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ACRONYMS AND ABBREVIATIONS 

ADNR Alaska Department of Natural Resources 
AGL above ground level 
ALCOM Alaskan Command 
BAX Battle Area Complex 
BLM Bureau of Land Management 
CACTF Combined Arms Collective Training Facility 
EIS environmental impact statement 
FAA Federal Aviation Administration 
GMU Game Management Unit 
ISB Intermediate Staging Base 
JAGIC Joint Air-Ground Integration Complex 
JCALF Joint Combined Arms Live Fire 
JPADS Joint Precision Airdrop System 
JPARC Joint Pacific Alaska Range Complex 
IFR Instrument Flight Rule 
IICEP Interagency/Intergovernmental Coordination for Environmental Planning 
MOA Military Operations Area 
NEPA National Environmental Policy Act 
NJT Night Joint Training 
PM2.5 particulate matter 2.5 microns or less in diameter  
RLOD Realistic Live Ordnance Delivery 
RPA Remotely Piloted Aircraft 
TFTA Tanana Flats Training Area 
UAV Unmanned Aerial Vehicle 
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A.2 INTERAGENCY/INTERGOVERNMENTAL COORDINATION FOR ENVIRONMENTAL 
PLANNING (IICEP) LETTERS AND DISTRIBUTION LISTS 

A.2.1 IICEP Letter—Agency Letter and Distribution List 
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A.2.2 IICEP Letter—Congressional Delivery and Governor Letters and Distribution List 
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A.2.3 IICEP Letter—General Letter to Federal, State and, Local Representatives and 
Distribution List 
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A.2.4 IICEP Letter—Section 106 Letter and Distribution List 
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A.2.5 IICEP Letter—Endangered Species Act Letter and Distribution List 
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A.2.6 Scoping Meeting General Public Letter and Distribution List 
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A.2.7 Scoping Meeting General Public Email Notification and Distribution List 

 
General Public Email Distribution List 

Mark Richards, Co-Chair, Alaska Backcountry Hunters and Anglers 
Brian Mitchell, President, Alaska Extreme Fourwheelers 
Lance Hankins, President, Alaska Fly Fishers 
Miriam Cooper, President, Alaska Recreational Dog Mushers 
Thomas Tradewell, Commander, Veterans of Foreign Wars, Department Alaska 

A.3 SUMMARY OF SCOPING MEETINGS AND SCOPING COMMENTS 

The scoping period for the JPARC Modernization and Enhancement EIS extended from 
December 8, 2010 to March 4, 2011.  During the scoping period, the Air Force and Army held formal 
public scoping meetings and meetings with community leaders and government agencies and 
representatives.  These meetings and engagements are described below.  The Air Force and Army 
recorded community issues and concerns raised during the meetings and also invited written comments.  
In addition to the meetings, the Air Force and Army invited public and agency comment through the 
Federal Register Notice of Intent (Section A.1); IICEP, Scoping, (Sections A.2 – A.3) and Consultation 
letters (Appendix L); display advertisements in six local newspapers:  Anchorage Daily News, Alaska 
Star, Copper River Record, Fairbanks Daily News-Miner, Delta Wind, and The Frontiersman; and 
through an interactive website, press releases, public service announcements, and posted fliers.  
Section A.3.2 summarizes the scoping issues and concerns captured from the meetings discussed below 
and the written comments.  
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A.3.1 Summary of Public Scoping Meetings, Meetings with Community Leaders, Agency 
Meetings, and Other Engagements 

A.3.1.1 Public Scoping Meetings 

The Air Force and Army held seven scoping meetings to gather community-specific issues and concerns 
to be used as important indicators in guiding the environmental impact statement (EIS) analysis.  Scoping 
meetings were held from 6:30 to 8:30 p.m., except in Fairbanks, where meetings were held from noon to 
2:00 p.m. and from 4:00 to 8:00 p.m.  Meeting attendees were asked to sign in, and Air Force and Army 
resource specialists were on hand to provide information and to answer questions on each proposed action 
and the associated alternatives.  A total of 14 full-color posters exhibiting the proposed actions and 
alternatives were available for review at each scoping meeting.  Comment forms were available for 
participants to provide written comments. 

   
Colonel Gregory Bell began by summarizing the purpose of the scoping meetings and introduced subject 
matter experts familiar with each Joint Pacific Alaska Range Complex (JPARC) proposal, the 
alternatives, and the National Environmental Policy Act (NEPA) process.  The introduction was followed 
by an 8-minute video.  The video provided information to the public about JPARC and the importance of 
its mission to the success of the U.S. military and national security.  Table A-1 shows the meeting dates 
and locations, number of meeting attendees, and number of written comments received.   

Table A-1.  Scoping Meeting Dates and Locations 

Date/Time Location 

Number of 
Attendees Checking 
in at Sign-in Table 

Number of 
Written Comments 

Submitted 

January 13, 2011 
6:30 to 8:30 p.m. 

Millennium Alaskan Hotel 
Turnagain Room 

4800 Spenard Road 
Anchorage, AK 99517-3236 

34 1 

January 18, 2011 
6:30 to 8:30 p.m. 

Caribou Hotel 
Mile 186.5 Glenn Highway 

Glennallen, AK 99588 

33 3 

January 19, 2011 
6:30 to 8:30 p.m. 

Alaska Steakhouse and Motel 
1271 Richardson Highway, Mile 265 

Delta Junction, AK 99731 

29 1 

January 20, 2011 
noon to 2:00 p.m. and 

4:00 to 8:00 p.m. 

Princess Fairbanks Hotel 
4477 Pike’s Landing 
Fairbanks, AK 99709 

114 3 

January 24, 2011 
6:30 to 8:30 p.m. 

Motel Nord Haven 
249 George Parks Highway 

Healy, AK 99743 

29 0 

January 25, 2011 
6:30 to 8:30 p.m. 

Swiss Alaska Inn 
22056 South F Street 
Talkeetna, AK  99676 

28 2 

January 26, 2011 
6:30 to 8:30 p.m. 

Menard Memorial Sports Center 
1001 South Mack Drive 

Wasilla, AK 99654 

85 6 

Totals  352 16 
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After the scoping meetings closed, the Scoping Team met to debrief and recorded the number of people 
who attended the meeting; any Federal, state, or local representatives in attendance; media interactions; 
and issues raised and discussed.   

A.3.1.2 Meetings with Community Leaders 

In addition to the scoping meetings, Air Force and Army leadership held briefings in Glennallen, Delta 
Junction, Healy, and Wasilla with local community leaders.  Table A-2lists the date and location of each 
meeting, as well as attendees.   

