Emuem, Tenkergin

24 LS 24

25 |Laguna Amguema, Yulinu

alalals

26 |Ekugvaam, Kepin, Pil'khin

27 |Laguna Nut, Rigol' -

28 |Vankarem,Vankarem Laguna

29 |Mys Onman, Vel'may

30 |Nutepynmin, Pyngopil'gyn

31 |Alyatki, Zaliv Tasytkhin

32 |Mys Dzhenretlen, Eynenekvyk

[ =N =N =N

33 |Neskan, Laguna Neskan

34 |Tepken, Memino -

PN N I N N G Y N N N Y (PR N [ Y G (G I 013

35 |Enurmino, Mys Neten -

aalalalalalalalalalalalalal

36 |Mys Serdtse-Kamen -

37 |Chegitun, Utkan -

64 |Kukpuk River, Point Hope -

65 |Buckland, Cape Lisburne -

66 |Ayugatak Lagoon -

1
==l
1
[

67 |Cape Sabine, Pitmegea River -

69 |Cape Beaufort, Omalik Lagoon -

70 |Kuchaurak and Kuchiak Creek -

71 |Kukpowruk River, Sitkok Point -

72 |Point Lay, Siksrikpak Point -

73 |Tungaich Point, Tungak Creek -

74 |Kasegaluk Lagoon, Solivik Isl. -

|—x|||||||||||||_x_\_\_\_\4_\_;4__\||_;|_\_\440-||:

75 |Akeonik, Icy Cape -

76 |Avak Inlet, Tunalik River -

77 |Nivat Point, Nokotlek Point -

78 |Point Collie, Sigeakruk Point

79 |Point Belcher, Wainwright

80 |Eluksingiak Point, Kugrua Bay
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81 |Peard Bay, Point Franklin

82 |Skull Cliff

83 |Nulavik, Loran Radio Station

'
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84 |Will Rogers & Wiley Post Mem.
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85 |Barrow, Browerville, Elson Lag.
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88 |Cape Simpson, Piasuk River
Table A.2-35. 180 Days-(Summer LS).
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ID |[Land Segment Name

Mys Florens, Gusinaya

Mys Ushakova, Laguna Drem-Khed

Ostrov Mushtakova

3
4
5 |Mys Evans
6
7

Kosa Bruch

N I NCY [ S N N Y 'S

8 |E. Wrangel Island, Skeletov

21 |Laguna Pil'khikay, Pil'’khikay -

22 Rypkarpyy, Mys Shmidta -
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23 |[Emuem, Tenkergin -

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.

A-92 A.2. OSRA Conditional and Combined ProbabilityTables



Appendix A

Lease Sale 193 Draft Second SEIS

ID

Land Segment Name

|—
>

LA

LA
1

PL
9

24

LS 24

25

Laguna Amguema, Yulinu

26

Ekugvaam, Kepin, Pil'khin

27

Laguna Nut, Rigol'

28

Vankarem,Vankarem Laguna

29

Mys Onman, Vel'may

30

Nutepynmin, Pyngopil'gyn

31

Alyatki, Zaliv Tasytkhin

32

Mys Dzhenretlen, Eynenekvyk

alalalalalalr |

33

Neskan, Laguna Neskan

34

Tepken, Memino

1 [=aalalalr [l -

35

Enurmino, Mys Neten

36

Mys Serdtse-Kamen
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37

Chegitun, Utkan

64

Kukpuk River, Point Hope

65

Buckland, Cape Lisburne

66

Ayugatak Lagoon

67

Cape Sabine, Pitmegea River

69

Cape Beaufort, Omalik Lagoon

' IR PN NOY N _\4_\_\_\A4_\_‘_\_\4_\°A

70

Kuchaurak and Kuchiak Creek

71

Kukpowruk River, Sitkok Point

72

Point Lay, Siksrikpak Point

73

Tungaich Point, Tungak Creek

74

Kasegaluk Lagoon, Solivik Isl.

75

Akeonik, Icy Cape

S P 1 PP P PP P G N N R PP -

76

Avak Inlet, Tunalik River

77

Nivat Point, Nokotlek Point

78

Point Collie, Sigeakruk Point

79

Point Belcher, Wainwright

80

Eluksingiak Point, Kugrua Bay

81

Peard Bay, Point Franklin

T = PN
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Y F N 1O N PN YT NCY P R N

82

Skull Cliff

83

Nulavik, Loran Radio Station

84

Will Rogers & Wiley Post Mem.
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85

Barrow, Browerville, Elson Lag.
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88

Cape Simpson, Piasuk River
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Table A.2-36. 360 Days-(Summer LS).

Land Segment Name
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,_
>

v
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U
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Mys Florens, Gusinaya

Mys Ushakova, Laguna Drem-Khed

Mys Evans

Ostrov Mushtakova

Kosa Bruch

E. Wrangel Island, Skeletov

Laguna Pil'khikay, Pil'khikay

T N T Y[ O] PN PN N N

[ =N =N =N

Rypkarpyy, Mys Shmidta

Emuem, Tenkergin

LS 24

Laguna Amguema, Yulinu

Ekugvaam, Kepin, Pil'khin

Laguna Nut, Rigol'

Vankarem,Vankarem Laguna

Mys Onman, Vel'may

Nutepynmin, Pyngopil'gyn

Alyatki, Zaliv Tasytkhin

alalr [alalr [l [l [l

Mys Dzhenretlen, Eynenekvyk

Neskan, Laguna Neskan
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Mys Serdtse-Kamen
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Chegitun, Utkan

Kukpuk River, Point Hope

Buckland, Cape Lisburne

Ayugatak Lagoon

Cape Sabine, Pitmegea River
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Cape Beaufort, Omalik Lagoon
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Kuchaurak and Kuchiak Creek
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Note:

For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: **

Greater than 99.5 percent;

- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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LA | PL PL | PL | PL

-
v
-

ID |Land Segment Name

71 |Kukpowruk River, Sitkok Point -

72 |Point Lay, Siksrikpak Point -

73 [Tungaich Point, Tungak Creek -

74 |Kasegaluk Lagoon, Solivik Isl. -

T P SN N Y

75 |Akeonik, Icy Cape -

76 |Avak Inlet, Tunalik River -

77 |Nivat Point, Nokotlek Point -

78 |Point Collie, Sigeakruk Point

79 |Point Belcher, Wainwright

80 |[Eluksingiak Point, Kugrua Bay

' I\)w_\_‘a_\_\_xm_\w-u
'

I PN N
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[ N PN
NN

81 |Peard Bay, Point Franklin

82 |Skull Cliff

83 |Nulavik, Loran Radio Station

'
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84 |Will Rogers & Wiley Post Mem.
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1
85 |Barrow, Browerville, Elson Lag. 2

alaono|=s

88 |Cape Simpson, Piasuk River

Tables A.2-37 through A.2-42 represent summer conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain group of land segments:

Table A.2-37. 3 Days-(Summer GLS).

LA|/LA|LA LA LA LA PL
14 /5 6 10 11 2

PL | PL|PL |PL

ID |Grouped Land Segments Name 5 6|89

143 |WAH Insect Relief - - - - - B -

144 |Alaska Maritime Wildlife Refuge - - - - - - -

145 |Cape Lisburne - - - - - - -

146 |Ledyard Bay - - - - - - R

147 |Point Lay Haulout - - - R R

148 |Kasegaluk Brown Bears - - - - B

149 |National Petroleum Reserve Alaska - - - - -

151 |Kuk River - - - - -

152 |TCH Insect Relief/Calving - - - - -

176 |United States Chukchi Coast - - - - 1

|I\J|||||N|\J—\—‘W;

PO T ) N g
.
1
w(ON|N|A]

177 |United States Beaufort Coast - - - B -

Table A.2-38. 10 Days-(Summer GLS).

LA|LA /LA LA|LA|LA|PL|PL |PL | PL|PL|PL
ID |Grouped Land Segments Name 11 4/5/6 10 11 2 3/5 /6.8 9
133 |Mys Blossom 1 - - - - - - - - - - -
135 |Kolyuchin Bay - - - - - - - 1 - - - -
143 \WAH Insect Relief - - - - 1 - - 2 - - - -
144 Alaska Maritime Wildlife Refuge - - - - 1 - - 2 - 1 - -
145 |Cape Lisburne - - - - 1 - - 3 - 2 - -
146 |Ledyard Bay - - - - 2 - - 5 - 2 - -
147 |Point Lay Haulout - 1 - - 3 1 - 3 - |10 | - -
148 |Kasegaluk Brown Bears - 1 1 - 4 2 1 3 1|11 - 1
149 |National Petroleum Reserve Alaska - 1 1 - 2 4 1 1 2 5 1 7
150 Kasegaluk Lagoon Special Use Area - - - - 1 1 - - - 2 - 1
151 |Kuk River - 1 1 - 3 3 1 2 | 2 6 - 4
152 TCH Insect Relief/Calving - - 1 - 1 2 - - 1 1 1 4
174 |Russia Chukchi Coast Marine Mammals 1 2 - - 1 - 1 2 - - - -
175 Russia Chukchi Coast 1 2 - - 1 - 1 2 - - - -
176 |United States Chukchi Coast 1 3 3 1 /1211 ] 3 |13 5 28| 2 |16
177 |United States Beaufort Coast - - 1 1 1 4 - - 2 2 3 7
Table A.2-39. 30 Days-(Summer GLS).
LA/LA/LA/LA/LA/LA|PL|PL|PL|PL|PL|PL
ID |Grouped Land Segments Name 1 4 5 6 10 11 2 3.5/ 6!/8 9
133 Mys Blossom 514143 1 1 5 1 3 1 2 1
135 |Kolyuchin Bay 1 4 2 1 4 2 | 4 5| 2 3 1 1
136 |Ostrov Idlidlya 1 2 1 - 2 1 2 2 1 1 - -
137 Mys Serditse Kamen - 1 1 2 1 1 2 1 1 - -
138 |Chukota Coast Haulout - 1 1 - 3 1 1 3 1 2 - 1
143 \WAH Insect Relief - - - - 2 - - 3 - 1 - -
144 |Alaska Maritime Wildlife Refuge - - - - 2 1 - 4 - 1 - -
145 |Cape Lisburne - 1 - - 3 1 1 4 - 3 - 1
146 |Ledyard Bay - 1 - - 4 1 1 7 1 4 - -
147 |Point Lay Haulout - 2 1 - 5 2 2 5 1 12| - 1
148 |Kasegaluk Brown Bears 1 2 2 1 6 4 2 5 2 |13 1 1

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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LA|LA /LA LA|LA|LA|PL|PL|PL | PL|PL|PL
ID |Grouped Land Segments Name 11 4/5/6 10 11 2 3/5 6.8 9
149 |National Petroleum Reserve Alaska 1 3 3 3 5 7 2 4 5 8 4 110
150 Kasegaluk Lagoon Special Use Area - 1 1 - 2 1 1 1 1 3 - 1
151 Kuk River 1 3 3 1 5 5 3 4 4 8 1 5
152 TCH Insect Relief/Calving 1 1 2 1 3 4 1 2 3 3 2 7
153 |Smith Bay Spotted Seal Haulout - - - - - - - - - - 1 -
154 |Teshekpuk Lake Special Use Area - - - - - - - - - - 1 1
174 Russia Chukchi Coast Marine Mammals 11 /19 /13| 8 |16 |10 |18 |19 |12 |11 | 7 6
175 |Russia Chukchi Coast 12119 /13| 8 |16 |10 |18 |20 |12 |12 | 7 7
176 |United States Chukchi Coast 4 110 9 4 123119 9 |24 12|38 5 |21
177 |United States Beaufort Coast 2 3 4 4 4 7 3 3 6 5 7 |12
Table A.2-40. 60 Days-(Summer GLS).
LA|LA /LA LA|LA|LA|PL|PL |PL | PL|PL|PL
ID |Grouped Land Segments Name 11 4/5/6 10 11 2 3/5 /6.8 9
133 Mys Blossom 7 5 5 5 2 2 6 2 4 1 4 2
135 Kolyuchin Bay 2 4 3 1 4 2 4 5 3 3 1 1
136 |Ostrov Idlidlya 1 2 1 1 2 1 2 2 1 1 - -
137 |Mys Serditse Kamen - 1 1 - 2 1 1 2 1 1 - -
138 |Chukota Coast Haulout 1 1 1 1 3 1 1 4 1 2 - 1
143 WAH Insect Relief - - - - 2 - - 3 - 1 - -
144 Alaska Maritime Wildlife Refuge - - - 2 1 - 4 - 1 - -
145 |Cape Lisburne - 1 - - 3 1 1 4 - 3 - 1
146 |Ledyard Bay - 1 1 - 4 1 1 7 1 4 - -
147 |Point Lay Haulout - 2 1 - 5 2 2 6 1 (12 1 1
148 |Kasegaluk Brown Bears 1 3 2 1 6 4 2 5 2 |13 1 1
149 |National Petroleum Reserve Alaska 2 3 4 3 5 7 3 4 5 8 4 110
150 |Kasegaluk Lagoon Special Use Area - 1 1 - 2 1 1 1 1 3 - 1
151 |Kuk River 1 3 3 1 6 5 3 4 4 8 1 5
152 TCH Insect Relief/Calving 1 2 2 1 3 1 4 2 2 3 4 3 7
153 |Smith Bay Spotted Seal Haulout - - - - - - - - - - 1 -
154 Teshekpuk Lake Special Use Area - - - - - 1 - - - - 1 1
174 |Russia Chukchi Coast Marine Mammals 14 |21 |15 |11 |17 |12 |20 |20 |15 |12 | 10| 8
175 Russia Chukchi Coast 16 |22 |17 |13 |18 |13 |22 |21 |16 |13 |12 | 10
176 |United States Chukchi Coast 5|11 ]10| 5 |24 20 10| 25|13 38| 6 |21
177 |United States Beaufort Coast 2 3 5 4 5 8 3 3 6 5 7 |12
Table A.2-41. 180 Days-(Summer GLS).
LA/LA/LA/LA/LA/LA|PL|PL|PL|PL|PL|PL
ID |Grouped Land Segments Name 1 4/ 5 6 10 11 2 3.5/ 6!/8 9
133 Mys Blossom 8 6 6 5 2 3 7 2 5 2 5 3
135 |Kolyuchin Bay 2 5 3 2 5 2 4 5 3 3 2 1
136 |Ostrov Idlidlya 1 2 2 1 2 1 2 2 2 1 1 -
137 Mys Serditse Kamen - 1 1 - 2 1 1 2 1 1 - -
138 |Chukota Coast Haulout 1 1 1 1 3 1 1 4 1 2 1
143 WAH Insect Relief - - - - 2 - - 3 - 1 - -
144 |Alaska Maritime Wildlife Refuge - - - - 2 1 - 4 - 1 - -
145 |Cape Lisburne - 1 - - 3 1 1 4 - 3 - 1
146 |Ledyard Bay - 1 1 - 4 1 1 7 1 4 - -
147 |Point Lay Haulout - 2 1 1 5 2 2 6 1112 1 1
148 |Kasegaluk Brown Bears 1 3 2 1 6 4 3 5 2 |13 1 1
149 |National Petroleum Reserve Alaska 2 3 4 3 5 8 3 4 5 8 4 110
150 Kasegaluk Lagoon Special Use Area - 1 1 - 2 1 1 1 1 3 - 1
151 Kuk River 1 3 3 1 6 5 3 4 4 8 1 5
152 TCH Insect Relief/Calving 1 2 2 1 3 4 2 2 3 4 3 7
153 |Smith Bay Spotted Seal Haulout - - - - - - - - - - 1 -
154 |Teshekpuk Lake Special Use Area - - - - - 1 - - - - 1 1
174 Russia Chukchi Coast Marine Mammals 16 |23 |18 |13 |19 |14 |23 |21 |17 |13 |12 | 10
175 |Russia Chukchi Coast 19 |25 121 |16 |20 |16 |25 |22 |19 | 14 | 15| 12
176 |United States Chukchi Coast 5 | 11]10| 5 |24 20 |11 ][25[13 38| 6 |21
177 |United States Beaufort Coast 2 3 5 4 5 8 3 3 6 5 7 |12
Table A.2-42. 360 Days-(Summer GLS).
LA|LA/LA/LA|LA|LA|PL|PL|PL | PL|PL|PL
ID |Grouped Land Segments Name 11 4/5/6 10 11 2 3/5 /6.8 9
133 Mys Blossom 8 6 6 5 2 3 7 2 5 2 5 3
135 Kolyuchin Bay 2 5 3 2 5 2 4 5 3 3 2 1
136 |Ostrov Idlidlya 1 2 2 1 2 1 2 2 2 1 1 -
137 Mys Serditse Kamen - 1 1 - 2 1 1 2 1 1 - -

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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LA LA LA LA|LA|LA|PL | PL|PL PL|PL|PL
ID |Grouped Land Segments Name 11 4/5/6 10 11 2 3/5 /6.8 9
138 |Chukota Coast Haulout 1 1 1 1 3 1 1 4 1 2 1 1
143 WAH Insect Relief - - - - 2 - - 3 - 1 - -
144 |Alaska Maritime Wildlife Refuge - - - - 2 1 - 4 - 1 - -
145 |Cape Lisburne - 1 - - 3 1 1 4 - 3 - 1
146 |Ledyard Bay - 1 1 - 4 1 1 7 1 4 - -
147 |Point Lay Haulout - 2 1 1 5 2 2 6 1 112 1 1
148 |Kasegaluk Brown Bears 1 3 2 1 6 4 3 5 2 |13 1 1
149 |National Petroleum Reserve Alaska 2 3 4 3 5 8 3 4 5 8 4 110
150 |Kasegaluk Lagoon Special Use Area - 1 1 - 2 1 1 1 1 3 - 1
151 Kuk River 1 3 3 1 6 5 3 4 4 8 1 5
152 TCH Insect Relief/Calving 1 2 2 1 314 2 2 3 4 3 7
153 |Smith Bay Spotted Seal Haulout - - - - - - - - - - 1 -
154 Teshekpuk Lake Special Use Area - - - - - 1 - - - - 1 1
174 |Russia Chukchi Coast Marine Mammals 16 |23 119 |13 119 14 23|21 18 |13 /12] 10
175 Russia Chukchi Coast 19 |25 121 |16 |20 |16 |25 |22 |19 | 14 | 15| 12
176 |United States Chukchi Coast 5 111110 5 |24 120112513 /38| 6 |21
177 |United States Beaufort Coast 2 3 5 4 5 8 3 4 6 5 7 |12

Tables A.2-43 through A.2-48 represent summer conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain boundary segment within:

Table A.2-43. 3 Days-(Summer BS).