Table A-2.  Community Briefing Dates, Locations, and Attendees 
Date/Location Attendees 

January 18, 2011  
Glennallen 

Kathryn Martin, Ahtna Vice President of Land and Resources; Joe Bovee, Ahtna 
Land Manager; Bruce Cain, Ahtna Operations Advisor 

January 19, 2011  
Delta Junction  

Mary Leith-Dowling, Delta Junction Mayor; Mike Tvenge, Delta Junction City 
Administrator; Pete Hallgren, Delta Junction Mayor Pro Tem 

January 24, 2011  
Healy  

Gale Pieknik, Healy City Clerk, and Robert Kohlsdorf, Healy City Council 
Presiding Officer 

January 26, 2011  
Wasilla  

Verne Rupright, Wasilla Mayor; Marvin Yoder, Wasilla Deputy Administrator; 
James Hastings, Menard Sports Center Director  

A.3.1.3 Agency Meetings  

Air Force and Army leadership met with government agencies having jurisdiction over lands or resources 
potentially impacted by JPARC on January 14, 2011, in Anchorage and on January 21, 2011, in 
Fairbanks.  The meetings were held in a format similar to the scoping meetings.  The goal of these 
meetings was to provide clarity on the JPARC proposed actions and to request early coordination, 
resource information, concerns, and questions.  Table A-3 lists the meeting date, location, and 
government representatives attending.   
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Table A-3.  Agency Meeting Dates and Locations 
Date/Time Location Attendees 

January 14, 2011 
10:00 a.m. to noon 

and  
1:00 to 5:00 p.m. 

Millennium Alaskan Hotel 
Turnagain Room 

4800 Spenard Road 
Anchorage, AK 99517-3236 

• Greg Howard, Federal Aviation Administration 
(FAA) 

• Derril Bergt, FAA 
• Melanie Hunter, Bureau of Land Management 

(BLM) 
• David Chilson, FAA 
• Brandon McCutcheon, Alaska Department of 

Natural Resources (ADNR) 
• Bob Lewis, FAA Regional Administrator 

January 21, 2011 
10:00 a.m. to noon 

and  
1:00 to 5:00 p.m. 

Princess Fairbanks Hotel 
4477 Pike’s Landing 
Fairbanks, AK 99709 

• Sissy Steins, FAA, National Air Traffic Controllers 
Association 

• Skip Theisen, BLM 
• Don Schrader, FAA, Fairbanks International Airport, 

Air Traffic Manager 
• Mary Lynch, BLM, Alaska Fire Service 
• Wes Stark, BLM, Alaska Fire Service 
• Jeanne Proulx, ADNR 
• William Rice, Eielson Air Force Base 
• Curtis Harper, FAA, Fairbanks International Airport, 

Air Traffic Control Tower 
• Mayor Doug Isaacson, North Pole 
• Tami DeFries, BLM, Alaska Fire Service 
• John Sofrich, BLM 
• Jewel Bennett, U.S. Fish and Wildlife Service 
• Christy Everett, U.S. Army Corps of Engineers 

(USACE), Regulatory Branch  
• Melissa Osborn, Alaska Department of 

Transportation and Public Facilities, Fairbanks 
International Airport 

• Ellen Lyons, USACE, Regulatory Branch 

A.3.1.4 Other Engagements 

In addition to the scoping meetings, meetings with community leaders, and agency meetings, Alaskan 
Command (ALCOM) also met with several other entities to introduce and discuss the JPARC proposal.  
Table A-4 lists the dates and engagements.   

Table A-4.  Other Engagements 
Date Engagement 

February 4, 2011 Alaska Military Force Advocacy Structure Team meeting with The Adjutant General –
Alaska (TAG-AK) 

February 8, 2011 Joint Armed Services Committee briefing in Juneau 
February 10, 2011 Senator Begich’s staffers, discussion on JPARC EIS proposals 
February 11, 2011 Telephone conference with Senator Murkowski’s staffers regarding JPARC EIS proposals 
February 15, 2011 Matanuska-Susitna Valley assembly meeting 
February 16, 2011 Congressman Young’s staffers, discussion on JPARC EIS proposals 

February 28, 2011 Formal Government-to-Government Consultation with Federally Recognized Tribes 
Regarding  JPARC EIS proposals 
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A.3.2 Synopsis of Public Comments 

The tables and graphs below summarize the public comments provided to ALCOM, the Air Force, and 
the Army during the public scoping period.  These comments, verbal and written, were generated via the 
website for the JPARC Modernization and Enhancement EIS; by regular mail, email, phone, and fax; and 
at the public scoping meetings described in Section A.3.1.   

Overall, agencies, government representatives, nongovernment organizations, citizens, and Native 
Alaskans submitted 770 website comments, letters, emails, phone comments, and faxes to ALCOM.  In 
those 770 comments, commenters expressed more than 2,000 concerns.  Table A-5 summarizes key 
issues identified in the 770 comments, sorted by environmental resource area.  Development of this 
comment summary began with a review of each comment for content.  Key issues were identified and the 
comments categorized by EIS resource area topic (e.g., airspace management and use, biological, 
cultural).  Additionally, each comment was categorized as either pertaining to all of the proposed actions 
or to specific actions proposed in the EIS, as shown in the right-hand column of the table. 

The actions and topics of greatest concern include the expansions of the Fox and Paxon Military 
Operations Areas (MOAs), the lowering of the Fox 3 MOA to 500 feet, and related impacts on civil 
aviation, residents, recreation, hunting, wildlife (particularly caribou/moose migration and calving areas 
and trumpeter swan/migratory bird breeding grounds), subsistence activities, the tourism industry, and 
commercial aviation access.  Specific areas of concern include Fairbanks International Airport access and 
the areas of Lake Louise, Copper Basin, the Talkeetna Mountains, and the Denali Highway corridor.  
Safety concerns mainly focused on airspace conflicts below 5,000 feet above ground level (AGL), 
particularly the mix of high-speed aircraft with low-speed small aircraft.  Hazardous waste concerns 
mainly centered on the history and future potential of unexploded ordnance closing off access to public 
lands.   

Commenters were particularly concerned about airspace proposed over the Battle Area Complex (BAX) 
and the impacts to air traffic in Isabel Pass.  Several commenters expressed concern overall that these 
proposals negatively impacted the highly populated, highly used, road-accessible Alaskan beltway.  
Socioeconomic concerns related to the tourism, mining, and guiding industries.  Several commenters 
requested that training exercises avoid the summer and fall season due to the high tourism traffic during 
those times of year.  Other major concerns related to impacts on personal freedoms and Alaskan values of 
solitude, peace, and quiet and utilizing nature for recreation as well as subsistence. 

Table A-6 lists the approximate number of comments received for each proposed action and EIS resource 
area or topic.  These numbers were generated by tallying the approximate number of times a concern was 
mentioned. 

Many comments received by the military concerned more than one proposed action and more than one 
resource area.  Such comments were categorized in all relevant actions/topics to ensure their full 
consideration during EIS preparation.  For example, any expressed concern about aircraft conflicts or 
crashes in the Fox 3 MOAs and other areas was assigned to two proposed action categories, “General” 
and “Fox 3 MOA Expansion,” and two environmental resource topic areas, “Airspace Management and 
Use” and “Health, Safety and Security.”  Accordingly, the number of issues expressed (over 2,000) is 
greater than the number of comments received during the scoping period (770).   

Figure A-1 displays the areas and locations referred to in a representative sample of the comments.  The 
map depicts commenters having most concerns in the Summit Lake, Paxson, Susitna Lake, and Lake 
Louise areas.  Table A-7 lists the areas described in the comments received, along with map ID numbers 
and reference locations to use when viewing Figure A-1. 
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Table A-5.  Key Issues by Resource Area 
Issue Relevant Proposed Actions 

Airspace Management and Use 
Because aviation is the essential means of access to rural Alaska given the 
expansive geography and very limited surface transportation, the consequences 
from loss of access for civilian aviation (and dependent activities, businesses, 
and communities) can be great.  The following aspects of the proposal and 
effects on access need to be fully evaluated: the altitude structure, particularly 
lowering the MOA floors to 500 feet AGL (so that civilian and military traffic 
would share airspace in a visual flight rule environment), lateral expansion of the 
MOAs and distance to circumnavigate. 

Fox 3/Paxon MOA 
BAX RA 
Expand R-2205 RA 
NJT  
UAV Access 

The effect of converting MOA to restricted airspace which precludes civilian use 
needs to be fully evaluated in terms of hours lost to circumnavigate, or lost 
access to airstrips serving areas under proposed restricted airspace. 

RLOD 
BAX RA 
Expand R-2205 RA 
UAV Access 

Potential disruption to established routes (Victor routes, RNAV) and impact on 
commercial air carriers, particularly in the congested airspace around Fairbanks. 

Fox 3/Paxon MOA 
BAX RA 
Expand R-2205 RA 
UAV Access 

Analysis should identify small landing strips and private airfields affected by the 
actions, and particularly those providing IFR services for all-weather access. 

Fox 3/Paxon MOA 
BAX RA 
Expand R-2205 RA 
UAV Access 

Concern that the structure of military airspace would force civilian traffic to 
operate in MOAs (using “see and avoid”), increasing potential safety risks 
(mostly in air collision) due to congestion, mix of aircraft types with varying 
performance levels, and mix of pilot skill levels. 

Fox 3/Paxon MOA 
UAV Access 

Existing SUAIS communications system has proved effective at maximizing 
access using “real-time” notifications and advisories.  However, the current 
system may be inadequate to provide deconfliction and information to pilots for 
a wider area. 

Fox 3/Paxon MOA 
NJT  
UAV Access 
Missile Live-Fire 

Many private pilots do not have compatible or adequate communication 
equipment to receive notifications.  This limits the effectiveness of the system 
and could result in unsafe situations.  The analysis should consider what 
improvements are needed to provide safe airspace management for all users. 

Fox 3/Paxon MOA 
RLOD  
BAX RA 
Expand R-2205 RA 
NJT 
UAV Access 
Missile Live-Fire 

With cumulative complexity and congestion of airspace in the Fairbanks area 
(civilian and military), following airspace rules is a public safety concern.  The 
analysis should consider methods to monitor compliance as part of the overall 
airspace management system. 

Fox 3/Paxon MOA 
BAX RA 
Expand R-2205 RA 
NJT 
UAV Access 

UAVs are unable to operate in “see and avoid” environment.  Routes/corridors 
or rules for sharing or dedicating airspace for these vehicles adds complexity to 
managing airspace for civilian use that is essential for day-to-day functioning in 
Alaska. 

UAV Access 

Noise 
Increase in noise levels from proposed military operations, particularly from 
aircraft operations at low altitudes and at night, potentially causing annoyance 
and disturbance to persons, domestic animals, wildlife, and other receptors. 

Fox 3/Paxon MOA 
NJT  
UAV Access 

Potential for proposed military operations to cause incompatible noise levels 
with activities in impacted area, particularly in populated areas. 

Fox 3/Paxon MOA 
NJT 
UAV Access 
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Issue Relevant Proposed Actions 

Noise (continued) 

Expansion of areas affected by noise, potentially causing annoyance or change to 
the quality of characteristically quiet areas, particularly in noise sensitive areas, 
national parks, wilderness area and Federal and State conservation areas. 

Fox 3/Paxon MOA 
NJT 
UAV Access  
Missile Live-Fire 

Expansion of areas affected by sonic booms potentially causing damage to 
homes, persons, domestic animals, wildlife or other receptors 

Fox 3/Paxon MOA 
NJT 

Potential increase in impulsive noise from increased munitions use and new 
types of munitions on recreation and various uses on non-military lands. 

RLOD 
BAX RA 
Expand R-2205 RA 
JAGIC 

Safety 
Safety-Cumulative 
Potential increase in safety risks from the cumulative increase in land and 
airspace military use, intensified use of existing areas, live ordnances, extended 
nighttime training hours, and lowered flight levels. 

All proposed actions 

Safety-Aircraft/Airspace 
Proposed lowering of the MOA floor and creation of UAV corridors, 
particularly during bad weather and in areas with limited communication 
capabilities, where difficulty may exist in identifying UAV corridors with VFR 
instruments, in narrow corridors, and in areas of high use, increasing potential 
for low-level aircraft conflicts and crashes. 

Fox 3/Paxon MOA  
UAV Access 

Increase in nighttime training potentially causing increased aircraft conflicts and 
crashes. NJT 

Increase in low-flying aircraft and UAVs potentially increasing ground hazards 
from aircraft crashes, particularly in high-use recreations area. 

Fox 3/Paxon MOA 
UAV Access 

Increase in low-flying aircraft potentially causing health hazards from noise or 
pollution. 

Fox 3/Paxon MOA 
BAX RA 
Expand R-2202 RA 
UAV Access 
JAGIC 

Potential increase in bird/wildlife-aircraft strike hazard (BASH) from increased 
low-level flights. 

Fox 3/Paxon MOA 
NJT 
UAV Access 
Missile Live-Fire 

Potential for expanded special use airspace to restrict ability for flight training, 
essential Medevac access, air access to emergencies or wildfires, the delivery of 
essential goods in the winter to towns, or state fire suppression efforts. 