LA|LA|LA|LA LA LA |PL | PL PL|PL|PL | PL
1 4 5 6 |10 | 11 | 2 3 5 6 8 9

Note: All rows have all values less than 0.5 percent and are not shown

Table A.2-44. 10 Days-(Summer BS

ID Boundary Segment Name

D |Boundarv Seament Nam LA/LA|/LA|[LA|[LA|/LA|/PL|PL|PL|PL|PL|PL
CRIE Bl SR e 1,4 5|6 10|11 |2 3|5 6|89

Note: All rows have all values less than 0.5 percent and are not shown

Table A.2-45. 30 Days-(Summer BS)

ID Boundary Segment Name LA|LA | LA | LA LA | LA |PL|PL|PL|PL|PL | PL
1 4 5 6 10 | 11 2 3 5 6 8 9
5 |Chukchi Sea - 1 - - - - 1 - - - - -
6 |Chukchi Sea 1 1 1 1 - - 1 - 1 - 1 -
7 |Chukchi Sea 1 - - - - - - - - - - -
8 |Chukchi Sea 1 - - - - - - - - -
13 |Chukchi Sea 1 - - - - - - - - - - -
14 |Chukchi Sea 1 - - - - - - - - - - -
17 |Chukchi Sea 1 - - 1 - - - - - - 1 -
18 |Chukchi Sea 2 - - 2 - - - - - - 1 1
19 |Chukchi Sea 1 - - 2 - - - - - - 1 1
20 |Chukchi Sea 1 - - 1 - - - - - - -

Table A.2-46. 60 Days-(Summer BS).
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Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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LA LA | LA LA/ LA | PL | PL PL|PL|PL | PL

ID Boundary Segment Name 10 11 | 2 3 5 6 8 9

22 |Chukchi Sea 1 - - - B B - - - 1 -

NNPS o

25 |Beaufort Sea - - -
Table A.2-47. 180 Days-(Summer BS).
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Table A.2-48. 360 Days-(Summer BS).
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Tables A.2-49 through A.2-54 represent winter conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain environmental resource area
within:

Table A.2-49. 3 Days-(Winter ERA).

ID |[Environmental Resource Area Name e e e - Bl e e B ] I ]

1/4 56|10 11/ 2 3 |5 6|8 9
0 |Land - - - - - - - 2 - 5 - 4
1 |Kasegaluk Lagoon Area - - - - - - - - - 1 - -
6 |Hanna Shoal - - - |9 - 1 - - - - 171 1

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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PL |PL | PL |PL

ID |[Environmental Resource Area Name 5 6|8 9

10 |Ledyard Bay SPEI Critical Habitat Area - - - - - 8 - -

16 |Barrow Canyon - - - - - - - 3

19 |Chukchi Spring Lead System - - - - 16 - |11

23 |Polar Bear Offshore - 1 1 - 2 | 65| - 5

38 |SUA: Pt. Hope - Cape Lisburne - - - -

10
1
15 |Cape Lisburne Seabird Colony Area - - - - 1 - R
3
59

39 [SUA: Pt. Lay - Kasegaluk - - - - - |1 22| - 1

40 [SUA: Icy Cape - Wainwright - - - - - 1 7 - | 57

41 |SUA: Barrow - Chukchi - - - - -

47 |Hanna Shoal Walrus Use Area - - - 8 -

49 |Chukchi Spring Lead 1 - - - - 1

50 |Pt Lay Walrus Offshore - . - - 3

N
,

NINIEN I FR R |Q)%-bll\)l\)w;
\

51 |Pt Lay Walrus Nearshore - - - -

53 |Chukchi Spring Lead 2 - - - - 11

54 |Chukchi Spring Lead 3 - - - - -

7
4
48 |Chukchi Lead System 4 - - - - 110 1 15| -
1
7
4

57 |Skull Cliffs - - - - R

62 |Herald Shoal Polynya 2 - 4 1 - - - 4 - - - -

64 |Peard Bay Area - - - - - - - - - R -

70 |North Central Chukchi 1 - B _

102 |Opilio Crab EFH - - - N

103 |Saffron Cod EFH - - - -
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123 |AK Chukchi Offshore 3 4 6 2

124 |Central Chukchi Offshore - 2 1
Table A.2-50. 10 Days-(Winter ERA).
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124 |Central Chukchi Offshore 2 6

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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Table A.2-51. 30 Days-(Winter ERA).

ID |[Environmental Resource Area Name

LA

LA

LA|LA|PL PL | PL | PL|PL | PL
10 |11 | 2 5 8 | 9
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Table A.2-52. 60 Days-(Winter ERA).

ID |[Environmental Resource Area Name

LA

PL|PL | PL | PL | PL

Land

35

Kasegaluk Lagoon Area

0
1
4 |SUA:Naukan/Russia
6 |Hanna Shoal

19

7 |Krill Trap

10 |Ledyard Bay SPEI Critical Habitat Area

11 |Wrangel Island 12 nm & Offshore
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18 |Murre Rearing and Molting Area
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Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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ID |[Environmental Resource Area Name N A A LA L e S i B O
1 4 |56 10/11] 2 | 3 | 5|6 | 8|9
40 |SUA: Icy Cape - Wainwright 3 5 7 7 113123 | 5 9 |11 [25 |12 | 66
41 |SUA: Barrow - Chukchi - - - 1 2 2 - 1 1 2 2 5
46 |Wrangel Island 12 nmi Buffer 2 13 ] 8 8 8 3 4 9 3 7 3 6 3
47 |Hanna Shoal Walrus Use Area 3 6 7 13| 7 |11] 6 6 8 7 11914
48 |Chukchi Lead System 4 4 7 |10 |11 [25 35| 7 |24 |14 62|18 | 56
49 |Chukchi Spring Lead 1 1 1 1 7 4 1 9 1 7 1 3
50 |Pt Lay Walrus Offshore - - - - 5 3 - 5 1 9 - 3
51 |Pt Lay Walrus Nearshore - - - - 1 - - 1 - 6 - -
52 |Russian Coast Walrus Offshore 1 6 3 1 10| 5 4 |13 ] 3 8 2 4
53 |Chukchi Spring Lead 2 - 2 2 1 |17 |12 |1 |17 | 3 |27 | 3 9
54 |Chukchi Spring Lead 3 - 3 3 3 7 12 2 6 511 6 |25
55 |Point Barrow, Plover Islands - - - - - 1 - - - - 1 1
57 |Skull Cliffs 1 1 2 2 2 4 1 2 2 4 3 |13
58 |Russian Coast Walrus Nearshore - 1 1 - 3 1 1 5 1 2 1 1
59 |Ostrov Kolyuchin - - - - - - - 1 - - - -
61 |Pt Lay-Barrow BH GW SSF - 1 1 1 1 1 1 1 1 - 1
62 |Herald Shoal Polynya 2 9 |20 /16 | 11| 9 |11]21| 8 |15 8 | 10| 9
63 |North Chukchi 1 - - 1 - - - - - - - -
64 |Peard Bay Area - - 2 1 1 2 3
66 |Herald Island 1 - - - - - - - - - - -
70 |North Central Chukchi 2 - - 1 - - - - - - - -
74 |Offshore Herald Island 5 2 2 3 1 1 2 - 2 1 2 1
80 |Beaufort Outer Shelf 1 - - - - - - - - - - - 1
91 |Hope Sea Valley 3 4 3 2 2 2 3 2 3 1 2 2
102 |Opilio Crab EFH 2 4 3 1 |13 6 4 |16 | 4 [ 12| 2 5
103 |Saffron Cod EFH 5 11 /131233 /34|11 38|18 |55 19|60
107 |Pt Hope Offshore - - - - - - - 1 - - - -
119 |AK BFT Outer Shelf&Slope 10 - - - - 1 - - 1 - 1 - -
121 |C Lisburne - Pt Hope - - - - 1 - - 1 - 1 -
122 |North Chukotka Offshore 2 2 2 2 1 1 2 1 1 - 1 -
123 |AK Chukchi Offshore 5 5 9 7 1 3 3 1 6 1 6 2
124 |Central Chukchi Offshore 4 7 5 4 2 3 7 2 5 2 3 3
Table A.2-53. 180 Days-(Winter ERA).
ID |[Environmental Resource Area Name R A A L e S S i B O
1 4 | 56 10/11] 2 | 3 | 5 /6|8 |9
0 |Land 41 61 |54 | 45|64 | 58 |59 66|56 |67 48|60
1 |Kasegaluk Lagoon Area - - - - - - - - - 2 - -
4 [SUA:Naukan/Russia 1 2 1 1 4 2 2 6 1 4 1 2
6 |Hanna Shoal 4 6 8 /20| 6 |11 5 5 8 6 129 | 11
7 Krill Trap - 1 1 - 1 1 1 1 1 1 - 1
10 |Ledyard Bay SPEI Critical Habitat Area - - - - 3 2 - 4 - 110 | - 2
11 |Wrangel Island 12 nm & Offshore 3 3 3 2 3 2 3 3 3 2 1 2
15 |Cape Lisburne Seabird Colony Area - - - - 2 1 - 3 - 2 - 1
16 |Barrow Canyon 2 3 4 5 6 9 3 5 6 7 7 |16
18 |Murre Rearing and Molting Area 1 4 3 1 8 5 3 [10] 3 7 2 4
19 |Chukchi Spring Lead System - 2 2 2 (11121 /111 4 23| 5 |19
20 |East Chukchi Offshore - - - 1 - 1 - - - - 1 1
23 |Polar Bear Offshore 6 |14 13| 9 |71 44 |13 |71 12079 14 | 3
30 |Beaufort Spring Lead 1 - 1 1 2 3 - 2 1 3 2 4
31 |Beaufort Spring Lead 2 - - - - 1 1 - 1 - 2 1 3
32 |Beaufort Spring Lead 3 - - - - - - - - - - - 1
38 |SUA: Pt. Hope - Cape Lisburne - 1 1 1 4 2 1 7 2 7 1 2
39 |SUA: Pt. Lay - Kasegaluk 1 1 1 1 4 5 1 3 2 128 2 5
40 |SUA: Icy Cape - Wainwright 3 6 8 8 |14 24| 6 |10 | 11|26 | 13 | 66
41 |SUA: Barrow - Chukchi - - - 1 2 3 - 1 1 2 2 5
42 |SUA: Barrow - East Arch 1 1 1 - 1 1 1 1 1 1 1 1
43 |SUA: Nuigsut - Cross Island - 1 - - 1 - 1 1 1 1 - -
46 |Wrangel Island 12 nmi Buffer 2 15, 9 |10 10| 4 6 |11 4 8 3 8 5
47 |Hanna Shoal Walrus Use Area 4 |10 [ 10151014 ] 9 9 |11 110 |22 | 17
48 |Chukchi Lead System 4 5 7 |11 ]12 |26 136 | 7 |24 15|62 |19 | 56
49 |Chukchi Spring Lead 1 1 1 1 7 4 1 9 1 7 1 3
50 |Pt Lay Walrus Offshore - - - - 5 3 - 5 1 9 1 3
51 |Pt Lay Walrus Nearshore - - - - 1 - - 1 - 6 - 1
52 |Russian Coast Walrus Offshore 2 7 4 2 11| 6 5 14| 4 8 2 5
53 |Chukchi Spring Lead 2 2 2 1 |17 1121 2 |18 3 |27 | 3 9
54 |Chukchi Spring Lead 3 - 3 4 3 8 |13 3 7 6 |12 | 7 | 26
55 |Point Barrow, Plover Islands - - - 1 - 1 - - - - 1 1
56 |Hanna Shoal Area 1 2 1 1 2 2 1 2 2 2 2 1

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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ID |[Environmental Resource Area Name N A A Lo L e S i B O
1 4 |56 10/11] 2 | 3 | 5|6 | 8|9
57 |Skull Cliffs 1 1 2 2 2 5 1 2 3 4 4 | 14
58 |Russian Coast Walrus Nearshore 1 2 1 1 4 2 1 5 1 3 1 1
59 |Ostrov Kolyuchin - - - - - - - 1 - - - -
61 |Pt Lay-Barrow BH GW SSF 1 3 2 1 3 2 2 3 2 3 1 2
62 |Herald Shoal Polynya 2 10|21 |16 |12 10 |11 |21 | 8 |16 | 8 |11 | 9
63 |North Chukchi 1 - - 1 - - - - - - - -
64 |Peard Bay Area - 1 1 - 3 2 1 2 1 3 1 3
66 |Herald Island 1 1 1 1 1 1 1 1 1 1 1 -
70 |North Central Chukchi 2 - - 1 - - - - - - - -
74 |Offshore Herald Island 5 2 2 3 1 1 2 - 2 1 2 1
80 |Beaufort Outer Shelf 1 - 1 - - 1 1 - 1 1 1 1 1
82 |N Chukotka Nrshr 2 - - - - - - - 1 - - - -
91 |Hope Sea Valley 3 4 3 2 2 2 3 2 3 1 2 2
101 |Beaufort Outer Shelf 2 - 1 - - 1 1 - 1 1 1 - 1
102 |Opilio Crab EFH 2 4 3 2 113 | 6 4 |16 | 4 [ 12| 2 5
103 [Saffron Cod EFH 6 |13 /14 1133535 |12 |39 |19 |55 |20 | 61
107 |Pt Hope Offshore - - - - - - - 1 - - - -
109 |AK BFT Shelf Edge - - - - - - - - - 1 - -
110 |AK BFT Quter Shelf&Slope 1 - - - - 1 - 1 - 1 - -
111 |AK BFT OQuter Shelf&Slope 2 - - - - 1 - - 1 - 1 - -
112 |AK BFT Outer Shelf&Slope 3 - - - - 1 - - 1 - 1 - -
113 |AK BFT Quter Shelf&Slope 4 - - - - 1 - - 1 - 1 - -
114 |AK BFT Outer Shelf&Slope 5 - 1 - - 1 1 - 1 1 1 - -
115 |AK BFT Outer Shelf&Slope 6 - 1 - - 1 1 1 1 1 1 - -
116 |AK BFT Outer Shelf&Slope 7 - 1 1 - 1 1 1 1 1 1 1 1
117 |AK BFT Outer Shelf&Slope 8 - 1 1 - 1 1 1 1 1 1 1 1
118 |AK BFT Outer Shelf&Slope 9 - 1 1 - 1 1 1 1 1 1 1 1
119 |AK BFT Outer Shelf&Slope 10 1 2 2 1 3 2 2 3 2 2 1 1
121 |C Lisburne - Pt Hope - - - - 1 - - 1 - 1 - -
122 |North Chukotka Offshore 2 2 2 2 1 1 2 1 1 - 1 -
123 |AK Chukchi Offshore 5 5 9 7 1 3 3 1 6 1 6 2
124 |Central Chukchi Offshore 4 7 5 4 2 3 7 2 5 2 3 3
Table A.2-54. 360 Days-(Winter ERA).
ID |[Environmental Resource Area Name N A A L L e S i B O
1 4 | 56 10/11] 2 | 3 | 5 /6|8 |9
0 |Land 42 | 61 |54 |45 |64 |59 | 59 66 | 56 | 68 | 48 | 60
1 |Kasegaluk Lagoon Area - - - - - - - - - 2 - -
4 [SUA:Naukan/Russia 1 2 1 1 4 2 2 6 1 4 1 2
6 |Hanna Shoal 4 6 8 |20 6 |11 | 5 5 8 6 |29 | 11
7 Krill Trap - 1 1 - 1 1 1 1 1 1 - 1
10 |Ledyard Bay SPEI Critical Habitat Area - - - - 3 2 - 4 - 110 | - 2
11 |Wrangel Island 12 nm & Offshore 3 3 3 2 3 2 3 3 3 2 2 2
15 |Cape Lisburne Seabird Colony Area - - - - 2 1 - 3 - 2 - 1
16 |Barrow Canyon 2 3 4 5 6 9 3 5 6 7 7 |16
18 |Murre Rearing and Molting Area 1 4 3 1 8 5 3 [10] 3 7 2 4
19 |Chukchi Spring Lead System - 2 2 2 (11121 /11 ] 4 23| 5 |19
20 |East Chukchi Offshore - - - 1 - 1 - - - - 1 1
23 |Polar Bear Offshore 6 |14 |13 ] 9 |71 44 |13 |71 12079 14 | 3
30 |Beaufort Spring Lead 1 - - 1 1 2 3 - 2 1 3 2 4
31 |Beaufort Spring Lead 2 - - - - 1 1 - 1 - 2 1 3
32 |Beaufort Spring Lead 3 - - - - - - - - - - - 1
38 |SUA: Pt. Hope - Cape Lisburne - 1 1 1 4 2 1 7 2 7 1 2
39 |SUA: Pt. Lay - Kasegaluk 1 1 1 1 4 5 1 3 2 128 2 5
40 |SUA: Icy Cape - Wainwright 3 6 8 8 |14 24| 6 |10 | 11|26 | 13 | 66
41 |SUA: Barrow - Chukchi - - - 1 2 3 - 1 1 2 2 5
42 |SUA: Barrow - East Arch 1 1 1 - 1 1 1 1 1 1 1 1
43 |SUA: Nuigsut - Cross Island - 1 - - 1 - 1 1 1 1 - -
46 |Wrangel Island 12 nmi Buffer 2 15, 9 |10 10| 4 6 |11 4 8 3 8 5
47 |Hanna Shoal Walrus Use Area 4 |10 [10[15[10 15| 9 9 |11 110 |22 | 17
48 |Chukchi Lead System 4 5 7 |11 ]12 |26 136 | 7 |24 15|62 |19 | 56
49 |Chukchi Spring Lead 1 - 1 1 1 7 4 1 9 1 7 1 3
50 |Pt Lay Walrus Offshore - - - - 5 3 - 5 1 9 1 3
51 |Pt Lay Walrus Nearshore - - - - 1 - - 1 - 6 - 1
52 |Russian Coast Walrus Offshore 2 7 4 2 11| 6 5 14| 4 8 2 5
53 |Chukchi Spring Lead 2 - 2 2 1 |17 1121 2 |18 3 |27 | 3 9
54 |Chukchi Spring Lead 3 - 3 4 3 8 |13 3 7 6 |12 | 7 | 26
55 |Point Barrow, Plover Islands - - - 1 - 1 - - - - 1 1
56 |Hanna Shoal Area 1 2 1 1 2 2 1 2 2 2 2 1

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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LA PL |PL | PL

,_
>
=
>
A
T
L

ID |[Environmental Resource Area Name

-
o
-
-

57 |Skull Cliffs

[¢)]

58 |Russian Coast Walrus Nearshore

59 |Ostrov Kolyuchin

N [=[w]|On

N[ [N

61 |Pt Lay-Barrow BH GW SSF

N
N
-
[

62 |Herald Shoal Polynya 2

63 |North Chukchi

64 |Peard Bay Area

-w-@m-—‘go

66 |Herald Island

70 |North Central Chukchi

74 |Offshore Herald Island

|U'||\)_\|_\8_\|_\_\_L
'N'—\—"BM'—‘—‘N-U

80 |Beaufort Outer Shelf 1

82 |N Chukotka Nrshr 2

91 |Hope Sea Valley

101 |Beaufort Outer Shelf 2

N[N .w_\A.AQA.AN@;

102 |Opilio Crab EFH

85_\_\. alalalalw]r |o|lw| |w|s|lo

Dfen|alpof |||

-

103 |Saffron Cod EFH

N
w
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107 |Pt Hope Offshore

109 /AK BFT Shelf Edge -

110 |AK BFT Quter Shelf&Slope 1 -

111 |AK BFT OQuter Shelf&Slope 2 -

112 |AK BFT Quter Shelf&Slope 3 -

113 |AK BFT Quter Shelf&Slope 4 -

114 |AK BFT Outer Shelf&Slope 5 -

115 |AK BFT Quter Shelf&Slope 6 -

116 |AK BFT Outer Shelf&Slope 7 -

117 |AK BFT Quter Shelf&Slope 8 -

118 |AK BFT Quter Shelf&Slope 9

[ PSRN IR RN PN Y

119 |AK BFT QOuter Shelf&Slope 10

121 |C Lisburne - Pt Hope

122 |North Chukotka Offshore

123 |AK Chukchi Offshore

ool ol o e ] .a.;;_\.bu_\mu_\_xuﬁmum_\.p;
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124 |Central Chukchi Offshore

Tables A.2-55 through A.2-60 represent winter conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain land segment within:

Table A.2-55. 3 Days-(Winter LS).