Fox 3/Paxon MOA 
RLOD 
BAX RA 
Expand R-2202 RA 
UAV Access  
JAGIC 
JPADS 
Missile Live-Fire 

Increased potential of wake turbulence or sonic boom impacts on small aircraft 
from increased military aircraft operations. 

Fox 3/Paxon MOA 
NJT 

Safety-Live Fire 

Increase in live-fire training causing potential safety hazards and the creation of 
harmful situations and substances for citizens from increased wildfires, potential 
bombing, unexploded ordnance, and other toxins. 

Fox 3/Paxon MOA 
RLOD 
BAX RA 
Expand R-2205 RA 
JAGIC 
Missile Live-Fire  
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Issue Relevant Proposed Actions 

Safety (continued) 
Safety-Sonic Booms 
Increased frequency of sonic booms or expansion of areas used for supersonic 
operations could increase safety risks to citizens, particularly, concerns about 
mining and mines, small aircraft, high-altitude climbers or avalanches being 
triggered by sonic booms or noise vibrations. 

Fox 3/Paxon MOA 
NJT 

Potential for increased risk to people and other receptors from an increased 
radiofrequency environment from proposed military operations. All proposed actions 

Air Quality 
Increase in air pollution from increased military aircraft operations. All proposed actions 

Increase in air pollution from increased military vehicle and ground operations. 

BAX RA 
Expand R-2202 RA 
JAGIC 
ISBs 
Ground Maneuver 
TFTA Access 
JPADS 

Proposed military airspace operations potentially causing air pollution and 
impacting views of Mount McKinley and clear skies in nationally designated 
special areas. 

Fox 3/Paxon MOA 

Increase in particulate matter (primarily concerned with PM2.5) from any of the 
proposed actions in the portions of the Fairbanks North Star Borough (FNSB) 
that are non-compliant with Federal PM2.5 regulations. 

All proposed actions 

Physical Resources  
Potential for lowered special use airspace and increased military airspace 
operations to impact aircraft-supported exploratory geophysical surveys, drilling, 
and geologic investigations. 

Fox 3/Paxon MOA 
UAV Access 

Expansion of areas affected by sonic booms and noise potentially causing 
damage to high-altitude mountains and permafrost. 

Fox 3/Paxon MOA 
NJT 

Potential for soil erosion from off-road operations in ground maneuver area 
Ground Maneuver 
TFTA Access 
ISBs 

Potential for deep rutting from off-road excursions in areas with marginal 
permafrost Ground Maneuver 

Soil erosion from construction of roads and facilities and from disrupted natural 
drainage 

JAGIC 
TFTA Access 
Ground Maneuver 
ISBs 

Water Resources 
Need for single general 404 permit from all proposed military operations 
throughout Alaska. All proposed actions 

Increase in water pollution to lakes, streams, and rivers from proposed military 
operations, particularly from proposed live ordnance training, unexploded 
ordnance, or the leaching of toxic remnants. 

Fox 3/Paxon MOA 
RLOD 
BAX RA 
Expand R-2202 RA 
JAGIC 
Missile Live-Fire 

Potential impact and loss of wetlands from construction of roads, facilities and 
other infrastructure. 

RLOD 
JAGIC 
TFTA Access 
Ground Maneuver 
ISBs 
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Issue Relevant Proposed Actions 

Hazardous Materials and Waste 
Potential for live ordnance training, spent munitions, or subsequent potential 
unexploded ordnance to increase toxicity possibilities to humans, wildlife and 
other receptors on the land and in the GOA; potential to increase fire hazard 
where the State or Federal agencies will not fight fires because of the possibility 
of encountering unexploded ordnance or other materials that could pose a 
hazard. 

Fox 3/Paxon MOA 
RLOD 
BAX RA 
Expand R-2202 RA 
JAGIC 
Missile Live-Fire 

Potential for increased military aircraft operations to cause increases in chaff 
residue, fuel dumping or hazardous waste spills and debris from aircraft crashes. 

Fox 3/Paxon MOA  
RLOD 
BAX RA 
Expand R-2202 RA 
NJT 
UAV Access 
JAGIC 
Missile Live-Fire 
JPADS 

Potential for expanding areas with hazardous residues from use of munitions, 
and indirect effect on water resources 

RLOD 
BAX RA 
Expand R-2202 RA 
JAGIC 
ISBs 

Potential for proposed actions to pollute subsistence habitat or induce toxic 
substances into food chain. 

Fox 3/Paxon MOA 
RLOD 
BAX RA 
Expand R-2202 RA 
JAGIC  
Ground Maneuver 
TFTA Access 
ISBs 
Missile Live-Fire 

Biological Resources 

Potential for proposed actions to impact wetlands and riparian areas, including 
fens, emergent wetlands, ponds, sloughs, watercourses, and scrub-shrub 
wetlands. 

RLOD 
BAX RA 
Expand R-2202 
JAGIC 
TFTA Access 
Ground Maneuver  
ISBs 
JPADS 

Potential impact on State’s ability to monitor game and wildlife populations, 
movement corridors, and provide predator control and aerial surveys. 

Fox 3/Paxon MOA 
RLOD 
UAV Access  

Potential impacts from proposed actions to sensitive ecological factors, such as 
habitat quality, calving areas, rutting areas, sensitive aquatic areas, and migration 
routes for both mammals and birds; and potential impacts on species from noise, 
low-level flights, startle effects, and sonic booms, particularly calving 
caribou/moose, the Nelchina caribou herd, Pacific, Copper River red, and king 
salmon (egg shock mortality), milking cows, egg-laying chickens and bird 
hatchings, migratory bird breeding grounds and migration routes for both 
mammals and birds, trumpeter swan nesting areas,  the double-crested 
cormorant, birds-of-prey, including peregrine falcon aeries, bald eagle nests, 
etc., short-tailed albatross, sea life, grizzly and black bear, and others. 

All proposed actions 
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Issue Relevant Proposed Actions 

Biological Resources (continued) 
Potential impact of the proposed Realistic Live Ordnance Delivery on game 
management unit 20A, which is mandated for intense management by Alaska 
Legislature specifically the management of moose for maximum sustained yield 
(food). 

RLOD 

Cultural Resources 

Impacts on archaeological resources, areas or districts; cultural landscapes; 
architectural resources, including National Register of Historic Places listings 
and historic placer mines; and Alaska Native cultural and traditional resources. 

JAGIC 
Ground Maneuver 
TFTA Access 
ISBs 
Missile Live-Fire 
JPADS 

Land Use  

Proposed military operations potentially impacting remote and pristine 
characteristics of wilderness areas, Wild and Scenic River areas, and other 
specially designated areas. 

Fox 3/Paxon MOA 
Ground Maneuver 
TFTA Access 
ISBs 
Missile Live-Fire 
JPADS 

Proposed airspace military operations potentially incompatible with the State 
and Federal land managers’ ability to perform management activities and 
research as part of their authorized missions to manage lands for the public 
benefit and use. 

Fox 3/Paxon MOA 
RLOD 
UAV Access 

Land Use – Public Access 

Proposed military airspace operations potentially causing restrictions on 
citizens’ ground access to public lands or impacting the quality of the citizens’ 
experience in using the lands for hunting, flight-seeing, wild gathering, mining 
and development, and recreation due to land closures/restrictions or closures due 
to unexploded ordnance. 

RLOD 
BAX RA 
Expand R-2202 RA 
TFTA Access 
Ground Maneuver 
JAGIC 
ISBs 
JPADS 

Proposed military airspace operations limiting air access to private lands and 
public lands for multiple recreational, hunting and productive uses that depend 
on this mode of access. 

Fox 3/Paxon MOA  
RLOD 
BAX RA 
Expand R-2202 RA 
NJT 
UAV Access 
JAGIC 
Missile Live-Fire 
JPADS 

Potential indirect impact to communities and villages from proposed military 
airspace operations limiting essential airspace access to villages, potentially 
causing safety issues. 

Fox 3/Paxon MOA  
RLOD 
BAX RA 
Expand R-2202 RA 
NJT 
UAV Access 
JAGIC 
Missile Live-Fire 
JPADS 
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Issue Relevant Proposed Actions 

Land Use (continued) 

Potential impact from new roads and trails on the environment, surrounding land 
use, wild and scenic areas, and lands previously inaccessible. 

TFTA Access  
Ground Maneuver 
ISBs 
JPADS 

Land Use – Recreation 
Proposed military operations and subsequent safety risks, change to the 
environment, and increases in noise levels and air traffic potentially 
incompatible with Alaskan’s use of these lands, specifically recreation, hunting, 
subsistence, private air traffic, private commercial air traffic, climbing, hiking, 
mining, fishing, off-road recreation, snow machining, dog mushing, skijoring, 
winter climbing, backcountry skiing, trapping, exploring,  skiing, boating in 
rivers and maritime, camping, floating bird/raptor watching. 

Fox 3/Paxon MOA  
BAX RA 
Expand R-2202 RA 
Ground Maneuver  
TFTA Access 
ISBs 
JPADS 

Proposed military airspace expansion potentially incompatible with nationally 
designated recreation areas, Federal campgrounds, and designated public use 
areas due to noise impacts. 

Fox 3/Paxon MOA 
NJT 

Potential impacts on hunting and hunting camps due to the potential timing of 
the proposals to interfere with hunting seasons, the quality of hunting experience 
or restricting access where heavily utilized; potential impacts on game 
populations from the scattering of herds, low-birth rates, and startle effects from 
proposed actions. 

Fox 3/Paxon MOA  
RLOD 
BAX RA 
Expand R-2202 RA 
UAV Access 
TFTA Access  
Ground Maneuver 
ISBs 
Missile Live-Fire 

Proposed military airspace operations potentially causing air pollution and 
impacting views of Mount McKinley and clear skies that contribute to the scenic 
and pristine qualities of specially designated areas. 

Fox 3/Paxon MOA 

Infrastructure and Transportation 
Potential impact from the proposed military operations on the regional 
transportation infrastructure including access, quantity, and the quality of the 
roads and the funds and resources required to maintain the routes. 

TFTA Access 

Potential impact from the proposed military operations on civilian aviation 
access and transport of residents, tourist companies, backcountry users, campers, 
hunters, fishers, and recreational flyers. 

Fox 3/Paxon MOA  
BAX RA 
Expand R-2202 RA 
NJT 
UAV Access 
JAGIC 
Missile Live-Fire 
JPADS 

Potential impact of proposed military operations on other new proposed projects, 
including dams and bridges and on communication systems, such as radios, 
cellular phones, television, etc. 

All proposed actions 

Potential impact from the proposed military operations to transportation along 
waterways by boat, particularly in the ocean. All proposed actions 

Socioeconomics 
Positive or negative impacts on the economy and local development from the 
proposed actions. All proposed actions 

Potential impact from proposed actions on subsistence hunting and sustenance. All proposed actions 
Population and demographic impacts from proposed military operations. All proposed actions 
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Issue Relevant Proposed Actions 

Socioeconomics (continued) 
Potential for disruption from proposed airspace operations to resident 
population’s personal freedoms, access to homes and recreation areas, quality of 
life, including desire for solitude, peace and quiet, and wilderness experience. 

All proposed actions 

Impacts on property values from proposed military operations. All proposed actions 
Potential impact from proposed actions on intrinsic qualities of the state that 
support tourism and local business and commerce, including the fishing 
industry, hunting, fishing and adventure guides and flight-seeing. 

All proposed actions 

Potential impact from proposed military airspace operations to businesses 
dependent on air travel, such as mining and hunting, fishing and adventure 
guides and flight-seeing. 

Fox 3/Paxon MOA  
BAX RA 
Expand R-2202 RA 
NJT 
UAV Access 
JAGIC 
Missile Live-Fire  
JPADS 

Subsistence  
Proposed military operations potentially restricting subsistence hunting and 
harvesting by limiting access by air or surface. All proposed actions 

Potential of proposed NJT to impact subsistence hunters and hunting. NJT 
Potential conflict between military operations with subsistence hunting due to 
the potential timing of the military operations in the fall, impacts on game 
populations from the scattering of herds, low-birth rates, and noise startle effects 
or pollution. 

All proposed actions 
 

Environmental Justice 
Potential for disproportionate effects on low-income populations, minorities, and 
children associated with airspace management, noise, safety, pollution, land 
use/access, socioeconomic, and subsistence impacts due to proposed military 
operations. 

All proposed actions 

Key: AGL=above ground level; MOA=Military Operations Area; PM2.5=particulate matter 2.5 microns or less in diameter; 
RNAV=area navigation; UXO=unexploded ordnance; VFR=Visual Flight Rule. 