LA|LA LA|LA|LA|LA|PL | PL|PL | PL PL|PL

ID |Land Segment Name 1 45 6 10 11| 2 3 | 5

65 |Buckland, Cape Lisburne - - - - - - - 1 -

73 |Tungaich Point, Tungak Creek - - - - - - - - R

74 |Kasegaluk Lagoon, Solivik Isl. - - - - - - - - -

6

72 |Point Lay, Siksrikpak Point - - - - - - - - - 2 R -
1
1

79 |Point Belcher, Wainwright - - - - - - - - R

80 |Eluksingiak Point, Kugrua Bay - - - - - - - - - - - 1
Table A.2-56. 10 Days-(Winter LS).

ID |[Land Segment Name

64 |Kukpuk River, Point Hope - - - - - - B

65 |Buckland, Cape Lisburne - - - - 1 _ B

66 |Ayugatak Lagoon - - - - - - -

67 |Cape Sabine, Pitmegea River - - - - - - -

72 |Point Lay, Siksrikpak Point - - - - - - - - _

73 |Tungaich Point, Tungak Creek - - - - - - - - R

74 |Kasegaluk Lagoon, Solivik Isl. - - - - - - - B _

75 |Akeonik, Icy Cape - - - - - - - - -

76 |Avak Inlet, Tunalik River - - - - - - - _ -

78 |Point Collie, Sigeakruk Point - - - - -

79 |Point Belcher, Wainwright - - - - - 1 - - -
80 |Eluksingiak Point, Kugrua Bay - - - - - 1

81 |Peard Bay, Point Franklin - - - - -

82 |Skull Cliff - - - - - - - - -

83 |Nulavik, Loran Radio Station - - - - - - - - -

84 |Will Rogers & Wiley Post Mem. - - - - - 1 - - -

'
||||||_x||—xl\)l\>l\)—\4l\)l0')p
'
'

'
NN [= = alwlw|=a=]

85 |Barrow, Browerville, Elson Lag. - - - - - 1 - R -

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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Table A.2-57.

30 Days-(Winter LS).

Land Segment Name

LA

LA
10

LA
11

-
N =

)
-

PL

w
(3]
(=]
o
©

Mys Evans

Ostrov Mushtakova

Kosa Bruch

E. Wrangel Island, Skeletov

NN ==

s

]
i
]
N
'

Polyarnyy, Pil'gyn

Laguna Pil'khikay, Pil'khikay

Rypkarpyy, Mys Shmidta

Emuem, Tenkergin

LS 24

Laguna Amguema, Yulinu

Ekugvaam, Kepin, Pil'khin

Laguna Nut, Rigol'

Vankarem,Vankarem Laguna

Mys Onman, Vel'may

Nutepynmin, Pyngopil'gyn

Alyatki, Zaliv Tasytkhin

aAlalalalalalalalal—al

Mys Dzhenretlen, Eynenekvyk

Neskan, Laguna Neskan

[ lalalalalala]r [

Tepken, Memino

Enurmino, Mys Neten

Mys Serdtse-Kamen

 aalalalalalalalalalalalalalalalala)

alalalalalnN el alalalalalalalalalalal

L alalalalalalnalalalalalalalala]

Chegitun, Utkan

Enmytagyn, Inchoun, Mitkulen

Cape Dezhnev, Naukan, Uelen

Kukpuk River, Point Hope

Buckland, Cape Lisburne

Ayugatak Lagoon

[ PN P3Y [ G BN YT NOY £ Y11 TCTTNCY XY ROV O [N R G G

Cape Sabine, Pitmegea River

Point Lay, Siksrikpak Point

Tungaich Point, Tungak Creek

Kasegaluk Lagoon, Solivik Isl.

Akeonik, Icy Cape

Avak Inlet, Tunalik River

Point Collie, Sigeakruk Point

Point Belcher, Wainwright

Eluksingiak Point, Kugrua Bay

Peard Bay, Point Franklin

T PN Y N PN N i

'
T NN N EN U DY 1 O] [0 RN 1 O] F20) N PN N N 1O RN NG DR RN Y NG R NG PG I
'
'

Skull Cliff

Nulavik, Loran Radio Station

Will Rogers & Wiley Post Mem.

Barrow, Browerville, Elson Lag.

N|[—

'
Nlw|a|lalalw|(n[=a|ala]:

Table A.2-58.

60 Days-(Winter LS).

Land Segment Name

,_
>

-
)
-

Mys Evans

Ostrov Mushtakova

Kosa Bruch

E. Wrangel Island, Skeletov

Mys Proletarskiy

Bukhta Davidova

W
NN NN P
(2]

Mys Yakan

T N N Y Y[ ) N S

T N PN T CY PN DN

Pil'khikay, Laguna Rypil'khin

Laguna Kuepil'khin, Leningradskiy

Polyarnyy, Pil'gyn

Laguna Pilkhikay, Pilkhikay

Rypkarpyy, Mys Shmidta

Emuem, Tenkergin

LS 24

Laguna Amguema, Yulinu

Ekugvaam, Kepin, Pil'khin

Laguna Nut, Rigol'

Vankarem,Vankarem Laguna

Mys Onman, Vel'may

Nutepynmin, Pyngopil'gyn

Alyatki, Zaliv Tasytkhin

Mys Dzhenretlen, Eynenekvyk

Neskan, Laguna Neskan

Alalalalalalalalalalalna]a—a]

NIN[WWWIWWININININ|IN| ===
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Note:

For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** =
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.

Greater than 99.5 percent;

A.2. OSRA Conditional and Combined ProbabilityTables
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LA
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-

ID |Land Segment Name

-
° >
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- >

34 |Tepken, Memino

35 |[Enurmino, Mys Neten

36 |Mys Serdtse-Kamen

37 |Chegitun, Utkan -

RIRIN NN

38 |[Enmytagyn, Inchoun, Mitkulen -

39 |Cape Dezhnev, Naukan, Uelen -

IA_\_\_‘I\)[\)Nv

64 |Kukpuk River, Point Hope -

[ N IO N BN DN TS TS TS

65 |Buckland, Cape Lisburne -

== 2NN (W Ww|w

66 |Ayugatak Lagoon -

67 |Cape Sabine, Pitmegea River -

72 |Point Lay, Siksrikpak Point -

73 |Tungaich Point, Tungak Creek -

74 |Kasegaluk Lagoon, Solivik Isl. -

RN Y Y

75 |Akeonik, Icy Cape -

76 |Avak Inlet, Tunalik River -

77 |Nivat Point, Nokotlek Point -

78 |Point Collie, Sigeakruk Point -

79 |Point Belcher, Wainwright -

80 |Eluksingiak Point, Kugrua Bay -

'
PR PN T O] PN I () NG DN Y
'

81 |Peard Bay, Point Franklin -

82 |Skull Cliff -

83 |Nulavik, Loran Radio Station -

84 |Will Rogers & Wiley Post Mem. -
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85 |Barrow, Browerville, Elson Lag. -

Table A.2-59. 180 Days-(Winter LS).
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Mys Blossom, Laguna Vaygach

Mys Florens, Gusinaya

Mys Ushakova, Laguna Drem-Khed

Ostrov Mushtakova

Kosa Bruch

1
3
4
5 |Mys Evans
6
7
8

E. Wrangel Island, Skeletov

9 [Mys Proletarskiy

10 |Bukhta Davidova

I N N FNY 1O N N

12 |Bukhta Predatel'skaya

el
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15 |Billings, Laguna Adtaynung

16 |[Mys Enmytagyn

17 |Mys Yakan

18 |Pil'khikay, Laguna Rypil'khin

19 |Laguna Kuepil'khin, Leningradskiy

20 |Polyarnyy, Pil'gyn

21 |Laguna Pil'’khikay, Pil'khikay

22 |Rypkarpyy, Mys Shmidta

23 |[Emuem, Tenkergin

24 LS24

25 |Laguna Amguema, Yulinu

26 |Ekugvaam, Kepin, Pil'’khin

27 |Laguna Nut, Rigol'

28 |Vankarem,Vankarem Laguna

29 |Mys Onman, Vel'may

30 |Nutepynmin, Pyngopil'gyn

31 |Alyatki, Zaliv Tasytkhin

32 |Mys Dzhenretlen, Eynenekvyk

33 |Neskan, Laguna Neskan

34 |Tepken, Memino

35 |[Enurmino, Mys Neten

36 |Mys Serdtse-Kamen
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37 |Chegitun, Utkan
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38 |[Enmytagyn, Inchoun, Mitkulen -

39 |Cape Dezhnev, Naukan, Uelen -
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64 |Kukpuk River, Point Hope -
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65 |Buckland, Cape Lisburne - - R -

66 |Ayugatak Lagoon - - - _
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67 |Cape Sabine, Pitmegea River - - - -

72 |Point Lay, Siksrikpak Point - - - -

NW[=2NW|=2|N[=2(NWWININW[ARWINININ (=[]

73 |Tungaich Point, Tungak Creek - - - - - - - - -

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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LA|LA/LA LA/ LA/LA|PL|PL|PL PL | PL

ID |Land Segment Name 11415 610 )

74 |Kasegaluk Lagoon, Solivik Isl. - - - - 1

75 |Akeonik, Icy Cape - - - - 1

76 |Avak Inlet, Tunalik River - - - - B

77 |Nivat Point, Nokotlek Point - - - - -

78 |Point Collie, Sigeakruk Point - - - - -

79 |Point Belcher, Wainwright - - 1 1 1

80 |[Eluksingiak Point, Kugrua Bay - - - - _

TR =N =N

81 |Peard Bay, Point Franklin - - - - -

82 |Skull Cliff - - - - -

83 |Nulavik, Loran Radio Station - -

84 |Will Rogers & Wiley Post Mem. - -

85 |Barrow, Browerville, Elson Lag. - 1
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86 |Dease Inlet, Plover Islands - -

Table A.2-60. 360 Days-(Winter LS).
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Mys Blossom, Laguna Vaygach

Mys Florens, Gusinaya

Mys Ushakova, Laguna Drem-Khed

Ostrov Mushtakova

Kosa Bruch

1
3
4
5 |Mys Evans
6
7
8

E. Wrangel Island, Skeletov

9 [Mys Proletarskiy

10 |Bukhta Davidova

P N BN T NOY 1 O N N

12 |Bukhta Predatel'skaya
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15 [Billings, Laguna Adtaynung

16 |Mys Enmytagyn

17 [Mys Yakan

18 |Pil'khikay, Laguna Rypil'’khin

19 |Laguna Kuepil'khin, Leningradskiy

20 |Polyarnyy, Pil'gyn

21 |Laguna Pil'khikay, Pil'khikay

22 |Rypkarpyy, Mys Shmidta

23 |[Emuem, Tenkergin

24 LS 24

25 |Laguna Amguema, Yulinu

26 |Ekugvaam, Kepin, Pil'khin

27 |Laguna Nut, Rigol'

28 |Vankarem,Vankarem Laguna

29 |Mys Onman, Vel'may

30 |Nutepynmin, Pyngopil'gyn

31 |Alyatki, Zaliv Tasytkhin

32 |Mys Dzhenretlen, Eynenekvyk

33 |Neskan, Laguna Neskan

34 |Tepken, Memino

35 |[Enurmino, Mys Neten

36 |Mys Serdtse-Kamen

ValalalalalnNalalalalalalNN el
Vi alalalalandNNd NN NN NN N e )

37 |Chegitun, Utkan

=== NN N[WIWININININNINN|N ===

38 |[Enmytagyn, Inchoun, Mitkulen -

=S 22NN (WWIW|AR(WWIWWWINININN[= ===
=2 22NN NN WWWIWWINININININ| ===

=2 AINININININRWINININININ(=a |

39 |Cape Dezhnev, Naukan, Uelen -

64 |Kukpuk River, Point Hope - - - -

N
]

65 |Buckland, Cape Lisburne - - - R

66 |Ayugatak Lagoon - - - R

== [=2ININ(NWWWWW AR (WININN (==
=W =2 N N(WBARWWWWA[R[WIN|IN(N =[]

67 |Cape Sabine, Pitmegea River - - - -

72 |Point Lay, Siksrikpak Point - - - -

73 |Tungaich Point, Tungak Creek - - - -

74 |Kasegaluk Lagoon, Solivik Isl. - - - -

75 |Akeonik, Icy Cape - - R R

TR =N =N

76 |Avak Inlet, Tunalik River - - _ -

77 |Nivat Point, Nokotlek Point - - - -

78 |Point Collie, Sigeakruk Point - - - - -

79 |Point Belcher, Wainwright - - 1 1 1

=N =] [ NININW =2 NW[=2IN=2N[WWININW|BRWINN N | === (==

TR PN 1Y PN [ (RN P BN Y
'
'
'

80 [Eluksingiak Point, Kugrua Bay - - - - -

81 |Peard Bay, Point Franklin - - - - -

82 |Skull Cliff - - - - R

83 |Nulavik, Loran Radio Station - - - - -

N
]
'
]
'
N

wN|alalw[nlalalalalr [ [ oo el N[NNI NN == alalalafc [ oo [ [l | | |m;

84 |Will Rogers & Wiley Post Mem. - - 1 1 1 1 2

N
'
'
RN

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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LA/LA/LA LA/ LA|LA|PL|PL|PL | PL | PL | PL

ID Land Segment Name 11245 611 11/ 2 3 5|6 8|9

85 |Barrow, Browerville, Elson Lag. - 1 1 2 1 2 1 1 1 2 2 4

86 |Dease Inlet, Plover Islands - - - - - - - - - - 1 1

Tables A.2-61 through A.2-66 represent winter conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain group of land segments within:

Table A.2-61. 3 Days-(Winter GLS).

D Grouped Land Segments Name LA|LA|LA | LA|LA LA|PL|PL PL PL PL|PL

144 |Alaska Maritime Wildlife Refuge - - - - - - - 1 -

147 |Point Lay Haulout - - - - - - - - R

1]/4|5|6 1|11 2| 3|56 |8 |9
4

149 |National Petroleum Reserve Alaska - - - - - - - - B

151 |[Kuk River - - - - - - _ B _

'
'
FN NN

176 |United States Chukchi Coast - - - - - - - 2 -
Table A.2-62. 10 Days-(Winter GLS).
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ID Grouped Land Segments Name

144 |Alaska Maritime Wildlife Refuge - - - - 1 - - 2 -

147 |Point Lay Haulout - - - - 1

149 |National Petroleum Reserve Alaska - - - -

151 |[Kuk River

1
150 Kasegaluk Lagoon Special Use Area - - - - - - - - R
1

174 |Russia Chukchi Coast Marine Mammals

'
'

alalalala|lodioe
'

1 1
175 |Russia Chukchi Coast 2 2
176 |United States Chukchi Coast - -

'
1 WO(N[=]
Vo=
[ SN e
L=

>
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-
NI

177 |United States Beaufort Coast - -
Table A.2-63. 30 Days-(Winter GLS).
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ID Grouped Land Segments Name

(3}
(=2}
©
©

133 |Mys Blossom 1 - - -

135 Kolyuchin Bay - - - -

138 |Chukota Coast Haulout - 1 - -

143 WAH Insect Relief - - - -

144 |Alaska Maritime Wildlife Refuge - - - -

146 |Ledyard Bay - - - -

147 |Point Lay Haulout - - - -

148 |Kasegaluk Brown Bears - - - -

149 |National Petroleum Reserve Alaska - 1 1 1

150 |Kasegaluk Lagoon Special Use Area - - - -

151 |[Kuk River - - - -
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174 |Russia Chukchi Coast Marine Mammals 5 6 5 5

175 |Russia Chukchi Coast 17 127 119 | 13

-
©
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w

ala
o

176 |United States Chukchi Coast 1 2 3 3
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177 |United States Beaufort Coast - - - 1
Table A.2-64. 60 Days-(Winter GLS).
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ID Grouped Land Segments Name

(3}
(=2}
©

135 |Kolyuchin Bay

1 4
133 |Mys Blossom 1 1
138 |Chukota Coast Haulout 1 2

143 WAH Insect Relief

ESINIE

144 |Alaska Maritime Wildlife Refuge - -
146 |Ledyard Bay - -

147 |Point Lay Haulout - B

148 |Kasegaluk Brown Bears - -

N

149 |National Petroleum Reserve Alaska 1 1

150 |Kasegaluk Lagoon Special Use Area - -

Al [N |w|—a 0 [

151 |[Kuk River - -

'
O |lw|=a(~N|=|w|=]w]

174 |Russia Chukchi Coast Marine Mammals 10 | 12
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175 |Russia Chukchi Coast 31149139 |30
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176 |United States Chukchi Coast 2 3 4 4
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177 |United States Beaufort Coast - - 1 2

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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Table A.2-65. 180 Days-(Winter GLS).
LA LA LA LA|LA|LA|PL|PL|PL PL|PL|PL
ID Grouped Land Segments Name 11 24/5/6 10 11 2 3/5 6.8 9
133 Mys Blossom 2 3 2 2 3 2 3 3 3 2 2 2
135 |Kolyuchin Bay - - - - 1 - - 1 - - - -
138 |Chukota Coast Haulout 1 2 2 1 3 3 2 3 2 3 2 2
143 WAH Insect Relief - - - - 1 1 - 1 1 1 - -
144 |Alaska Maritime Wildlife Refuge - - - 1 1 - 2 - 3 - -
146 |Ledyard Bay - - - 1 - 1 - 1 - -
147 |Point Lay Haulout - - - - 1 1 - 1 - 7 1 1
148 |Kasegaluk Brown Bears - - 1 1 - 1 - - 1 1 1 -
149 |National Petroleum Reserve Alaska 1 1 2 2 2 4 1 1 2 3 3 |10
150 Kasegaluk Lagoon Special Use Area - - - - - 1 - - - 1 1 2
151 Kuk River - - 1 1 1 2 - 1 1 2 1 4
152 TCH Insect Relief/Calving - - - - 1 - - 1 - 1 - 1
174 |Russia Chukchi Coast Marine Mammals 14 |17 |16 |14 |15 |14 |16 |15 | 15 | 13 | 13 | 12
175 Russia Chukchi Coast 40 | 58 | 50 | 40 | 54 | 45 | 56 | 56 | 50 | 43 | 39 | 36
176 |United States Chukchi Coast 2 3 5 511012 | 3 |10 | 6 | 23] 7 |20
177 |United States Beaufort Coast 1 1 1 2 2 3 1 1 2 2 3 5
Table A.2-66. 360 Days-(Winter GLS).
LA/ LA/LA/LA/LA/LA|PL|PL|PL|PL|PL|PL
ID Grouped Land Segments Name 1 4/ 5 6 10 .11 2 3.5/ 6!/8 9
133 Mys Blossom 2 3 3 2 3 2 3 3 3 2 2 2
135 |Kolyuchin Bay - - - - 1 - - 1 - - - -
138 |Chukota Coast Haulout 1 2 2 1 3 3 2 3 2 3 2 2
143 WAH Insect Relief - - - - 1 1 - 1 1 1 - -
144 Alaska Maritime Wildlife Refuge - - - - 1 1 - 2 - 3 - -
146 |Ledyard Bay - - - 1 - 1 - 1 - -
147 |Point Lay Haulout - - - - 1 1 - 1 - 7 1 1
148 |Kasegaluk Brown Bears - - 1 1 - 1 - - 1 1 1 -
149 |National Petroleum Reserve Alaska 1 1 2 2 2 4 1 1 2 3 3 110
150 |Kasegaluk Lagoon Special Use Area - - - - - 1 - - - 1 1 2
151 Kuk River - - 1 1 1 2 - 1 1 2 1 4
152 TCH Insect Relief/Calving - - - - 1 - - 1 - 1 - 1
174 Russia Chukchi Coast Marine Mammals 14 |17 |16 |14 |15 |14 |16 | 156 | 16 | 13 | 13 | 12
175 |Russia Chukchi Coast 40 | 58 | 50 | 40 | 54 | 45 | 57 | 56 | 50 | 43 | 39 | 36
176 |United States Chukchi Coast 2 3 5 511012 3 |10 | 6 |23 | 7 |20
177 |United States Beaufort Coast 1 1 1 2 2 3 1 1 2 2 3 5

Tables A.2-67 through A.2-72 represent winter conditional probabilities (expressed as percent chance)
that a large oil spill starting at a particular location will contact a certain boundary segment within:

Table A.2-67. 3 Days-(Winter BS).