Abbreviation Proposed Action 
Fox 3/Paxon MOA Fox 3 MOA Expansion and New Paxon MOA  
RLOD Realistic Live Ordnance Delivery 
BAX RA Battle Area Complex (BAX) Restricted Area Addition 
Expand R-2205 RA Digital Multi-Purpose Training Range (Expand R-2205) Restricted Area 
NJT Night Joint Training 
UAV Access Unmanned Aerial Vehicle (UAV) Access 
TFTA Access Tanana Flats Training Area (TFTA) Roadway Access  
Ground Maneuver Enhanced Access to Ground Maneuver Space 
JAGIC Joint Air–Ground Integration Complex 
ISBs Intermediate Staging Bases 
Missile Live-Fire Missile Live-Fire for AIM-9 and AIM-120 in the Gulf of Alaska 
JPADS Joint Precision Airdrop System Drop Zones 
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Table A-6.  Comments by Proposed Action and EIS Resource Area or Topic 

EIS 
Resource Area or 

Topic 

Number of Comments 

Total General  
Fox/ 

Paxon 

Realistic 
Live 

Ordnance 
Delivery JCALF 

UAV 
Corridors 

Night 
Joint 

Training 

Proposed 
Missile 

Live Fire 

Enhanced 
Ground 

Maneuver 
Space 
Access  JAGIC ISBs JPADS 

Proposed Action 
and Alternative(s) 248+ 31 33 14 34 17 16 11 3 9 3 419+ 

Purpose and Need 21 20 0 0 3 2 1 3 2 3 0 55 
Suggested New 
Alternative(s) 82+ 61+ 4 1 16 1 0 3 1 2 0 171+ 

Airspace 
Management and 
Use 

136+ 286+ 3 15 51+ 6 0 0 0 0 0 497+ 

Noise 51+ 115+ 1 1 1 7 2 0 0 0 0 178+ 
Health, Safety, and 
Security 75+ 107 7 9 13 2 2 0 0 1 0 216+ 

Air Quality 4 2 1 0 0 0 0 0 0 0 0 7 
Terrestrial 
Resources 1 1 0 0 0 0 0 0 0 0 0 2 

Water Resources 2 2 0 0 0 0 0 0 0 0 0 4 
Hazardous Materials 
and Waste (HTRW, 
Munitions, Solid 
Waste, Regulatory 
Programs) 

39 2 4 0 0 0 2 1 0 0 0 48 

Biological 
Resources 77+ 133+ 3 2 2 3 5 1 0 0 0 226+ 

Cultural Resources 3 2 1 0 0 0 0 0 0 0 0 6 
Land Use 180+ 261+ 4 1 1 4 2 6 0 0 1 460+ 
Infrastructure and 
Transportation 18 5 0 0 0 0 1 0 0 0 0 24 

Socioeconomics 68+ 86 1 0 7 0 1 1 0 0 0 164+ 
Environmental 
Justice and Risks 
to Children 

2 1 0 0 2 0 0 0 0 0 0 5 

Other 87+ 0 0 0 0 0 0 0 0 0 0 87+ 
Total 1,097+ 1,115+ 62 43 130+ 42 32 26 6 15 4 2,569 
Key: EIS=environmental impact statement; HTRW=hazardous, toxic, and radioactive waste; ISB=Intermediate Staging Base; 
JAGIC=Joint Air–Ground Integration Complex; JCALF=Joint Combined Arms Live Fire; JPADS=Joint Precision Airdrop 
System; UAV=unmanned aerial vehicle. 
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Table A-7.  Areas and Locations of Comments and Map ID and Reference Locations 
Location Map ID Map Reference 

AK41 Airstrip 1 B-1 
Alaska (General) 230 D-1 
Alaska Range 19 B-2 
Alaska Range Foothills 20 B-1 
Allen AAF 256 C-2 
Alphabet Hills 87 C-3 
Anchorage 27 – 
Arctic National Wildlife Refuge 199 – 
Area between Anchorage and Fairbanks 28 A-3 
Area between the Glenn Highway and the Denali Highway 29 B-4 
Area north of and between Fort Wainwright and Eielson AFB 30 B-1 
Backcountry near Talkeetna 200 A-4 
Birch Lake 85 B-1 
Black Rapids 142 C-2 
Blair Lakes 183 B-1 
Bonnifield Mining District 159 B-2 
Buffalo MOA 33 C-2 
Cantwell 34 A-2 
Chena Hot Springs 244 – 
Chena Hot Springs Road 13 B-1 
Chena Lakes SRA 196 B-1 
Chena River 249 B-1 
Chickaloon 113 A-4 
Chickaloon 202 B-4 
Chickaloon/Sheep Mountain Pass 261 B-4 
Chugiak 210 – 
Clarence Lake 105 B-3 
Coal Mine Lakes 50 C-2 
Coal Mine Road area to Jarvis Creek 2 C-2 
Copper Basin 3 C-3 
Copper River 24 C-3 
Copper River 32 C-4 
Copper River Basin 213 C-3 
Copper River Basin 119 C-4 
Copper River Valley 203 C-4 
Crosswind Lake 36 C-4 
Delta 55 C-2 
Delta Area under Paxon MOA 4 C-2 
Delta Controlled Use Area 103 C-2 
Delta Junction 5 C-2 
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Location Map ID Map Reference 

Delta Junction Management Area 51 C-2 
Delta MOA 255 C-1 
Delta National Wild and Scenic River 21 C-3 
Delta Range 207 C-2 
Delta River 41 C-3 
Delta Wild Scenic River 126 C-3 
Denali Block 64 C-3 
Denali Borough 208 A-2 
Denali Highway 65 – 
Denali Highway 53 B-3 
Denali Highway 43 C-3 
Denali Highway Archaeological District 263 C-3 
Denali Highway Corridor 63 B-3 
Denali National Park 187 A-2 
Denali Park 67 A-2 
Donnelly Dome 257 C-2 
Eagle River 211 – 
Eagle, 35 miles west of 66 – 
East and south of proposed Fox 3 69 B-3 
East of Delta 143 C-2 
East of Fairbanks 274 B-1 
East of Fairbanks and north of the Alaska Highway 25 C-1 
East of Fort Wainwright 75 B-1 
Eielson AFB 243 B-1 
Eielson Farm Road 130 B-1 
Eielson Flight Path Area 12 B-1 
Eureka 117 B-4 
Fairbanks 26 B-1 
Fairbanks International Airport 77 B-1 
Fairbanks North Star Borough 212 B-1 
Fielding Lake 237 C-3 
Flight path between Eielson AFB and Blair Lakes 129 B-1 
Fort Wainwright 86 B-1 
Fort Wainwright 242 B-1 
Fox 3 MOA 14 B-4 
Gakona 214 C-4 
Gates of Arctic National Park 198 – 
Glennallen 149 C-4 
Glennallen 216 C-4 
Glenn Highway west of Glennallen 6 C-4 
GMU 13 18 C-3 
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Location Map ID Map Reference 