ID Boundary Segment Name LA |LA|LA LA |LA|LA|PL|PL|PL|PL|PL|PL
1 4 5 6 10 11 2 3 5 6 8 9
Note: All rows have all values less than 0.5 percent and are not shown
Table A.2-68. 10 Days-(Winter BS).
ID S e G Ve LA|LA|LA|LA LA | LA |PL PL|PL | PL|PL|PL
ry Seg 1,45 6 10 11|23 5|6 8|9
Note: All rows have all values less than 0.5 percent and are not shown
Table A.2-69. 30 Days-(Winter BS).
D Boundarv Seament Name LA |LA|LA|LA|LA|LA|PL|PL|PL|PL|PL|PL
ye9 1 4|5 6,10 11| 2 3 5 6 8 9
1 |Bering Strait - - - - - - - 1 - - - -
2 |Bering Strait - - - - 1 - - 1 - _ - _
3 |Chukchi Sea 1 1 - - - - 1 - - - - -
4 |Chukchi Sea 2 - 1 - - - 1 - - - - -
5 |Chukchi Sea 2 - - 1 - - - - - - - N
6 |Chukchi Sea 1 - - - - - - - - - - -
7 |Chukchi Sea 1 - - - - - - - - - - N
11 |Chukchi Sea 1 - - - - - - - - - - -
12 |Chukchi Sea 1 - - - - - - - - - - R
19 |Chukchi Sea - - - 1 - - - - - - - N
Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;

- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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Table A.2-70. 60 Days-(Winter BS).

D Boundary Segment Name LA|LA|LA | LA|LA|LA | PL | PL PL | PL|PL|PL
1 4 5 10 | 11 3 6 9
1 |Bering Strait - - - - 1 - - 1 - - - -
2 |Bering Strait - - - - 1 1 - 2 - 1 - -
3 |Chukchi Sea 1 1 1 1 - 1 1 - 1 - 1 -
4 |Chukchi Sea 3 1 1 2 - - 1 - 1 - 2 -
5 |Chukchi Sea 4 1 1 2 - - 1 1 - 1 -
6 |Chukchi Sea 4 1 1 2 - - 2 - 1 - 1 -
7 |Chukchi Sea 3 1 2 2 - - 2 - 1 - 1 -
8 |Chukchi Sea 2 1 1 1 - - 1 - 1 - 1 -
9 |Chukchi Sea 2 1 1 1 - - 1 - 1 - 1 -
10 |Chukchi Sea 2 - 1 1 - - - - 1 - 1 -
11 |Chukchi Sea 2 - 1 1 - - - 1 - 1 -
12 |Chukchi Sea 2 - - 1 - - - - - - 1 -
13 |Chukchi Sea 1 - - 1 - - - - - - - -
14 |Chukchi Sea 1 - - - - - - - - - - -
15 |Chukchi Sea 1 - - 1 - - - - - - - -
16 |Chukchi Sea 1 - - 1 - - - - - - - -
17 |Chukchi Sea 1 - 1 1 - - 1 - - - 1 -
18 |Chukchi Sea 1 - 1 2 - 1 - - 1 - 1 1
19 |Chukchi Sea 1 - 1 2 - 1 - - 1 - 1 1
20 |Chukchi Sea 1 - - 1 - - - - - - 1 1
Table A.2-71. 180 Days-(Winter BS).
D Boundary Segment Name LA |LA | LA | LA LA | LA |PL|PL|PL|PL|PL | PL
1 4 10 | 11 2 3 6 8
1 |Bering Strait - - - - 1 - - 1 - 1 - -
2 |Bering Strait - - - - 1 1 - 2 - 1 - -
3 |Chukchi Sea 2 1 1 1 - 1 2 - 1 - 1 1
4 |Chukchi Sea 4 2 2 2 1 1 2 1 1 1 3 1
5 |Chukchi Sea 6 2 2 3 1 1 3 2 2 1 3 1
6 |Chukchi Sea 6 3 4 4 2 2 4 2 3 1 3 2
7 |Chukchi Sea 5 3 4 4 2 3 3 2 3 2 4 3
8 |Chukchi Sea 3 2 2 3 1 1 2 1 2 1 2 1
9 |Chukchi Sea 3 1 2 2 1 1 1 1 1 - 1 1
10 |Chukchi Sea 3 1 2 3 1 1 1 1 2 1 2 1
11 |Chukchi Sea 3 2 2 3 1 1 2 1 2 1 2 1
12 |Chukchi Sea 3 1 2 2 1 1 1 1 2 1 2 1
13 |Chukchi Sea 2 1 2 2 1 1 1 1 1 1 1 1
14 |Chukchi Sea 2 1 2 2 1 1 1 1 1 1 2 1
15 |Chukchi Sea 2 1 1 2 1 1 1 1 1 1 2 1
16 |Chukchi Sea 2 1 1 2 1 1 1 1 1 1 1 1
17 |Chukchi Sea 2 2 2 3 2 2 2 2 2 1 3 2
18 |Chukchi Sea 2 2 3 4 4 4 2 3 4 3 4 3
19 |Chukchi Sea 3 2 2 3 2 3 2 1 2 2 3 3
20 |Chukchi Sea 1 1 2 2 1 1 1 1 2 1 1 1
21 |Chukchi Sea 1 - 1 1 - 1 1 - 1 - 1 1
22 |Chukchi Sea 1 - - 1 - - - - - - 1 -
23 |Beaufort Sea - - - 1 - 1 - - - - 1 -
24 |Beaufort Sea - - - 1 - - - - - - 1 1
25 |Beaufort Sea - - - - - - - - - - 1 1
38 |Beaufort Sea - 1 1 1 1 1 1 1 1 1 - -
Table A.2-72. 360 Days-(Winter BS).
D Boundary Segment Name LA|LA|LA|LA|LA|LA|PL|PL|PL|PL|PL|PL
1 4 10 | 11 2 3 5 6 8
1 |Bering Strait - - - - 1 - - 1 - 1 - -
2 |Bering Strait - - - - 1 1 - 2 - 1 - -
3 |Chukchi Sea 2 1 1 1 - 1 2 - 1 - 1 1
4 |Chukchi Sea 4 2 2 2 1 1 2 1 1 1 3 1
5 |Chukchi Sea 6 2 2 3 1 1 3 2 2 1 3 1
6 |Chukchi Sea 6 4 4 5 2 2 4 2 3 1 3 2
7 |Chukchi Sea 5 3 4 4 2 3 3 2 4 2 4 3
8 |Chukchi Sea 3 2 2 3 1 1 2 1 2 1 2 1
9 |Chukchi Sea 3 1 2 2 1 1 1 1 1 - 2 1
10 |Chukchi Sea 3 1 2 3 1 1 1 1 2 1 2 1
11 |Chukchi Sea 3 2 2 3 1 2 2 1 2 1 2 1
12 |Chukchi Sea 3 1 2 2 1 1 1 1 2 1 2 1
13 |Chukchi Sea 2 1 2 2 1 1 1 1 1 1 1 1
14 |Chukchi Sea 2 1 2 2 1 1 1 1 2 1 2 1

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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D Boundary Seament Name LA|LA|LA|LA|LA|LA|PL|PL|PL|{PL|PL|PL
ry seg 1/4|5|6|10|11]|2|3|5|6|8]|9
15 |Chukchi Sea 2 1 1 2 1 1 1 1 1 1 2 1
16 |Chukchi Sea 2 1 1 2 1 1 1 1 1 1 1 1
17 |Chukchi Sea 2 2 2 3 2 2 2 2 2 2 3 3
18 |Chukchi Sea 2 2 3 4 4 4 2 3 4 3 4 3
19 |Chukchi Sea 3 2 2 3 2 3 3 1 2 2 3 3
20 |Chukchi Sea 1 1 2 2 1 1 1 1 2 1 2 1
21 |Chukchi Sea 1 - 1 1 1 1 1 - 1 - 1 1
22 |Chukchi Sea 1 - - 1 - - - - - - 1 -
23 |Beaufort Sea - - - 1 - 1 - - - - 1 -
24 |Beaufort Sea - - - 1 - 1 1 - - - 1 1
25 |Beaufort Sea - - - 1 - 1 - - - - 1 1
38 |Beaufort Sea - 1 1 1 1 1 1 1 1 1 - -

Tables A.2-73 Through A.2-75 Represent Combined Probabilities (Expressed as Percent Chance), Over
The Assumed Life Of The Leased Area, Alternatives 1, 3, Or 4, of One Or More Spills 21,000 Bbl, And The
Estimated Number Of Spills (Mean), Occurring And Contacting A Certain:

Table A.2-73. Environmental Resource Area.

ERA i 3days | 10 days | 30 days | 60 days | 180 days (360 days
Environmental Resource Area Name

ID % |mean| % |[mean| % [mean| % [mean| % |mean|% [mean
0 [Land 31004 | 13 | 014 |37 | 0.45 |47 | 0.64 | 51| 0.72 |52 0.73
1 |Kasegaluk Lagoon Area 2 | 0.02 3 003 | 4 |005|5|]005(5|005]|5](0.05
2 |Point Barrow, Plover Islands - - - - - - 1 ] 0.01 1 (001 |1] 0.01
3 [SUA: Uelen/Russia - - - - 11001 1]001]|2]|002](2]|0.02
4 |SUA:Naukan/Russia - - - - 110012 ]002]|2]|002](2]0.02
6 [Hanna Shoal 21002 5 (0059|010 |11] 0.12 | 13| 0.14 |13| 0.14
7 [Krill Trap 0 0 1 0.01| 3 |003| 3 [003(|3|003]|3]0.03
10 |Ledyard Bay SPEI Crit.Hab. Area 111 011 | 13 [ 0.14 (14| 0.15 [ 15| 0.16 | 15| 0.16 |15( 0.16
11 [Wrangel Island 12 nmi & Offshore - - - - 3]1]003|4|004 |6 |0.06]|6]| 0.06
15 |[Cape Lisburne Seabird Col. Area 11 0.01 3 0034 )|)005|5|005| 5 |0.05]|5]| 0.05
16 |Barrow Canyon 11 0.01 5 [005]|10] 0.10 | 11 ] 0.12 | 12| 0.13 [12]| 0.13
18 |Murre Rearing and Molting Area - - 3 003 | 8008|9009 (10 0.11 |10| 0.11
19 |Chukchi Spring Lead System 61007 9 (009 |11] 011 |11] 012 | 12| 0.12 |12 0.12
20 [East Chukchi Offshore - - - - - - 11001 1]0.01]|1]|0.01
23 |Polar Bear Offshore 21 024 | 27 |1 0.31 | 30| 0.36 | 31 | 0.37 | 31 | 0.37 |31] 0.37
30 |Beaufort Spring Lead 1 - - - - 11001 |2 ]002]2]002](2] 0.02

31 |Beaufort Spring Lead 2 - - - 110011001 ]1]0.01(1] 0.01

38 [SUA: Pt. Hope - Cape Lisburne 0 0 2 002 | 3 1003|4004 (4004 ]|4(0.04
39 |SUA: Pt. Lay - Kasegaluk 8008 10 | 011 12| 013 (13| 0.13 | 13| 0.13 [13]| 0.13
40 |SUA: Icy Cape - Wainwright 9009 | 18 | 020 |24 | 0.27 [ 25| 0.29 | 26 | 0.30 [26]| 0.30
41 [SUA: Barrow - Chukchi - - - - 110011001 1]001(1] 0.01
42 |SUA: Barrow - East Arch - - 1 001 3003|3003 (4 ](004])4(0.04
43 [SUA: Nuigsut - Cross Island - - - - 11001 |1]001]2]002](2] 0.02
46 |Wrangel Island 12 nmi Buffer 2 - - - - 21002)|5|005| 6 [0.06]|6]| 0.06
47 [Hanna Shoal Walrus Use Area 9009 | 14 | 016 |21 ] 0.23 [ 23| 0.26 | 25| 0.29 [25]| 0.29
48 |Chukchi Lead System 4 131 014 | 17 | 019 | 20| 0.23 (21| 0.24 | 22| 0.24 |22]| 0.25
49 |Chukchi Spring Lead 1 0 0 1 0012 ]003|3]003(3]|003]|3](0.03
50 |PtLay Walrus Offshore 111 011 | 14 | 015 | 16| 0.17 [ 16 | 0.18 | 17 | 0.18 |17] 0.18
51 [Pt Lay Walrus Nearshore 6 | 0.06 7 008 | 8 | 009 |8 |009 (8| 0.09]8]( 0.09
52 |Russian Coast Walrus Offshore - - 3 003 |10 0.10 | 11 ] 0.11 [ 12| 0.12 (12| 0.12
53 |Chukchi Spring Lead 2 9(009| 10 | 011 [11] 012 (12| 0.13 | 12| 0.13 [12]| 0.13
54 |Chukchi Spring Lead 3 2 { 0.02 5 005| 8 | 0089|009 (9 |009]9]|0.09
55 |Point Barrow, Plover Islands - - - - 1 0.01 1 0.01 1 0.01 | 1] 0.01
56 |Hanna Shoal Area 3 0.03 5 005 | 7 | 008 | 8 | 009 (10| 0.11 |10| 0.11
57 [Skull Cliffs 11 0.01 3 003 |6 [006 | 6 | 006 ]| 7| 007 |7] 0.07
58 |Russian Coast Walrus Nearshore - - 1 001 3 [003 | 4 |004 ]| 4 ]|004(4]0.04
59 |Ostrov Kolyuchin - - - - 110011001 1]0.01(1] 0.01
61 |Pt Lay-Barrow BH GW SSF 9010 | 16 | 017 | 21| 0.23 (22| 0.25 | 23| 0.26 |23| 0.26
62 |Herald Shoal Polynya 2 - - 3 003 | 7 1007|9009 (9 (|010]9]( 0.10
63 [North Chukchi - - - - 110011001 ]1]0.01(1] 0.01
64 |Peard Bay Area 1 0.01 4 005| 8 1009]| 9009 (9 (010]9]| 0.10

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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ERA Environmental Resource Area Name 3days | 10 days | 30 days | 60 days | 180 days (360 days
ID % |mean| % |mean| % |mean| % |mean| % |mean|% |mean
66 ([Herald Island - - - - 1]1001]1]001]|2]|0.02](2]|0.02
70 [North Central Chukchi - - - - 11001 ] 1]001]1]|0.02](2]|0.02
74 |Offshore Herald Island - - 1 0.01 | 3 |003| 3 [003|3|003]|3]0.03
80 ([Beaufort Outer Shelf 1 - - - - 11001]1]001|1]|001([1] 0.01
82 [N Chukotka Nrshr 2 - - - - 3 (0033|0033 ]0.03]|3(0.03
83 [N Chukotka Nrshr 3 - - - - 3 [003 (|3 |[003]|4]0.04]|4](0.04
91 [Hope Sea Valley - - 1 0.01 |4 |004 |4 (0044 |004][|4]0.04
101 [Beaufort Outer Shelf 2 - - - - - - 11001 ] 1|0.01]1] 0.01
102 |Opilio Crab EFH - - 2 [003 |6 006 (|7 |008]| 7 ) 0.08]|7]|0.08
103 |Saffron Cod EFH 15| 0.16 | 27 | 0.32 | 37| 0.46 | 39| 0.49 | 40 | 0.51 |40 0.51
107 |Pt Hope Offshore - - - - 1]1001]11]001|1|[001(|1]0.01
108 [Barrow Feeding Aggregation - - 1 0012 ]002]|2]|]002]| 2 |0.02]|2] 0.03
109 |AK BFT Shelf Edge - - - - - - - - 11 0.01|1]| 0.01
110 |AK BFT Outer Shelf&Slope 1 - - - - - - - - 11 0.01 |1]| 0.01
111 |AK BFT Outer Shelf&Slope 2 - - - - - - - - 11 0.01 |1]| 0.01
112 |AK BFT Outer Shelf&Slope 3 - - - - - - - - 11 0.01 |1 0.01
113 |AK BFT Outer Shelf&Slope 4 - - - - - - 11001 ] 1]0.01]|1]|0.01
114 |AK BFT Outer Shelf&Slope 5 - - - - - - 11001 ] 1]0.01]|1]|0.01
115 |AK BFT Outer Shelf&Slope 6 - - - - 11001]1]001]|2]|002](2]|0.02
116 |AK BFT Outer Shelf&Slope 7 - - - - 11001]2]002]| 2| 0.03](3]|0.03
117 |AK BFT Outer Shelf&Slope 8 - - - - 2 1002| 2 (0023 (003]|3]0.03
118 |AK BFT Outer Shelf&Slope 9 - - - - 2 1002| 3 |003|4|004]|4]0.04
119 |AK BFT Outer Shelf&Slope 10 - - 2 1002|5|005)|7 |[007 |8 ] 0.08](8]|0.08
120 |Russia CH GW Fall 1&2 - - 1 001 |3 |003| 3 [003|3|003]|3]0.03
121 |C Lisburne - Pt Hope 1| 0.01 2 0022|0023 ]003]|3])0.03]|3]|0.03
122 |North Chukotka Offshore - - - - 2 1002|2|002(|2(002]|2]0.02
123 |AK Chukchi Offshore 21002 4 004 |6 | 006 |6 |006| 6 | 0.06|6|0.06
124 |Central Chukchi Offshore - - 2 |003]|5]005]|5]006]|5]|0.06](5]| 0.06

Table A.2-74. Land Segment.

|L§ L] S e o3 days | 10 days | 30 days | 60 days | 180 days | 360 days

% |mean| % |mean| % |mean| % |mean| % |mean|% | mean

5 [Mys Evans - - - - - - - - 1 0.01 | 1 0.01
6 [Ostrov Mushtakova - - - - - - 1 ] 0.01 11001 |1] 0.01
7 |Kosa Bruch - - - - 1 | 0.01 1 | 0.01 11001 (1] 0.01
8 |E. Wrangel Island, Skeletov - - - - 1 0.01 1 0.01 2 1002 (2] 0.02
9 |Mys Proletarskiy - - - - - - 1 | 0.01 11001 (1] 0.01
10 [Bukhta Davidova - - - - - - - - 110.01 1] 0.01
19 |Laguna Kuepil'khin, Leningradskiy - - - - - - - - 1 0.01 |1 0.01
20 [Polyarnyy, Pil'gyn - - - - - - 1 0.01 1 0.01 |1 0.01
21 [Laguna Pil'khikay, Pil'khikay - - - - - - 1 ] 0.01 11 0.01 (1] 0.01
22 [Rypkarpyy, Mys Shmidta - - - - 1 0.01 1 0.01 1 0.01 |1 0.01
23 |Emuem, Tenkergin - - - - 1 0.01 1 0.01 1 0.01 |1 0.01
24 |LS 24 - - - - 1 | 0.01 1 | 0.01 11001 |1] 0.01
25 |Laguna Amguema, Yulinu - - - - 1 0.01 2 1002] 2 ]002(2] 0.02
26 |Ekugvaam, Kepin, Pil'khin - - - - 11001 |2 |002] 2 |002](2] 002
27 |Laguna Nut, Rigol' - - - - 11001 |2 ]002]| 2 |002]|2]| 002
28 |Vankarem,Vankarem Laguna - - - - 1 0.01 2 0.02 2 0.02 | 2 0.02
29 |Mys Onman, Vel'may - - - - 11001 |2 ]002]| 2 |002]|2]| 002
30 [Nutepynmin, Pyngopil'gyn - - - - 2 1002| 3 |003]| 3] 0.03](|3]| 0.03
31 |Alyatki, Zaliv Tasytkhin - - - - 2 (002 3 ]003| 3 |003]|3]| 0.03
32 [Mys Dzhenretlen, Eynenekvyk - - - - 1 0.01 2 1002] 2 |0.02 (2] 0.02
33 [Neskan, Laguna Neskan - - - - 1 0.01 2 1002] 2 |0.02]|2] 0.02
34 [Tepken, Memino - - - - 11001 |2 ]002]| 2 |002]|2]| 002
35 [Enurmino, Mys Neten - - - - 1 0.01 2 1002] 2 |002]|2] 002
36 |Mys Serdtse-Kamen - - - - 1 0.01 2 1002] 2 |002]|2] 002
37 [Chegitun, Utkan - - - - 1 | 0.01 1 | 0.01 11001 (1] 0.01
38 [Enmytagyn, Inchoun, Mitkulen - - - - - - 1 0.01 1 0.01 |1 0.01

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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39 [Cape Dezhnev, Naukan, Uelen - - - - - - 1 0.01 1 0.01 |1 0.01
64 |Kukpuk River, Point Hope - - - - 1 0.01 1 0.01 1 0.01 |1 0.01
65 |Buckland, Cape Lisburne - - 1 0.01 1 0.01 2 1002]| 2 |002]2]| 0.02
66 [Ayugatak Lagoon - - - - 1 0.01 1 0.01 1 0.01 |1 0.01
72 |Point Lay, Siksrikpak Point 11 0.01 1 ] 0.01 1 ] 0.01 1 ] 0.01 11001 1] 0.01
73 |Tungaich Point, Tungak Creek 1] 0.01 1 0.01 1 0.01 1 0.01 1 0.01 |1 0.01
74 |Kasegaluk Lagoon, Solivik Isl. - - 1 0.01 1 0.01 1 0.01 1 0.01 |1 0.01
75 |Akeonik, Icy Cape - - 1 ] 0.01 1 ] 0.01 1 ] 0.01 11001 |1] 0.01
76 |Avak Inlet, Tunalik River - - - - 1 | 0.01 1 | 0.01 11001 |1] 0.01
77 |Nivat Point, Nokotlek Point - - - - 1 | 0.01 1 | 0.01 11001 |1] 0.01
78 |Point Collie, Sigeakruk Point - - 1 ] 0.01 1 ] 0.01 1 ] 0.01 11001 (1] 0.01
79 |Point Belcher, Wainwright - - 11001 |3 ]003]| 3 [003(|3]003]|3| 0.03
80 |Eluksingiak Point, Kugrua Bay - - 11001 |2 ]002]| 2 (0022 ]002]|2| 0.02
81 [Peard Bay, Point Franklin - - - - - - - - 1 0.01 |1 0.01
83 [Nulavik, Loran Radio Station - - - - - - 1 0.01 1 0.01 |1 0.01
84 |Will Rogers & Wiley Post Mem. - - 11001 |2 ]002]| 2 (0022 ]002]|2( 0.02
85 [Barrow, Browerville, Elson Lag. - - 1 0.01 3 1003| 3 [004]| 4 )004 (4] 0.04

Table A.2-75. Grouped Land Segment.

G|IE)S Gronpad Land|Segment Name o3 days | 10 days | 30 days | 60 days | 180 days | 360 days
% |mean| % [mean| % |mean| % [mean| % | mean | % |mean
133 |Mys Blossom - - - - 11001 [2]002|4 ] 004 | 4| 0.04
135 [Kolyuchin Bay - - - - 21002 (2 ]002(|2 0.02 2 | 0.02
136 [Ostrov Idlidlya - - - - 1 0.01 1 ] 0.01 1 0.01 1 0.01
137 [Mys Serditse Kamen - - - - 11001 (1 ]0.01]1 0.01 1] 0.01
138 |Chukotka Coast Haulout - - - - 21002 (2 ]002(|3 0.03 3 [ 0.03
143 |WAH Insect Relief - - - - 1 0.01 11 0.01 1 0.01 1 0.01
144 |Alaska Maritime National Wildlife Refuge | - - 11001 | 1] 0.01 11001 (1 0.01 1 | 0.01
145 |Cape Lisburne - - 1 0.01 1 0.01 1 1 0.01 1 0.01 1 0.01
146 |Ledyard Brown Bears - - 11001 1]001|2(002]2] 002 ] 2] 0.02
147 |Point Lay Haulout 2 (002]3]|]003 |4 ]| 004(4]|004]24 0.04 4 | 0.04
148 |Kasegaluk Brown Bears 1]1001|2]002(|3]003]|3)|003|3]| 004 (3] 0.04
149 |National Petroleum Reserve Alaska - - 2 (002 | 4| 004 |5 |005]|5 0.05 5 ] 0.05
150 |Kasegaluk Lagoon Special Area (NPR-A)| - - 1 0.01 1 0.01 11001 |1 0.01 1 | 0.01
151 |Kuk River - - 2 1002|3004 |4)|004|4]| 004 [4]0.04
152 [TCH Insect Relief/Calving - - 1 0.01 2100220022 0.02 2 | 0.02
174 |Russia Chukchi Coast Marine Mammals | - - 11001 (11] 011 |15]| 0.16 [19| 0.21 [19 | 0.21
175 |Russia Chukchi Coast - - 1 001 (21] 023 (33039 (38| 048 | 38| 048
176 |United States Chukchi Coast 3 (003]10] 011 |17 ] 0.19 (18| 0.20 | 19| 0.21 191 0.21
177 |United States Beaufort Coast - - 11001 4] 004 (4 ]004(5 0.05 5 [ 0.05

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than 99.5 percent;
- = less than 0.5 percent; LA = Launch Area, PL = Pipeline. Rows with all values less than 0.5 percent are not shown.
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B-1 Resource Assessment for the Lease Sale 193 Scenario

1. Purpose

This document explains the methods used by BOEM to: (1) estimate the conditional amount of oil that
could reasonably be produced from Lease Sale 193 and reasonably foreseeable future lease sales; and
(2) determine a plausible distribution of that production among the geologic prospects on which the oil
resources potentially reside.

2. Resource Assessment

The methodology undertaken in this exercise differs from a typical presale resource assessment.
Typically, the actual leases to be acquired in a sale are not known when the resource assessment for the
EIS analyses is being generated. As a result, there is a wide range of uncertainty about industry targets
and interest in acquiring geologic prospects, and therefore little basis to predict which leases will be
acquired and which of the associated geologic prospects potentially will be drilled and produced. One
way of addressing that uncertainty is to conduct the forecast under different assumptions regarding
bidder perceptions about future oil prices. Among other things, this approach provides a range of
outcomes reflecting both price uncertainty and bidder perceptions about those prices.

The methodology employed by BOEM for the Lease Sale 193 resource assessment utilized for this
Second SEIS differs in that the resource assessment is based on data from leases that received bids and
that were subsequently evaluated for fair market value by BOEM regional staff. These leasing data and
their underlying resource implications capture actual results from the sale; they are the most timely and
accurate real world information set that can be used to assess the resources attributable to Lease Sale
193 leases.

In a typical, presale resource assessment, applied to a proven area of hydrocarbon production such as
the Gulf of Mexico, BOEM usually finds a strong relationship between oil prices and forecasted
production. In contrast, when focusing on resources underlying leases issued through Lease Sale 193,
BOEM finds the sensitivity of oil production to alternative specifications of oil prices to be weak.

This production-price relationship is further weakened when considering unproven areas of Alaska
because the analysis of environmental effects itself requires there to be at least some production
occurring in each model run. When a Monte Carlo simulation is performed, the computer selects
parameters from a range of possible values and performs calculations using those values to determine,
among other things, the total oil production. These calculations are run repeatedly and the results are
averaged to find mean values. Because there are no environmental consequences to analyze for an
iteration where there is no production, those zero production cases were eliminated. For a run with a
lower starting oil price, there are more zero production cases, but the low oil price cases with
production must have a high resource volume in order to be economic. Because the zero-production
cases are not included in the average, the effect is that the lower oil price runs actually had higher
average resource volumes.
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For these reasons, the forecasted amount of oil production on leases already sold in an unproven area
of Alaska was not anticipated to be very sensitive to changes in oil prices. And indeed, this was found to
be the case in modeling the leases sold in Lease Sale 193 using three different oil prices and subjecting
them to a simulation analysis in which only the conditional results were counted, i.e., at least one field
having a lease sold in Lease Sale 193 which actually produces. Accordingly, it would not be meaningful
to generate a range of forecasted production for use in the Lease Sale 193 EIS based on variation in oil
prices, given the methodology used to calculate the resources.

3. Real World Data from Sale 193

The identification of bids and evaluation of tracts offered in Sale 193 give a substantial amount of
information that is normally not available prior to a sale. BOEM evaluated all 487 tracts receiving bids in
the sale and identified twenty-eight specific geologic prospects underlying these tracts. Thirteen of
these prospects were screened out as uneconomic, based upon their geologic and reservoir properties.
BOEM then subjected the remaining fifteen prospects to extensive statistical analysis, and the relevant
outputs of this analysis were captured and their sensitivities tested by re-running the original analysis at
two other oil price levels. Variation in oil prices was confirmed to have little effect on the conditional
production estimates.

The oil price of $110/bbl (in today’s dollars) was selected as the most likely oil price for the analysis for
two reasons. The starting oil price is adjusted for inflation during the course of the simulation run. First,
$110/bbl is the most likely oil price in BOEM's 2011 Resource Assessment of the Undiscovered
Economically Recoverable Resources. Second, $110/bbl is consistent with the current information in
the Energy Information Agency's Short Term Energy Outlook, the publication used by BOEM's Economics
Division to set oil prices to be used in fair market value determinations following lease sales. The
current period of oil price stability accounts for the value being unchanged from 2011 to the present.
This stability in oil prices is demonstrated by the chart below, which shows the North Slope Crude Spot
Prices from January 2004 until September 2014. The red line indicates the $110/barrel price line. As of
October 2014, crude oil prices are continuing to decline.
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4. Lease Sale 193 Drilling Scenarios

Several different sequential drilling scenarios involving various degrees of assumed geologic dependence
between the fifteen prospects were postulated. The fifteen prospects were separated into one of two
categories, termed anchor and satellite (non-anchor) fields, based on their geologic and economic
potential. (A prospect becomes a field upon discovery of commercial hydrocarbons.) An anchor is judged
by BOEM to be capable of being developed under the given set of price assumptions, regardless of
whether any of the other prospects is drilled successfully, and capable of supporting offshore
infrastructure that may or may not currently exist. A satellite is judged by BOEM not to be economically
profitable under the given set of price assumptions, but may become profitable to drill if an anchor is
successfully drilled and its infrastructure can be shared by the satellite. The estimates of these

prospects’ geologic and economic characteristics derive originally from geologic play evaluations

conducted for the National Assessment and were later refined by BOEM regional staff evaluations
conducted following Lease Sale 193.

Two of the fifteen prospects were judged by BOEM to be potential anchor fields. The remaining thirteen

prospects were categorized as potential satellite fields, dependent on one or both of the anchors based
on their geologic and geographic characteristics.
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Figure 1 - Chukchi Anchor and Non-Anchor (Satellite) Prospects
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Satellite AB is dependent on either Anchor “A” or Anchor “B”

As Figure 1 above shows, there are two prospective anchor fields, and thirteen possible satellite fields.
Five of the satellites are dependent on Anchor “A,” five other satellites are dependent on Anchor “B,”
and the remaining three satellites are dependent on either Anchor “A” or Anchor “B.” These prospects
and their geologic dependencies were modeled according to following six cases. In all cases, BOEM
assumes that both anchors are drilled, and that none of the satellites is drilled if drilling on both anchors
is unsuccessful.

Case #1: Regardless of the success or failure of drilling the anchors, none of the satellites is drilled. This
case was rejected because successful production of an anchor has historically encouraged exploration of
additional prospects which might take advantage of existing infrastructure.

Case #2: If one or both anchors are drilled successfully, all satellites are drilled subject to their original
probability of drilling success. This case was rejected because if a satellite is geologically similar to a
successful anchor, its chance of success would likely be revised upward following success at the anchor.

Case #3: If one or both anchors are drilled successfully, all satellites are drilled, the geologically
dependent satellites associated with an anchor field drilled successfully are also drilled successfully (i.e.,
revised probability of drilling success is 100%), and, all other satellites associated with an unsuccessful
anchor are drilled at their original probability of drilling success. This case was rejected because a
successful anchor cannot guarantee a successful satellite, even though they are geologically related.
Even though the successful anchor and the satellite are in the same rock formation, the satellite may not
have a trapping mechanism to keep the oil contained. Also, it is unlikely that a satellite which is
geologically related to an unsuccessful anchor would even be drilled.

Case #4: If one or both anchor fields are drilled successfully, all geologically dependent satellites
associated with a successful anchor are also drilled successfully (i.e., revised probability of success is
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100%), and all other satellites associated with an anchor not drilled successfully are not drilled (i.e.,
effective probability of drilling success is 0%). This case was rejected because it incorporates same
flawed logic as Case #3.

Case #5: If one or both anchors are drilled successfully, all satellites are drilled. The chance of successful
drilling on all geologically dependent satellites associated with a successful anchor is revised to reflect
successful drilling on the related anchor field. The revised chance of success is assumed equal to the
midpoint of the satellite’s original probability of success and 100%. All other satellites associated with an
unsuccessful anchor are drilled subject to their original probability of success. This case was rejected
because it unreasonably assumes that all geologically-related satellites associated with a failed anchor
would still get drilled.

Case #6: If one or both anchors are drilled successfully, all geologically dependent satellites associated
with a successful anchor are drilled at a revised chance of success equal to the midpoint of the satellite’s
original probability of success and 100%. All other satellites are not drilled (i.e., effective probability of
drilling success is 0%). This case represents the most reasonable progression of activities in light of the
circumstances influencing development on the Chukchi Sea OCS.

Each of the six drilling scenarios was evaluated through a Monte Carlo simulation based on the
underlying resource and economic characteristics of each geologic prospect. In order to ensure that the
scenario resulted in some level of oil production, only those simulations in which drilling resulted in oil
being discovered in commercial quantities on at least one field were considered successful trials. Only
these successful trials were included in the calculation of the conditional production results. Selected
points on the cumulative probability of production for each of the cases are shown in Table 1, and the
production results are calculated at a starting oil price of $110 per barrel.

Table 1 — Conditional Production Results for All Cases at $110 Starting Price of Oil

Oil Production (Bbbl)
.$110 Average | Minimum >th . Median 95th. Maximum
Price Level Percentile Percentile
Case #1 2.6 1.8 1.8 2.9 2.9 4.7
Case #2 3.1 1.8 1.8 2.9 5.1 7.7
Case #3 8.7 6.1 6.1 9.6 114 15.3
Case #4 8.5 6.1 6.1 9.6 9.7 15.3
Case #5 5.9 1.9 2.9 5.7 9.4 13.7
Case #6 5.7 1.9 2.8 5.5 9.2 13.6

Out of the six cases, Case #6 was selected as the most plausible set of relationships and activities for
depicting the drilling scenario for leases sold in Sale 193.

5. Monte Carlo Simulation Results

The table of results below for Case #6 shows the results of approximately one million successful trials in
the simulation for each price case. A successful trial involves a drilling scenario in which at least one
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anchor field is drilled successfully and encounters an amount of oil large enough to be produced
profitably. Simulation trials in which anchors are drilled but fail to encounter economically recoverable
amounts of hydrocarbons were counted as failures. A majority of simulation trials were categorized as
failures; only between 13% and 17% of trials are successes, depending on the assumed price level. To
generate approximately one million successful trials, about seven million simulation trials were run at
each price level.

As shown in Table 2 below, the median amount of production at the $110 price case is 5.5 billion barrels
of oil. While the median represents the 50" percentile of the successful trials, in reality this figure
represents about the 93" percentile of all trials.