GMU 16B 273 – 
GMU 20 88 C-1 
Gulf of Alaska 99 – 
Gulkana National Wild and Scenic River 22 C-3 
Gulkana River 40 C-3 
Harding Lake 84 B-1 
Hatcher Pass 152 A-4 
Hatchery on the river at Paxson 136 C-3 
Hayes Range 17 B-2 
Healy 59 A-2 
Hess Mountain 270 B-2 
Isabel Pass 234 C-3 
Jarvis Creek area 47 C-2 
JCALF area 190 B-1 
JCALF area 189 C-2 
John Lake 92 B-4 
Knob Ridge RCO 254 D-2 
Lake Louise 52 B-4 
Lake Louise 7 C-4 
Little Delta 250 B-1 
Lodge at Black Rapids 10 C-2 
Maclaren River 128 C-3 
Maclaren River Lodge 106 C-3 
Matanuska Valley 228 A-4 
Matanuska-Susitna 226 A-4 
Matanuska-Susitna 209 B-4 
Matsu Valley 227 A-4 
Meiers Lakes 123 C-3 
MOA near Talkeetna 108 A-4 
Mosse Creek 83 B-1 
Mount Balchan 271 B-2 
Mount Deborah 267 B-2 
Mount Hayes 269 B-2 
Mount McGinnis 268 C-2 
Mount McKinley 262 – 
Mount Moffit 272 C-2 
Near Eielson 110 B-1 
Nelchina 111 B-4 
North of Alaska Highway 275 C-2 
North of Stony MOA 258 – 
North of Wasilla 114 A-4 
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Location Map ID Map Reference 

North Paxson Lake 71 C-3 
North Pole 81 B-1 
Northwest of Susitna MOA 260 – 
Oshetna River, airstrip 141 B-4 
Palmer 57 A-4 
Parks Highway 163 A-2 
Paxon MOA 16 C-2 
Paxon MOA 116 C-3 
Paxson 9 C-3 
Paxson Lake 107 C-3 
Range 6 west approximately 7 air miles north northeast of the 
lodges on Lake Louise 

276 C-4 

Richardson Highway 166 B-1 
Richardson Highway 161 C-1 
Richardson Highway 235 C-3 
Richardson Highway Corridor 62 C-2 
RLOD area 188 B-2 
Salcha 82 B-1 
Sheep Mountain 112 B-4 
Sourdough 122 C-3 
South of Fairbanks 145 B-1 
South Summit Lake 70 C-3 
Southeast of Galena MOA 259 – 
Southern Alaska Range 177 C-3 
Summit Lake 101 C-3 
Susitna Lake 94 B-4 
Susitna MOA 150 – 
Susitna River 73 B-3 
Talkeetna 151 A-4 
Talkeetna Mountains 11 A-4 
Talkeetna Mountains 201 B-4 
Tanana Flats 156 A-3 
Tanana Flats 45 B-1 
Tanana River 164 B-1 
Tangle Lakes 42 C-3 
Tazlina 229 C-4 
Tok 167 D-2 
Tolsona Lake 39 C-4 
Trust Land 169 B-1 
Trust Land 168 C-1 
Two Rivers trail system 197 B-1 
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Location Map ID Map Reference 

Tyone Lake 93 B-3 
UAV A 173 B-1 
UAV C 174 B-1 
UAV F 175 C-1 
UAV G 176 C-2 
Upper Copper River Basin 74 C-3 
Upper Susitna Valley 179 B-3 
Upper Susitna Watershed 68 B-2 
Usibelli 180 A-2 
Wasilla 181 A-4 
West of Delta 144 C-2 
Wood River 182 B-1 
Wood River Canyon 158 B-2 
Wrangell 98 D-4 
Wrangell Mountains, Chitina 185 D-4 
Wrangell-St. Elias 264 D-4 
Yukon Training Area 186 B-1 

Key:  AAF = Army Air Field; AFB = Air Force Base; GMU = Game Management Unit; JCALF = Joint Combined Arms Live 
Fire; MOA = Military Operations Area; RLOD = Realistic Live Ordnance Delivery; SRA = State Recreation Area;  
UAV =unmanned aerial vehicle  



JPARC Modernization and Enhancement 
Environmental Impact Statement 

 

A–66 Final June 2013 

This page intentionally left blank. 



 
 

Appendix B 
Definition of the Resources 

and Regulatory Settings 
  



 

 

 



 
Appendix B – Definition of the Resources and Regulatory Settings 

June 2013 Final B-i 

TABLE OF CONTENTS 
Page 

APPENDIX B DEFINITION OF THE RESOURCES AND REGULATORY SETTINGS .................................... B-1 

B.1 Airspace Management .......................................................................................................................... B-5 
B.1.1 Definition of Resource ............................................................................................................... B-5 
B.1.2 Regulatory Setting ..................................................................................................................... B-6 
B.1.3 General Description of Affected Environment .......................................................................... B-7 

B.1.3.1 Military Use Airspace ...................................................................................................... B-7 
B.1.3.2 Civil Aviation Airspace Use .......................................................................................... B-10 

B.2 Noise .................................................................................................................................................. B-11 
B.2.1 Definition of Resource ............................................................................................................. B-11 
B.2.2 Regulatory Setting ................................................................................................................... B-13 
B.2.3 General Description of Affected Environment ........................................................................ B-14 

B.2.3.1 Existing Subsonic Noise Environment in JPARC SUA ................................................. B-14 
B.2.3.2 Existing Supersonic Noise ............................................................................................. B-17 
B.2.3.3 Airports and Military Airfields ...................................................................................... B-19 
B.2.3.4 Training Areas and Firing Ranges.................................................................................. B-19 
B.2.3.5 Noise Management and Noise-Sensitive Areas ............................................................. B-19 

B.3 Safety ................................................................................................................................................. B-21 
B.3.1 Definition of Resource ............................................................................................................. B-21 
B.3.2 Regulatory Setting ................................................................................................................... B-25 

B.3.2.1 Flight Safety ................................................................................................................... B-25 
B.3.2.2 Ground Safety ................................................................................................................ B-25 

B.3.3 General Description of Affected Environment ........................................................................ B-27 
B.3.3.1 Flight Safety ................................................................................................................... B-27 
B.3.3.2 Wildlife Strike Hazard ................................................................................................... B-28 
B.3.3.3 Ground Safety ................................................................................................................ B-29 

B.4 Air Quality ......................................................................................................................................... B-29 
B.4.1 Definition of Resource ............................................................................................................. B-29 
B.4.2 Regulatory Setting ................................................................................................................... B-30 
B.4.3 General Description of Affected Environment ........................................................................ B-35 
B.4.4 Applicability of Conformity Regulation .................................................................................. B-39 
B.4.5 Overall Methodology ............................................................................................................... B-39 