Table 2 - Case #6 Monte Carlo Simulation Results

Oil Resources (Bbbl)
Sta‘rtlng il Average | Minimum >th . Median 95th. Maximum
Price Case Percentile Percentile
$76.86 6.2 2.0 3.0 6.0 10.1 14.9
$110.00 5.7 1.9 2.8 5.5 9.2 13.6
$160.00 5.5 1.9 2.7 5.3 8.9 13.3
Gas Resources (TCF)
Sta‘rtlng il Average | Minimum >th . Median 95th. Maximum
Price Case Percentile Percentile
$76.86 15.9 1.4 3.9 17.8 26.0 30.3
$110.00 15.8 1.4 3.9 17.6 25.5 30.0
$160.00 15.4 1.4 3.9 17.2 24.5 29.3

Next, Table 3 shows the percent of successful trials for each price case.

Table 3 - Successful Trials per Price Case

Starting Oil | Successful
Price Case Trials
$76.86 13%
$110.00 15%
$160.00 17%

Table 4 - Case #6 Distribution of Oil, $110 Starting Price

Percentile | Oil (Bbbl)
0.00 1.9
0.05 2.8

Table 4 shows the cumulative distribution of conditional resources from the Monte Carlo Simulation at
the $110 price case.

Resource Assessment for the Lease Sale 193 Scenario
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Percentile | Oil (Bbbl)
0.10 3.2
0.15 3.5
0.20 3.9
0.25 4.2
0.30 4.5
0.35 4.8
0.40 5.0
0.45 5.2
0.50 5.5
0.55 5.7
0.60 6.0
0.65 6.3
0.70 6.7
0.75 7.1
0.80 7.4
0.85 7.9
0.90 8.3
0.95 9.2
1.00 13.6

6. Representative Case

An assortment of combinations of anchors and satellites were tested by the BOEM Economics Division
for statistical outcomes for aggregate resources. BOEM selected from the distribution of Case #6 results
a point which (1) represents a Chukchi Sea OCS resource volume that is high enough to ensure that
cumulative environmental impacts would not be underestimated; and (2) corresponds to the total of
mean resource estimates associated with a combination of modeled prospects that could be linked via a
realistic development scenario. Anchor A, with 2.9 billion barrels (Bbbls) in potential resources, was
selected as the most likely candidate for an oil field of sufficient size to justify commercial development
because it is the most promising and physically largest oil prospect in the Chukchi Sea. The sizable
Satellite A-2 (1.4 Bbbls) is located 30 statute miles from the center of Anchor A, shares some of the
geological attractions of Anchor A, and would likely be drilled first in the event of a significant discovery
at the latter because it offers a greater geological chance of success (10%) than other more remote and
sizeable satellites (6%-8%).

As shown in Table 5, the potential oil reserves in the Sale 193 scenario are 4.3 Bbbls. This represents a
substantial reserve base; the largest known oil field in the entire GOMR (Mars-Ursa) has estimated
reserves of 1.3 Bbbls.

Table 5 - Resource Assessment for Sale 193 Leases

Hypothetical Oil Recoverable Oil Recoverable Solution Gas
Pool (Billions of Barrels) (Trillions of Cubic Feet)
Anchor A 2.9 1.224
Satellite A-2 14 1.113
Aggregate 4.3 2.337
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The time required for Anchor A to be explored, delineated, and developed will be impacted by the short
Arctic open-water seasons, the absence of existing infrastructure, and limited availability of suitable
equipment and materials. The massive capital and personnel requirements to develop projects of this
size and complexity will require even major operators to focus solely on one field at a time. Operators
would be reluctant to commit additional resources to exploring, delineating and developing satellites
(i.e. smaller prospects) until an anchor is proven. Available capital, drilling equipment inventories, and
personnel will inevitably be largely committed to the massive effort to develop Anchor A, once proven. It
is anticipated that concurrently exploring, delineating and developing Satellite A-2 — if in fact feasible —
would require the use of any remaining drilling equipment inventories.

Leases are issued for finite terms and cannot be extended without a demonstration of diligence on the
part of the operator. Were development of Anchor A and Satellite A-2 to proceed, it is unreasonable to
assume that sufficient capital, equipment, personnel and other resources would exist to also enable the
exploration, delineation and diligent development of any additional fields prior to the expiration of
leases issued as a result of Lease Sale 193. It is also unreasonable to presume that satellites A-1 and A-3
would be unitized with Anchor A and/or Satellite A-2. Even in the case where an exploration well (or
two) discovers petroleum in each of satellites A-1 and A-3, it is unlikely that the well results would be
sufficient to justify agency approval for incorporation of all of the several associated leases into a unit.
This means that lease terms would likely expire on undeveloped satellite prospects, which would be re-
leased in subsequent lease sales.

Satellites A-1 and A-3 are therefore identified as potential candidates for development via future
Chukchi Sea OCS lease sales. Table 6 below summarizes a scenario for future lease sales. The potential
oil reserves assumed to be produced from reasonably foreseeable future lease sales represent an
additional 1.9 Bbbls, for a project total of 6.2 Bbbls. The resources associated with this scenario
represent approximately the 95 percentile of all modeled results.

Table 6 - Resource Assessment for Future Chukchi Sea OCS Lease Sales

Hypothetical Oil Recoverable Oil Recoverable Solution Gas
Pool (Billions of Barrels) (Trillions of Cubic Feet)
Satellite A-1 15 1.858
Satellite A-3 04 0.178
Aggregate 1.9 2.036
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Table B-1. Scenario Support Table.
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37 - - - - - - - - - 5 - - - - - - 59 - |s8552] 9 56 | 65.503
38 - - - - - - - - - - - - - - - - 68 - |e7.838] 7 44 |50.676
39 - - - - - - - - - - - - - - - - 71 - 71272 5 34 |[39.222
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5 GvE|52|58(535 | 2e¢ | 328 |S¢ss|55|sx82| 282 |Po|Fe|32 (52|58 220 =292
® B33)25|a3|#LE | §25 | 958 |v223|75(8858| 33 |®E[%%|se@|%%|p3| ot E0ig
°"T4|T8| 88| ?sg°® | 3*5° | 3835| * Hd | 8 S| 3|®8| 3|8" 5 TS%s
oil | Gas | oil | Gas Anchort ap |ToTaL [ANSMO" a2 |TOTAL
#ofwells| # | Type | # | Type | # of wells vfecl)lfs mi | mi | mi [ mi BCFlyr MMbbl
40 - - - - - - - - - 5 - - - - - - - 75 - 74.567 4 27 130.278
1 5 N — - 5 N ; 5 - | - | - } } - - - 79 | - [79.485] 3 21| 23.266
22 - N - - - ; : - - [ - | - - - - - - 78 | - |78.027] 2 16 [17.910
23 : : ; ; ; - : - - 25 | - | - - - - - - 79 - |78663] 1 13 |13.692
24 N N N N : - - : - [ - | - ; ; - - - 84 - |[83812] 1 10 |10.314
45 R R R R R - - - - - - - - - - - - 79 1 |80.152 0 8 7.868
26 5 5 N N : : - : - | - | - } - - - - 74 | 17 |91.267| 0O 6 | 579
47 ; ; ; - - - - - - [ 5 [ - | - - - - - - 62 | 33 |94.865| - 4 | 4318
28 5 3 5 ; ; - - ; - [ - | - } - - - - 50 | 51 [100.557] - 3 | 3.154
29 5 5 5 5 : - - } - [ - | - } - - - - 39 | 68 [107.054] - 2 | 2.220
50 - - - - - - - - - 5 - - - - - - - 30 78 1108.068 - 2 1.545
51 - - - - - - - - - - - - - - - - - 24 87 1110.556 - 1 0.994
52 - - - - - - - - - - - - - - - - - 18 97 1114.835 - 1 0.538
53 5 N N 5 5 - - ; - - | - - - - - - 14 | 100 |114.066] - 0 [0.236
54 - - - - 2 | Rg | - - - - - - - - - - - - 11 102 |112.689 - - -
55 5 5 5 ; 2 | Rig | - : 5 3 : ; ; ; - } } - 8 85 |93.787| - - -
56 - - - - 2 | Rig | - - - - - - - - - - - - 6 69 |75.231 - - -
57 - - - - 3 | Rig | - - - - - - - - - - - - 5 54 |58523| - - -
58 - N - N 3 | Rig | - - - - - - - - - - - - 4 42 |45.468] - - -
=9 - - - - 3| Rig | - - - - - - - - - - - - 3 33 [35.272| - - -
60 - 5 5 N 3 | Rig | - ; - - } . - } . - - - 2 25 |27.370] - - -
61 - 5 5 N 3 | Rig | - ; - - } . - } . - - - 1 20 |21.206] - - -
62 N - - - 2 Rig - - - - - - - - - - - - 1 15 | 16.386 - - -
63 N N 5 5 2 | Rig | - : ; - | - | - ; - - - - 1| 12 [12675] - B -
64 - | - - 2 | Rg | - - - - -1 -1 -1 -1 -1- - - 0O | 9 o766 - - -
65 - - - - 3| Rig | - - - - - - - - - - - - 0 7 | 7.463 - - -
66 - - - - - - - - - - - - - - - - - 0 6 [ 5.740 - - -
67 N N 5 N ; - - ; - [ - | - - - - - B 0 4 | 4217 | - - -
68 _ - - - - - - - - - - - - - - - - - 3 3.196 - - -
69 - - } ; . - - - - - - - - - - - - - 2 | 2.334 - - -
70 - - - - - - - - - - - - - - - - - - 2 1.643 - - -
71 - . . . - - - - N - - - - - - - - - 1 | 1.144 - - -
72 - - - - - - - - - - - - - - - - - - 1 0.735 - - -
73 - - - - - - - - - - - B - - - - - - 0 0.398 - - -
74 - - - - - - - - - - -1 - - - - - - 0 [0.174 - - -
75-77 Decommissioning of platforms, remaining wells, and pipelines.
Annual |, | 4 4 1 32 9 40 |40 | 75 | 75 | 1 1| 1 1 | 1| 84 | 102 | 114835 | 204 | 137 | 204
Maximum
Total: 8 13 13 40 80 8 459 90 210 | 210 | 300 | 300 1 1 1 1 111,179 [1,024 2,203 2,875 1,384 | 4,258
Notes: A “#’ = number.
At =0

Green colored cells indicate that only Anchor A related factors occur.
Numbers shown over two years indicate that project completion requires two years.
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Appendix C. Marine Mammal Mitigation Measures

C-1. LeaSE STIPUIATIONS. ...ttt ettt C-1
C-2. Marine Mammal Protection ACt (MMPA) .......c.i i C-2
C-3. ENdAngered SPECIES ACT.......iii et e e te e se e s e e et este e sna e e eeenteesreesreesraenrnas C-3

C-1. Lease Stipulations

Lease Stipulations are binding contractual provisions that apply to all Ancillary Activities,
Exploration Plans (EPs), Development and Production Plans (DPPs), and Development Operations
Coordination Documents (see 30 CFR 8§550.202). Lease Sale Stipulations often consist of protective
measures designed to decrease the likelihood of impacts to environmental resources such as marine
mammals. A complete list of the stipulations applicable to Lease Sale 193 leases is provided in
Appendix D. A brief summary of those Lease Stipulations which may serve to reduce impacts to
marine mammals is provided below.

Stipulation No. 1. Protection of Biological Resources. Stipulation 1 is intended to protect biological
resources that are discovered during the course of operations. If previously unidentified biological
populations or habitats that may require additional protection — for example, marine mammal haul out
areas — are identified in the lease area, the lessee may be required to conduct biological surveys to
determine the extent and composition of such biological populations or habitats. The lessee may also
be required to do one of more of the following: relocate the site of operations; establish that its
operations will not have a significant adverse effect upon the resource identified, or that a special
biological community does not exist; operate during those periods of time that do not adversely affect
the biological resources; and/or modify operations to ensure that significant biological populations or
habitats deserving protection are not adversely affected.

Stipulation No. 2. Orientation Program. Stipulation 2 requires that any EP or DPP include a
proposed orientation program for all personnel involved in exploration or development and
production activities. The orientation program must inform these individuals of relevant
environmental, social, and cultural concerns along with pertinent mitigation that protect biological
and cultural resources in the Leased Area and the adjacent offshore and onshore environments. The
orientation programs address the importance of not disturbing important resources, such as marine
mammals, and provide guidance on how to avoid disturbance.

Stipulation No. 3. Transportation of Hydrocarbons. Stipulation 3 is intended to decrease the risk
of an oil spill by requiring pipelines if, among other factors, they are feasible and environmentally
preferable. This stipulation may also be used to specify the location where pipelines come to shore.

Stipulation No. 4. Industry Site-Specific Monitoring Program for Marine Mammal Subsistence
Resources. Stipulation 4 may be used to require lessees to monitor activities which take place on lease
blocks that are within identified marine mammal subsistence hunting areas in order to minimize the
potential for impacts to subsistence hunting.

Stipulation No. 5. Conflict Avoidance Mechanisms to Protect Subsistence Whaling and Other
Marine Mammal Subsistence-Harvesting Activities. Stipulation 5 requires that all exploration and
development and production operations — including support activities — be conducted in a manner that
prevents unreasonable conflicts between the oil and gas industry and subsistence activities. Like
Stipulation 4, this stipulation is designed to protect subsistence harvest practices, but may also serve
to reduce potential disturbance to marine mammals.

Lease Stipulations C-1
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Stipulation No. 6. Pre-Booming Requirements for Fuel Transfers. Stipulation 6 requires pre-
booming during fuel transfers in order to reduce the potential impacts of a spill, should one occur
during fuel transfer.

Stipulation No. 7. Measures to Minimize Effects to Spectacled and Steller’s Eiders During
Exploration Activities. The stipulation prohibits travel, except for emergencies or human/navigation
safety, through the Ledyard Bay Critical Habitat Area by surface vessel associated with exploration
and delineation drilling operations between July 1 and November 15. It also restricts operating
altitudes for aircraft supporting drilling operations to above 1,500 feet above sea level over certain
areas including Ledyard Bay Critical Habitat between July 1 and November 15. While designed to
prevent effects to the eiders, these area and temporal restrictions may reduce effects to marine
mammals from vessel and aircraft transit.

C-2. Marine Mammal Protection Act (MMPA)

All oil and gas activities described in the Second SEIS Scenario (Section 2.3.5., hereafter “Scenario”)
must comply with the Marine Mammal Protection Act (MMPA). The MMPA prohibits the
unauthorized “take” of marine mammals. Under the MMPA and regulations promulgated by NMFS
and USFWS (collectively, the “Services™), “take” is defined broadly to include not only “serious
injury” or mortality, but also “harassment.” The Services may authorize “take” of marine mammals
where certain criteria are met. Specifically, the taking must:

e Be of small numbers of marine mammals
o Have no more than a “negligible impact” on those marine mammal species or stocks

¢ Not have an “immitigable adverse impact on the availability of the species or stock for
“subsistence” uses

Where appropriate, the Services will condition their “take” authorizations (such as Letters of
Authorization and Incidental Harassment Authorizations) upon the operator’s implementation of
mitigation measures designed to ensure that the substantive criteria of the MMPA will be met. Over
the years, several standard mitigation measures have been applied to the types of oil and gas activities
described in the Scenario. The following paragraphs identify these standard mitigation measures
required in MMPA “take” authorizations and briefly describe how they serve to reduce potential
impacts to marine mammals.

Shutdown / power down procedures for vessels and other equipment that could operate within
habitat used by marine mammals. Such procedures usually require that the equipment be shut
down or powered down if a marine mammal comes within a specified radius. The purpose of this
measure is to avoid injury, and to reduce the likelihood of other adverse impacts to marine mammals
from exposure to high noise levels. NMFS and USFWS use the best science available to recommend
appropriate sound thresholds (dB levels) to avoid/minimize adverse impacts to marine mammals
under their jurisdictions. The distance from the sound source associated with those thresholds is
established through acoustic modeling or onsite verification tests.

Ramp-up procedures for airgun arrays or other equipment. This procedure involves the gradual
increase in emitted sound levels over a specified time period. As an example, airgun ramp up begins
with firing a single airgun, and additional airguns are gradually added over a period of 20 to 40
minutes, until the desired operating level of the full array is obtained. The purpose of a ramp-
procedure is to provide a gradually increasing sound so that marine mammals near source of the
sound have the opportunity to move away before being exposed to sound levels that might be strong
enough to cause injury.

PSOs (Protected Species Observers) on vessels, including seismic source vessels, icebreakers,
drill ships, and monitoring vessels. The presence of staff dedicated to overseeing implementation of
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the mitigation measures is crucial to ensuring their success. PSOs are placed on source vessels and
monitor to ensure appropriate implementation of measures such as shutdown and power down
measures, and for estimating potential impacts. PSOs may also be used to collect required monitoring
information. PSOs are trained in species identification and many other operational and data recording
procedures.

Minimum flight altitudes for all support aircraft, and/or areas to be avoided. These requirements
are intended to reduce the chance of disturbing marine mammals in the water or hauled out on the ice
or land. Exceptions are made for landing, takeoff, emergency situations, and unsafe flying conditions
(such as poor weather or low visibility). Typically, aircraft shall not operate fly within 305 m (1,000
ft) of marine mammals or below 457 m (1,500 ft) above ground level or sea level (except for take-off,
landing, emergency situations, and inclement weather). Aircraft flight routes will be designed to
avoid overflights of seal and walrus haulouts.

Procedures for changing vessel speed, direction, or routes. Restrictions on vessel speed as well as
the number of direction changes can reduce the risk of collisions, especially during conditions of poor
visibility. Reduced speeds also reduce the chance that a vessel strike is lethal if it occurs. Specifying
that shipping routes avoid important habitat areas where marine mammals may occur in high densities
is also a means to reduce the risk of disturbance.

Decrease or shutdown of activities during certain periods of time or near certain locations. This
measure is intended to avoid and minimize adverse impacts to marine mammals in particularly
important habitat during biologically sensitive time periods.

Prohibition of activity within 150 m from any observed ringed seal lair and 500 m from any
known polar bear den. NMFS or USFWS may require surveys to determine the presence of lairs
and/or den sites.

Notification of lost equipment that could pose a danger to marine mammals. The operator shall
notify BOEM or BSEE (dependent upon the type of activity), and NMFS in the event of any loss of
cable, streamer, or other equipment that could pose a danger to marine mammals through
entanglement.

Prohibition on drill ships and rigs and associated support vessels entering the Chukchi Sea
before July 1; avoidance of the spring lead system. Unless authorized by the USFWS based upon a
review of seasonal ice conditions and other factors (50 CFR 18.118 (a)(2)(iv)), vessels will not enter
the Chukchi Sea prior to July 1. To minimize impacts on marine mammals and subsistence-hunting
activities, the drillship and support vessels traversing north through the Bering Strait will transit
through the Chukchi Sea along a route that avoids the spring lead system while allowing for the
highest degree of safety regarding ice conditions and sea states.

Prohibition of vessels operating within 0.5 mi (805 m) of walrus on haul outs. When within 1,000
ft (300 m) of walrus in water, vessels will reduce speed and avoid multiple changes of direction.

Prohibition of aircraft and vessels operating within 0.5 mi (800 m) of walrus or polar bears
when observed on land or ice. When polar bears are seen by aircraft, the aircraft will change route
to avoid disturbing bears.

Incineration of solid food wastes onboard ships or rigs, eliminating the wastes as a potential
attractant for polar bears.

C-3. Endangered Species Act

Several marine mammal species found in and around the Leased Area receive additional protections
under the Endangered Species Act (ESA). The marine mammal species in the Chukchi Sea that are
listed as “Endangered” or “Threatened” under the ESA are the bowhead whale, fin whale, humpback
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whale, ringed seal, bearded seal, and polar bear. (Note: The Pacific walrus is a candidate species
under the ESA). Unauthorized “take” of these species is prohibited by the ESA. The ESA requires
Federal agencies to consult with the Services prior to authorizing activities that “may affect” a listed
species. The purpose of the consultation process is two-fold:

e To ensure that agency-authorized activities are not likely to jeopardize the continued
existence of any listed species or result in the destruction or adverse modification of
designated critical habitat.

e To authorize the incidental take of listed species where appropriate through the
consultation process, the Services will also require the implementation of appropriate
mitigation measures to reduce the amount of incidental take that actually occurs.

Over the years, several standard or typical mitigation measures (called “terms and conditions”) have
been applied to the types of oil and gas activities described in the Scenario. These standard or typical
mitigation measures are derived from Biological Opinions (BO) — the end product of formal ESA
consultations. Because these mitigation measures largely mirror those implemented through the
MMPA take authorization process, they are not repeated here. It is noted that an MMPA incidental
take authorization is a prerequisite to the Services’ authorization of incidental take under the ESA-
i.e. an authorization to “take” species listed under the ESA — within the Biological Opinion.

C-4 Endangered Species Act
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Appendix D. Guide to Lease Stipulations

D-1. BACKGIOUNT ...ttt bbbt b bbbttt bt D-1
D-2. Considerations in Reading the Sale 193 Lease Stipulations...........ccccooviovrieieneiie i D-1
D-2.1.1. Stipulation No. 1. Protection of Biological ReSOUICES............cccovvvrirereiiciinnne. D-2
D-2.1.2. Stipulation No. 2. Orientation Program. .........ccocceoeeeniiiieneneee e D-2
D-2.1.3. Stipulation No. 3. Transportation of Hydrocarbons. .........c.ccccoevvviviieeineieeninns D-2
D-2.1.4. Stipulation No. 4. Industry Site-Specific Monitoring Program for Marine
Mammal SUbSIStENCE RESOUICES. .....cviieieierieeiieie e D-2
D-2.1.5. Stipulation No. 5. Conflict Avoidance Mechanisms to Protect Subsistence
Whaling and Other Marine Mammal Subsistence-Harvesting Activities. ............ D-2
D-2.1.6. Stipulation No. 6. Pre-Booming Requirements for Fuel Transfers. ..................... D-2
D-2.1.7. Stipulation No. 7. Measures to Minimize Effects to Spectacled and Steller’s
Eiders During EXploration ACHIVITIES. ........ccooeiiiiiiiie e D-2
D-3. Sale 193 Lease StPUIALIONS .......cciiveiieieiie ittt ste e saesneenaenrennen D-3

D-1. Background

After the Outer Continental Shelf (OCS) Qil and Gas Lease Sale 193 (Lease Sale 193) for the Chukchi
Sea Planning Area was held by the Minerals Management Service (MMS) on February 6, 2008, the U.S.
Department of the Interior (DOI) restructured and reassigned responsibilities from MMS to three newly
established agencies. This Appendix explains the references to the new agencies, organization titles, and
regulations for the Lease Sale 193 Lease Stipulations, which are included as terms and conditions on each
lease issued from Lease Sale 193. This Appendix does not alter the requirements of these Lease
Stipulations for Lease Sale 193. These Lease Stipulations are addressed in this Draft Second
Supplemental Environmental Impact Statement.

On May 19, 2010, Department of the Interior (DOI) Secretary Ken Salazar signed Secretarial Order No.
3299 that directed the division of the MMS into three organizations, each with separate and clearly
defined missions. Subsequently, MMS was renamed the Bureau of Ocean Energy Management,
Regulation and Enforcement (BOEMRE) on June 18, 2010 by Secretarial Order No. 3302. On October
1, 2010, DOI officially established the Office of Natural Resources Revenue (ONRR) within the Office of
Assistant Secretary for Policy, Management and Budget. ONRR is responsible for collecting and
disbursing revenues from energy production on Federal and American Indian lands and on the OCS. The
ONRR’s responsibilities also include auditing and compliance, investigation and enforcement, and asset
management for Indian and federal lands, both onshore and offshore.

On October 1, 2011, the DOI established two new, independent bureaus— the Bureau of Safety and
Environmental Enforcement (BSEE) and the Bureau of Ocean Energy Management (BOEM) - to carry
out the offshore energy management and safety and environmental oversight missions formerly under the
jurisdiction of the BOEMRE. BSEE enforces safety and environmental regulations in field operations
including Permitting and Research, Inspections, Offshore Regulatory Programs, Qil Spill Response, and
newly formed Training and Environmental Compliance functions. BOEM is responsible for managing
development of the nation’s offshore resources in an environmentally and economically responsible way.
Functions include: Leasing, Plan Administration, Environmental Studies, National Environmental Policy
Act (NEPA) Analysis, Resource Evaluation, Economic Analysis and the Renewable Energy Program.

D-2. Considerations in Reading the Sale 193 Lease Stipulations
The following list refers to each Lease Stipulation with previous reference to MMS, Regional Supervisor,

Field Operations, and /or regulations as these references relate to the two independent bureaus -BOEM
and BSEE - and the regulations.
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D-2.1.1. STIPULATION NO. 1. PROTECTION OF BIOLOGICAL RESOURCES.

e The term “Regional Supervisor, Field Operations (RS/FO)” refers to the Regional Supervisor,
Leasing and Plans (RS/LP) at BOEM.
e All acronyms “RS/FO” in this stipulation refer to the RS/LP at BOEM.

D-2.1.2. STIPULATION NO. 2. ORIENTATION PROGRAM.

e The regulations “30 CFR 250.211” and “250.241” are now 30 CFR 550.211 and 550.241,
respectively.
e All acronyms “RS/FO” in this stipulation refer to the RS/LP at BOEM.

D-2.1.3. STIPULATION NO. 3. TRANSPORTATION OF HYDROCARBONS.

e All acronyms “RS/FO” in this stipulation refer to the Regional Supervisor, Field Operations at
BSEE.

D-2.1.4. STIPULATION NO. 4. INDUSTRY SITE-SPECIFIC MONITORING
PROGRAM FOR MARINE MAMMAL SUBSISTENCE RESOURCES.

e In the first paragraph:

o0 All acronyms “RS/FO” in this stipulation refer to the RS/LP at BOEM. “Minerals
Management Service (MMS)” in this stipulation is Bureau of Ocean Energy Management
(BOEM).

e In the subsections under the second paragraph:

0 (2) - the acronym “MMS” refers BOEM

0 (4) - the acronym “RS/FQO” refers to RS/LP at BOEM

0 (5) - all acronym “RS/FO” refers to RS/LP at BOEM

o (7) - all acronyms “RS/FO” refers to RS/LP at BOEM

e Inthe remaining paragraphs, all acronyms “RS/FO” are now RS/LP at BOEM, and all acronyms

“MMS” are now BOEM.

D-2.1.5. STIPULATION NO. 5. CONFLICT AVOIDANCE MECHANISMS TO
PROTECT SUBSISTENCE WHALING AND OTHER MARINE MAMMAL
SUBSISTENCE-HARVESTING ACTIVITIES.

e All acronyms “MMS” in this stipulation refer to BOEM or BSEE depending on the action.

o “[O]il-spill response plans” must be submitted to BSEE.

o “[E]xploration plan or development and production plan” will be submitted to the RS/LP at
BOEM.

D-2.1.6. STIPULATION NO. 6. PRE-BOOMING REQUIREMENTS FOR FUEL
TRANSFERS.
e Although the stipulation does not refer to an agency or title, for ease of reader understanding
BSEE is the bureau for the oil spill response plans.
D-2.1.7. STIPULATION NO. 7. MEASURES TO MINIMIZE EFFECTS TO

SPECTACLED AND STELLER’S EIDERS DURING EXPLORATION
ACTIVITIES.

e Under General Conditions all acronyms “MMS” in this stipulation refer to BOEM.
e Under Lighting Protocols (1) “MMS” in this stipulation refers to RS/LP at BOEM, and regulation
30 CFR 250.203 is 30 CFR 550.203.
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Leasing Activities Information

VIS

U.S. Department of the Interior
Minerals Management Service
Alaska OCS Region

Stipulation 1.
Stipulation 2.
Stipulation 3.
Stipulation 4.

Stipulation 5.

Stipulation 6.
Stipulation 7.

Final
Lease Stipulations
Oil and Gas Lease Sale 193
Chukchi Sea
February 6, 2008

Protection of Biological Resources

Orientation Program

Transportation of Hydrocarbons

Industry Site-Specific Monitoring Program for Marine Mammal Subsistence
Resources

Conflict Avoidance Mechanisms to Protect Subsistence Whaling and Other
Marine Mammal Subsistence-Harvesting Activities

Pre-Booming Requirements for Fuel Transfers

Measures to Minimize Effects to Spectacled and Steller’s Eiders During
Exploration Activities

Stipulation No. 1. Protection of Biological Resources. If previously unidentified biological

populations or

habitats that may require additional protection are identified in the lease area by the

Regional Supervisor, Field Operations (RS/FO), the RS/FO may require the lessee to conduct
biological surveys to determine the extent and composition of such biological populations or
habitats. The RS/FO shall give written notification to the lessee of the RS/FO’s decision to
require such surveys.

Based on any surveys that the RS/FO may require of the lessee or on other information available
to the RS/FO on special biological resources, the RS/FO may require the lessee to:

(1) Relocate the site of operations;

(2) Establish to the satisfaction of the RS/FO, on the basis of a site-specific survey, either
that such operations will not have a significant adverse effect upon the resource identified
or that a special biological resource does not exist;

(3) Operate during those periods of time, as established by the RS/FO, that do not adversely
affect the biological resources; and/or
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(4) Modify operations to ensure that significant biological populations or habitats deserving
protection are not adversely affected.

If any area of biological significance should be discovered during the conduct of any operations
on the lease, the lessee shall immediately report such finding to the RS/FO and make every
reasonable effort to preserve and protect the biological resource from damage until the RS/FO
has given the lessee direction with respect to its protection.

The lessee shall submit all data obtained in the course of biological surveys to the RS/FO with the
locational information for drilling or other activity. The lessee may take no action that might
affect the biological populations or habitats surveyed until the RS/FO provides written directions
to the lessee with regard to permissible actions.

Stipulation No. 2. Orientation Program. The lessee shall include in any exploration plan (EP)
or development and production plan (DPP) submitted under 30 CFR 250.211 and 250.241 a
proposed orientation program for all personnel involved in exploration or development and
production activities (including personnel of the lessee’s agents, contractors, and subcontractors)
for review and approval by the RS/FO. The program shall be designed in sufficient detail to
inform individuals working on the project of specific types of environmental, social, and cultural
concerns that relate to the sale and adjacent areas. The program shall address the importance of
not disturbing archaeological and biological resources and habitats, including endangered species,
fisheries, bird colonies, and marine mammals and provide guidance on how to avoid disturbance.
This guidance will include the production and distribution of information cards on

endangered and/or threatened species in the sale area. The program shall be designed to increase
the sensitivity and understanding of personnel to community values, customs, and lifestyles in
areas in which such personnel will be operating. The orientation program shall also include
information concerning avoidance of conflicts with subsistence activities and pertinent mitigation.

The program shall be attended at least once a year by all personnel involved in onsite exploration
or development and production activities (including personnel of the lessee’s agents, contractors,
and subcontractors) and all supervisory and managerial personnel involved in lease activities of
the lessee and its agents, contractors, and subcontractors.

The lessee shall maintain a record of all personnel who attend the program onsite for so long as
the site is active, not to exceed 5 years. This record shall include the name and date(s) of
attendance of each attendee.

Stipulation No. 3. Transportation of Hydrocarbons. Pipelines will be required: (a) if pipeline
rights-of-way can be determined and obtained; (b) if laying such pipelines is technologically

feasible and environmentally preferable; and (c) if, in the opinion of the lessor, pipelines can be
laid without net social loss, taking into account any incremental costs of pipelines over
alternative methods of transportation and any incremental benefits in the form of increased
environmental protection or reduced multiple-use conflicts. The lessor specifically reserves the
right to require that any pipeline used for transporting production to shore be placed in certain
designated management areas. In selecting the means of transportation, consideration will be
given to recommendations of any Federal, State, and local governments and industry.
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Following the development of sufficient pipeline capacity, no crude oil production will be
transported by surface vessel from offshore production sites, except in the case of an emergency.
Determinations as to emergency conditions and appropriate responses to these conditions will be
made by the RS/FO.

Stipulation No. 4. Industry Site-Specific Monitoring Proagram for Marine Mammal
Subsistence Resources. A lessee proposing to conduct exploration operations, including

ancillary seismic surveys, on a lease within the blocks identified below during periods of
subsistence use related to bowhead whales, beluga whales, ice seals, walruses, and polar bears
will be required to conduct a site-specific monitoring program approved by the RS/FO, unless,
based on the size, timing, duration, and scope of the proposed operations, the RS/FO, in
consultation with appropriate agencies and co-management organizations, determines that a
monitoring program is not necessary. Organizations currently recognized by the National
Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (FWS) for the co-
management of the marine mammals resources are the Alaska Eskimo Whaling Commission, the
Alaska Beluga Whale Committee, the Alaska Eskimo Walrus Commission, the Ice Seal
Commission, and the Nanuk Commission. The RS/FO will provide the appropriate agencies and
co-management organizations a minimum of 30 calendar days, but no longer than 60 calendar
days, to review and comment on a proposed monitoring program prior to Minerals Management
Service (MMS) approval. The monitoring program must be approved each year before
exploratory drilling operations can be commenced.

The monitoring program will be designed to assess when bowhead and beluga whales, ice seals,
walruses, and polar bears are present in the vicinity of lease operations and the extent of
behavioral effects on these marine mammals due to these operations. In designing the program,
the lessee must consider the potential scope and extent of effects that the type of operation could
have on these marine mammals. Experiences relayed by subsistence hunters indicate that,
depending on the type of operations, some whales demonstrate avoidance behavior at distances of
up to 35 miles. The program must also provide for the following:

(1) Recording and reporting information on sighting of the marine mammals of concern
and the extent of behavioral effects due to operations;

(2) Coordinating the monitoring logistics beforehand with the MMS Bowhead Whale
Aerial Survey Project and other mandated aerial monitoring programs;

(3) Inviting a local representative, to be determined by consensus of the appropriate co-
management organizations, to participate as an observer in the monitoring program;

(4) Submitting daily monitoring results to the RS/FO,;

(5) Submitting a draft report on the results of the monitoring program to the RS/FO
within 90 days following the completion of the operation. The RS/FO will distribute
this draft report to the appropriate agencies and co-management organizations;

(6) Allowing 30 days for independent peer review of the draft monitoring report; and

(7) Submitting a final report on the results of the monitoring program to the RS/FO
within 30 days after the completion of the independent peer review. The final report
will include a discussion of the results of the peer review of the draft report. The
RS/FO will distribute this report to the appropriate agencies and co-management
organizations.

Page D -5 of 14



Appendix D Lease Sale 193 Lease Stipulations

The RS/FO may extend the report review and submittal timelines if the RS/FO determines such
an extension is warranted to accommodate extenuating circumstances.

The lessee will be required to fund an independent peer review of a proposed monitoring plan and
the draft report on the results of the monitoring program for bowhead whales. The lessee may be
required to fund an independent peer review of a proposed monitoring plan and the draft report on
the results of the monitoring program for other co-managed marine mammal resources. This peer
review will consist of independent reviewers who have knowledge and experience in statistics,
monitoring marine mammal behavior, the type and extent of the proposed operations, and an
awareness of traditional knowledge. The peer reviewers will be selected by the RS/FO from
experts recommended by the appropriate agencies and co-management resource organizations.
The results of these peer reviews will be provided to the RS/FO for consideration in final MMS
approval of the monitoring program and the final report, with copies to the appropriate agencies
and co-management organizations.

In the event the lessee is seeking a Letter of Authorization (LOA) or Incidental Harassment
Authorization (IHA) for incidental take from NMFS and/or FWS, the monitoring program and
review process required under the LOA or IHA may satisfy the requirements of this stipulation.
The lessee must advise the RS/FO when it is seeking an LOA or IHA in lieu of meeting the
requirements of this stipulation and must provide the RS/FO with copies of all pertinent
submittals and resulting correspondence. The RS/FO will coordinate with the NMFS and/or
FWS and will advise the lessee if the LOA or IHA will meet these requirements.

The MMS, NMFS, and FWS will establish procedures to coordinate results from site-specific
surveys required by this stipulation and the LOA’s or IHA’s to determine if further modification
to lease operations are necessary.

This stipulation applies to the following blocks:

NRO02-06, Chukchi Sea:
6624, 6625, 6674, 6675, 6723-6725, 6773-6775, 6822, 6823, 6872

NRO03-02, Posey:
6872, 6873, 6918-6923, 6967-6973, 7016-7023, 7063-7073, 7112-7123

NRO03-03, Colbert
6674, 6723, 6724, 6771-6774, 6820-6824, 6869-6874, 6918-6924, 6966-6974,
7015-7024, 7064-7074, 7113-7124

NRO03-04, Solivik Island

6011-6023, 6060-6073, 6109-6122, 6157-6171, 6206-6219, 6255-6268, 6305-6317,
6354-6365, 6403-6414, 6453-6462, 6502-6511, 6552-6560, 6601-6609, 6651-6658,
6701-6707, 6751-6756, 6801-6805, 6851-6854, 6901-6903, 6951, 6952, 7001

NRO03-05, Point Lay West

6014-6024, 6062-6073, 6111-6122, 6160-6171, 6209-6221, 6258-6269, 6307-6317,
6356-6365, 6406-6414, 6455-6462, 6503-6510, 6552-6558, 6602-6606, 6652-6655,
6702, 6703
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NRO04-01, Hanna Shoal

6223, 6267-6273, 6315-6323, 6363-6373, 6411-6423, 6459-6473, 6507-6523,
6556-6573, 6605-6623, 6654-6671, 6703-6721, 6752-6771, 6801-6819, 6851-6868,
6901-6916, 6951-6964, 7001-7010, 7051-7059, 7101-7107

NRO04-02, Barrow
6003-6022, 6052-6068, 6102-6118, 6151-6164, 6201-6214, 6251-6262, 6301-6312,
6351-6359, 6401-6409, 6451-6456, 6501-6506, 6551, 6552, 6601, 6602

NRO04-03, Wainwright
6002-6006, 6052, 6053

NS04-08, (Unnamed)
6816-6822, 6861-6872, 6910-6922, 6958-6972, 7007-7022, 7055-7072, 7104-7122

This stipulation applies during the time periods for subsistence-harvesting described below for
each community.

Subsistence Whaling and Marine Mammal Hunting Activities by Community

Barrow: Spring bowhead whaling occurs from April to June; Barrow hunters hunt from
ice leads from Point Barrow southwestward along the Chukchi Sea coast to the Skull
Cliff area. Fall whaling occurs from August to October in an area extending from
approximately 10 miles west of Barrow to the east side of Dease Inlet. Beluga whaling
occurs from April to June in the spring leads between Point Barrow and Skull CIliff; later
in the season, belugas are hunted in open water around the barrier islands off Elson
Lagoon. Walrus are harvested from June to September from west of Barrow
southwestward to Peard Bay. Polar bear are hunted from October to June generally in the
same vicinity used to hunt walrus. Seal hunting occurs mostly in winter, but some open-
water sealing is done from the Chukchi coastline east as far as Dease Inlet and Admiralty
Bay in the Beaufort Sea.

Wainwright: Bowhead whaling occurs from April to June in the spring leads offshore of
Wainwright, with whaling camps sometimes as far as 10 to 15 miles from shore.
Wainwright hunters hunt beluga whales in the spring lead system from April to June but
only if no bowheads are in the area. Later in the summer, from July to August, belugas
can be hunted along the coastal lagoon systems. Walrus hunting occurs from July to
August at the southern edge of the retreating pack ice. From August to September, walrus
can be hunted at local haulouts with the focal area from Milliktagvik north to Point
Franklin. Polar bear hunting occurs primarily in the fall and winter around Icy Cape, at
the headland from Point Belcher to Point Franklin, and at Seahorse Island.

Point Lay: Because Point Lay’s location renders it unsuitable for bowhead whaling,
beluga whaling is the primary whaling pursuit. Beluga whales are harvested from the
middle of June to the middle of July. The hunt is concentrated in Naokak and
Kukpowruk Passes south of Point Lay where hunters use boats to herd the whales into the
shallow waters of Kasegaluk Lagoon where they are hunted. If the July hunt is
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unsuccessful, hunters can travel as far north as Utukok Pass and as far south as Cape
Beaufort in search of whales. When ice conditions are favorable, Point Lay residents hunt
walrus from June to August along the entire length of Kasegaluk Lagoon, south of Icy
Cape, and as far as 20 miles offshore. Polar bear are hunted from September to April
along the coast, rarely more than 2 miles offshore.

Point Hope: Bowhead whales are hunted from March to June from whaling camps along
the ice edge south and southeast of the point. The pack-ice lead is rarely more than 6 to

7 miles offshore. Beluga whales are harvested from March to June in the same area used
for the bowhead whale hunt. Beluga whales can also be hunted in the open water later in
the summer from July to August near the southern shore of Point Hope close to the
beaches, as well as areas north of the point as far as Cape Dyer. Walruses are harvested
from May to July along the southern shore of the point from Point Hope to Akoviknak
Lagoon. Point Hope residents hunt polar bears primarily from January to April and
occasionally from October to January in the area south of the point and as far out as 10
miles from shore.

This stipulation will remain in effect until termination or modification by the Department of the
Interior after consultation with appropriate agencies.

Stipulation No. 5. Conflict Avoidance Mechanisms to Protect Subsistence Whaling and Other

Marine Mammal Subsistence-Harvesting Activities. Exploration and development and
production operations shall be conducted in a manner that prevents unreasonable conflicts

between the oil and gas industry and subsistence activities. This stipulation applies to
exploration, development, and production operations on a lease within the blocks identified below
during periods of subsistence use related to bowhead whales, beluga whales, ice seals, walruses,
and polar bears. The stipulation also applies to support activities, such as vessel and aircraft
traffic, that traverse the blocks listed below or Federal waters landward of the sale during periods
of subsistence use regardless of lease location. Transit for human safety emergency situations
shall not require adherence to this stipulation.

This stipulation applies to the following blocks:

NRO02-06, Chukchi Sea:
6624, 6625, 6674, 6675, 6723-6725, 6773-6775, 6822, 6823, 6872

NRO03-02, Posey:
6872, 6873, 6918-6923, 6967-6973, 7016-7023, 7063-7073, 7112-7123

NRO03-03, Colbert
6674, 6723, 6724, 6771-6774, 6820-6824, 6869-6874, 6918-6924, 6966-6974,
7015-7024, 7064-7074, 7113-7124

NRO03-04, Solivik Island

6011-6023, 6060-6073, 6109-6122, 6157-6171, 6206-6219, 6255-6268, 6305-6317,
6354-6365, 6403-6414, 6453-6462, 6502-6511, 6552-6560, 6601-6609, 6651-6658,
6701-6707, 6751-6756, 6801-6805, 6851-6854, 6901-6903, 6951, 6952, 7001
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NRO03-05, Point Lay West

6014-6024, 6062-6073, 6111-6122, 6160-6171, 6209-6221, 6258-6269, 6307-6317,
6356-6365, 6406-6414, 6455-6462, 6503-6510, 6552-6558, 6602-6606, 6652-6655,
6702, 6703

NRO04-01, Hanna Shoal

6223, 6267-6273, 6315-6323, 6363-6373, 6411-6423, 6459-6473, 6507-6523,
6556-6573, 6605-6623, 6654-6671, 6703-6721, 6752-6771, 6801-6819, 6851-6868,
6901-6916, 6951-6964, 7001-7010, 7051-7059, 7101-7107

NRO04-02, Barrow
6003-6022, 6052-6068, 6102-6118, 6151-6164, 6201-6214, 6251-6262, 6301-6312,
6351-6359, 6401-6409, 6451-6456, 6501-6506, 6551, 6552, 6601, 6602

NRO04-03, Wainwright
6002-6006, 6052, 6053

NS04-08, (Unnamed)
6816-6822, 6861-6872, 6910-6922, 6958-6972, 7007-7022, 7055-7072, 7104-7122

Prior to submitting an exploration plan or development and production plan (including associated
oil-spill response plans) to the MMS for activities proposed during subsistence-use critical times
and locations described below for bowhead whale and other marine mammals, the lessee shall
consult with the North Slope Borough, and with directly affected subsistence communities
(Barrow, Point Lay, Point Hope, or Wainwright) and co-management organizations to discuss
potential conflicts with the siting, timing, and methods of proposed operations and safeguards or
mitigating measures that could be implemented by the operator to prevent unreasonable

conflicts. Organizations currently recognized by the NMFS and the FWS for the co-management
of the marine mammals resources are the Alaska Eskimo Whaling Commission, the Alaska Beluga
Whale Committee, the Alaska Eskimo Walrus Commission, the Ice Seal Commission,

and the Nanuk Commission. Through this consultation, the lessee shall make every reasonable
effort, including such mechanisms as a conflict avoidance agreement, to assure that exploration,
development, and production activities are compatible with whaling and other marine mammal
subsistence hunting activities and will not result in unreasonable interference with subsistence
harvests.

A discussion of resolutions reached during this consultation process and plans for continued
consultation shall be included in the exploration plan or the development and production plan. In
particular, the lessee shall show in the plan how its activities, in combination with other activities
in the area, will be scheduled and located to prevent unreasonable conflicts with subsistence
activities. The lessee shall also include a discussion of multiple or simultaneous operations, such
as ice management and seismic activities, that can be expected to occur during operations in
order to more accurately assess the potential for any cumulative affects. Communities,
individuals, and other entities who were involved in the consultation shall be identified in the
plan. The RS/FO shall send a copy of the exploration plan or development and production plan
(including associated oil-spill response plans) to the directly affected communities and the
appropriate co-management organizations at the time the plans are submitted to the MMS to
allow concurrent review and comment as part of the plan approval process.
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In the event no agreement is reached between the parties, the lessee, NMFS, FWS, the
appropriate co-management organizations, and any communities that could be directly affected
by the proposed activity may request that the RS/FO assemble a group consisting of
representatives from the parties to specifically address the conflict and attempt to resolve the
issues. The RS/FO will invite appropriate parties to a meeting if the RS/FO determines such a
meeting is warranted and relevant before making a final determination on the adequacy of the
measures taken to prevent unreasonable conflicts with subsistence harvests.

The lessee shall notify the RS/FO of all concerns expressed by subsistence hunters during
operations and of steps taken to address such concerns. Activities on a lease may be restricted if
the RS/FO determines it is necessary to prevent unreasonable conflicts with local subsistence
hunting activities.

In enforcing this stipulation, the RS/FO will work with other agencies and the public to assure
that potential conflicts are identified and efforts are taken to avoid these conflicts.

Subsistence-harvesting activities occur generally in the areas and time periods listed below.

Subsistence Whaling and Marine Mammal Hunting Activities by Community

Barrow: Spring bowhead whaling occurs from April to June; Barrow hunters hunt from
ice leads from Point Barrow southwestward along the Chukchi Sea coast to the Skull
Cliff area; fall whaling occurs from August to October in an area extending from
approximately 10 miles west of Barrow to the east side of Dease Inlet. Beluga whaling
occurs from April to June in the spring leads between Point Barrow and Skull CIiff; later
in the season, belugas are hunted in open water around the barrier islands off Elson
Lagoon. Walrus are harvested from June to September from west of Barrow
southwestward to Peard Bay. Polar bear are hunted from October to June generally in the
same vicinity used to hunt walruses. Seal hunting occurs mostly in winter, but some
open-water sealing is done from the Chukchi coastline east as far as Dease Inlet and
Admiralty Bay in the Beaufort Sea.

Wainwright: Bowhead whaling occurs from April to June in the spring leads offshore of
Wainwright, with whaling camps sometimes as far as 10 to 15 miles from shore.
Wainwright hunters hunt beluga whales in the spring lead system from April to June but
only if no bowheads are in the area. Later in the summer, from July to August, belugas
can be hunted along the coastal lagoon systems. Walrus hunting occurs from July to
August at the southern edge of the retreating pack ice. From August to September,
walruses can be hunted at local haulouts with the focal area from Milliktagvik north to
Point Franklin. Polar bear hunting occurs primarily in the fall and winter around Icy
Cape, at the headland from Point Belcher to Point Franklin, and at Seahorse Island.

Point Lay: Because Point Lay’s location renders it unsuitable for bowhead whaling,
beluga whaling is the primary whaling pursuit. Beluga whales are harvested from the
middle of June to the middle of July. The hunt is concentrated in Naokak and
Kukpowruk Passes south of Point Lay where hunters use boats to herd the whales into the
shallow waters of Kasegaluk Lagoon where they are hunted. If the July hunt is
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unsuccessful, hunters can travel as far north as Utukok Pass and as far south as Cape
Beaufort in search of whales. When ice conditions are favorable, Point Lay residents
hunt walruses from June to August along the entire length of Kasegaluk Lagoon, south of
Icy Cape, and as far as 20 miles offshore. Polar bears are hunted from September to
April along the coast, rarely more than 2 miles offshore.

Point Hope: Bowhead whales are hunted from March to June from whaling camps along
the ice edge south and southeast of the point. The pack-ice lead is rarely more than 6 to

7 miles offshore. Beluga whales are harvested from March to June in the same area used
for the bowhead whale hunt. Beluga whales can also be hunted in the open water later in
the summer from July to August near the southern shore of Point Hope close to the
beaches, as well as areas north of the point as far as Cape Dyer. Walruses are harvested
from May to July along the southern shore of the point from Point Hope to Akoviknak
Lagoon. Point Hope residents hunt polar bears primarily from January to April and
occasionally from October to January in the area south of the point and as far out as 10
miles from shore.

Stipulation No. 6. Pre-Booming Requirements for Fuel Transfers. Fuel transfers (excluding
gasoline transfers) of 100 barrels or more will require pre-booming of the fuel barge(s). The fuel

barge must be surrounded by an oil-spill-containment boom during the entire transfer operation
to help reduce any adverse effects from a fuel spill. The lessee’s oil spill response plans must
include procedures for the pre-transfer booming of the fuel barge(s).

Stipulation No. 7. Measures to Minimize Effects to Spectacled and Steller’s Eiders During
Exploration Activities. This stipulation will minimize the likelihood that spectacled and

Steller’s eiders will strike drilling structures or vessels. The stipulation also provides additional
protection to eiders within the blocks listed below and Federal waters landward of the sale area,
including the Ledyard Bay Critical Habitat Area, during times when eiders are present.

(A) General conditions: The following conditions apply to all exploration activities.

(1) An EP must include a plan for recording and reporting bird strikes. All bird collisions
(with vessels, aircraft, or drilling structures) shall be documented and reported within 3
days to MMS. Minimum information will include species, date/time, location, weather,
identification of the vessel, and aircraft or drilling structure involved and its operational
status when the strike occurred. Bird photographs are not required, but would be helpful
in verifying species. Lessees are advised that the FWS does not recommend recovery or
transport of dead or injured birds due to avian influenza concerns.

(2) The following conditions apply to operations conducted in support of exploratory and
delineation drilling.

(a) Surface vessels (e.g., boats, barges) associated with exploration and delineation
drilling operations should avoid operating within or traversing the listed blocks or
Federal waters between the listed blocks and the coastline between April 15 and June
10, to the maximum extent practicable. If surface vessels must traverse this area
during this period, the surface vessel operator will have ready access to wildlife
hazing equipment (including at least three Breco buoys or similar devices) and
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personnel trained in its use; hazing equipment may located onboard the vessel or on a
nearby oil spill response vessel, or in Point Lay or Wainwright. Lessees are required
to provide information regarding their operations within the area upon request of
MMS. The MMS may request information regarding number of vessels and their
dates of operation within the area.

(b) Except for emergencies or human/navigation safety, surface vessels associated
with exploration and delineation drilling operations will avoid travel within the
Ledyard Bay Critical Habitat Area between July 1 and November 15. Vessel travel
within the Ledyard Bay Critical Habitat Area for emergencies or human/navigation
safety shall be reported within 24 hours to MMS.

(c) Aircraft supporting drilling operations will avoid operating below 1,500 feet above
sea level over the listed blocks or Federal waters between the listed blocks and the
coastline between April 15 and June 10, or the Ledyard Bay Critical Habitat Area
between July 1 and November 15, to the maximum extent practicable. If weather
prevents attaining this altitude, aircraft will use pre-designated flight routes. Pre-
designated flight routes will be established by the lessee and MMS, in collaboration
with the FWS, during review of the EP. Route or altitude deviations for emergencies
or human safety shall be reported within 24 hours to MMS.

(B) Lighting Protocols. The following lighting requirements apply to activities conducted
between April 15 and November 15 of each year.

(1) Drilling Structures: Lessees must adhere to lighting requirements for all exploration
or delineation drilling structures so as to minimize the likelihood that migrating marine
and coastal birds will strike these structures. Lessees are required to implement lighting
requirements aimed at minimizing the radiation of light outward from exploration or
delineation drilling structures to minimize the likelihood that birds will strike those
structures. These requirements establish a coordinated process for a performance-based
objective rather than pre-determined prescriptive requirements. The performance-based
objective is to minimize the radiation of light outward from exploration/delineation
structures while operating on a lease or if staged within nearshore Federal waters pending
lease deployment.

Measures to be considered include but need not be limited to the following:

» Shading and/or light fixture placement to direct light inward and downward to
living and work structures while minimizing light radiating upward and outward,;

e Types of lights;

e Adjustment of the number and intensity of lights as needed during specific
activities;

» Dark paint colors for selected surfaces;

» Lowe-reflecting finishes or coverings for selected surfaces; and

e Facility or equipment configuration.

Lessees are encouraged to consider other technical, operational, and management
approaches that could be applied to their specific facilities and operations to reduce
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outward light radiation. Lessees must provide MMS with a written statement of
measures that will be or have been taken to meet the lighting objective, and must submit
this information with an EP when it is submitted for regulatory review and approval
pursuant to 30 CFR 250.203.

(2) Support Vessels: Surface support vessels will minimize the use of high-intensity
work lights, especially when traversing the listed blocks and federal waters between the
listed blocks and the coastline. Exterior lights will be used only as necessary to
illuminate active, on-deck work areas during periods of darkness or inclement weather
(such as rain or fog), otherwise they will be turned off. Interior lights and lights used
during navigation could remain on for safety.

For the purpose of this stipulation, the listed blocks are as follows:

NRO02-06, Chukchi Sea:
6624, 6625, 6674, 6675, 6723-6725, 6773-6775, 6822, 6823, 6872

NRO03-02, Posey:
6872, 6873, 6918-6923, 6967-6973, 7016-7023, 7063-7073, 7112-7123

NRO03-03, Colbert
6674, 6723, 6724, 6771-6774, 6820-6824, 6869-6874, 6918-6924, 6966-6974,
7015-7024, 7064-7074, 7113-7124

NRO03-04, Solivik Island

6011-6023, 6060-6073, 6109-6122, 6157-6171, 6206-6219, 6255-6268, 6305-6317,
6354-6365, 6403-6414, 6453-6462, 6502-6511, 6552-6560, 6601-6609, 6651-6658,
6701-6707, 6751-6756, 6801-6805, 6851-6854, 6901-6903, 6951, 6952, 7001

NRO03-05, Point Lay West

6014-6024, 6062-6073, 6111-6122, 6160-6171, 6209-6221, 6258-6269, 6307-6317,
6356-6365, 6406-6414, 6455-6462, 6503-6510, 6552-6558, 6602-6606, 6652-6655,
6702, 6703

NRO04-01, Hanna Shoal

6223, 6267-6273, 6315-6323, 6363-6373, 6411-6423, 6459-6473, 6507-6523,
6556-6573, 6605-6623, 6654-6671, 6703-6721, 6752-6771, 6801-6819, 6851-6868,
6901-6916, 6951-6964, 7001-7010, 7051-7059, 7101-7107

NRO04-02, Barrow
6003-6022, 6052-6068, 6102-6118, 6151-6164, 6201-6214, 6251-6262, 6301-6312,
6351-6359, 6401-6409, 6451-6456, 6501-6506, 6551, 6552, 6601, 6602

NRO04-03, Wainwright
6002-6006, 6052, 6053

NS04-08, (Unnamed)
6816-6822, 6861-6872, 6910-6922, 6958-6972, 7007-7022, 7055-7072, 7104-7122
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Nothing in this stipulation is intended to reduce personnel safety or prevent compliance with
other regulatory requirements (e.g., U.S. Coast Guard or Occupational Safety and Health
Administration) for marking or lighting of equipment and work areas.
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As the Nation’s principal conservation
agency, the Department of the Interior
has responsibility for most of our
nationally-owned public lands and
natural resources. This includes
fostering the wisest use of our land and
water resources, protecting our fish and
wildlife, preserving the environmental
and cultural values of our national parks
and historical places, and providing for
the enjoyment of life through outdoor
recreation. The Department assesses
our energy and mineral resources and
works to assure that their development
is in the best interest of all our people.
The Department also has a major
responsibility for American Indian
reservation communities and for people
who live in Island Territories under U.S.
Administration.
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Bureaw or Ocean Eneray Manscemenr
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