B.5 Physical Resources ............................................................................................................................. B-41 
B.5.1 Definition of Resource ............................................................................................................. B-41 
B.5.2 Regulatory Setting ................................................................................................................... B-41 

B.5.2.1 Clean Water Act ............................................................................................................. B-41 
B.5.2.2 Geologic Hazards ........................................................................................................... B-41 

B.5.3 General Description of Affected Environment ........................................................................ B-42 
B.5.3.1 Topography .................................................................................................................... B-42 
B.5.3.2 Geologic Hazards ........................................................................................................... B-43 
B.5.3.3 Soils ................................................................................................................................ B-47 
B.5.3.4 Permafrost ...................................................................................................................... B-47 

B.6 Water Resources................................................................................................................................. B-48 
B.6.1 Definition of Resource ............................................................................................................. B-48 
B.6.2 Regulatory Setting ................................................................................................................... B-48 
B.6.3 General Description of Affected Environment ........................................................................ B-55 

B.6.3.1 Water Quality and Quantity ........................................................................................... B-55 



JPARC Modernization and Enhancement 
Environmental Impact Statement 

TABLE OF CONTENTS (continued) 
Page 

B-ii Final June 2013 

B.6.3.2 Water Resource .............................................................................................................. B-56 
B.6.3.3 Floodplains ..................................................................................................................... B-56 
B.6.3.4 Wetlands......................................................................................................................... B-56 

B.7 Hazardous Materials and Waste ......................................................................................................... B-59 
B.7.1 Definition of Resource ............................................................................................................. B-59 
B.7.2 Regulatory Setting ................................................................................................................... B-59 
B.7.3 General Description of Affected Environment ........................................................................ B-62 

B.7.3.1 Contaminated Sites ......................................................................................................... B-62 
B.7.3.2 Munitions-Related Residue ............................................................................................ B-65 

B.8 Biological Resources .......................................................................................................................... B-65 
B.8.1 Definition of Resource ............................................................................................................. B-65 
B.8.2 Regulatory Setting ................................................................................................................... B-66 
B.8.3 General Description of Affected Environment ........................................................................ B-67 

B.8.3.1 Vegetation and Wildlife ................................................................................................. B-67 
B.8.3.4 Natural Resource Management ...................................................................................... B-83 
B.8.3.5 Subsistence Resources ................................................................................................... B-85 

B.9 Cultural Resources ............................................................................................................................. B-85 
B.9.1 Definition of Resource ............................................................................................................. B-85 

B.9.3.1 Prehistoric and Historic Eras .......................................................................................... B-88 
B.9.3.2 Alaska Native Villages ................................................................................................... B-90 

B.10 Land Use ............................................................................................................................................ B-90 
B.10.1 Definition of Resource ............................................................................................................. B-90 
B.10.2 Regulatory Setting ................................................................................................................... B-91 

B.10.2.1 Land Use ........................................................................................................................ B-91 
B.10.2.2 Public Access ................................................................................................................. B-92 
B.10.2.3 Recreation ...................................................................................................................... B-93 

B.10.3 General Description of Affected Environment ........................................................................ B-93 
B.10.3.1 Land Ownership, Management, and Use ....................................................................... B-93 
B.10.3.2 Public Access ............................................................................................................... B-104 
B.10.3.3 Recreation .................................................................................................................... B-106 

B.11 Infrastructure and Transportation ..................................................................................................... B-110 
B.11.1 Definition of Resource ........................................................................................................... B-110 
B.11.2 Regulatory Setting ................................................................................................................. B-111 
B.11.3 General Description of Affected Environment ...................................................................... B-112 

B.11.3.1 Infrastructure ................................................................................................................ B-112 
B.11.3.2 Surface Transportation ................................................................................................. B-118 

B.12 Socioeconomics................................................................................................................................ B-125 
B.12.1 Definition of Resource ........................................................................................................... B-125 
B.12.2 Regulatory Setting ................................................................................................................. B-125 
B.12.3 General Description of Affected Environment ...................................................................... B-125 

B.12.3.1 Population and Housing ............................................................................................... B-125 
B.12.3.2 Economic Activity ....................................................................................................... B-126 
B.12.3.3 Key Industries in the EIS Study Area .......................................................................... B-127 

B.13 Subsistence Resources ..................................................................................................................... B-129 
B.13.1 Definition of Resource ........................................................................................................... B-129 



 
Appendix B – Definition of the Resources and Regulatory Settings 

TABLE OF CONTENTS (continued) 
Page 

June 2013 Final B-iii 

B.13.2 Regulatory Setting ................................................................................................................. B-130 
B.13.3 General Description of Affected Environment ...................................................................... B-130 

B.14 Environmental Justice ...................................................................................................................... B-135 
B.14.1 Definition of Resource ........................................................................................................... B-135 
B.14.2 Regulatory Setting ................................................................................................................. B-135 
B.14.3 General Description of Affected Environment ...................................................................... B-135 

B.15 References (Appendix B) ................................................................................................................. B-139 

LIST OF FIGURES 
Page 

Figure B-1.  Visual Flight Rules Corridors ................................................................................................................ B-8 
Figure B-2.  A-Weighting and C-Weighting Scales ................................................................................................ B-12 
Figure B-3.  Noise Sensitive Areas in the Affected Area ........................................................................................ B-23 
Figure B-4.  Locations of CO Maintenance and PM2.5 Nonattainment Areas........................................................ B-37 
Figure B-5.  Major Land Resource Areas and Slope in the Fairbanks Area ............................................................ B-45 
Figure B-6.  Volcanoes and Seismic Activity in Central Alaska ............................................................................. B-46 
Figure B-7.  MLRA Designations ........................................................................................................................... B-49 
Figure B-8.  Permafrost Classification in Fairbanks Area ....................................................................................... B-50 
Figure B-9.  Major Surface Water Features in Central Alaska ................................................................................ B-57 
Figure B-10.  Contaminated Sites in Central Alaska ............................................................................................... B-63 
Figure B-11.  Ecoregions in Central Alaska ............................................................................................................ B-69 
Figure B-12.  Known Eagles Nests in the Region of Influence ............................................................................... B-73 
Figure B-13.  Important Bison and Caribou Habitat in the ROI .............................................................................. B-74 
Figure B-14.  Major Migratory Bird Flyways Affecting the JPARC Region .......................................................... B-76 
Figure B-15.  Important Migratory Bird Routes and Habitats in the ROI ............................................................... B-77 
Figure B-16.  Important Dall Sheep, Moose, and Brown Bear Habitat in the ROI ................................................. B-81 
Figure B-17.  Generalized Regional Land Ownership in Central Alaska ................................................................ B-95 
Figure B-18.  Central Alaska Special Use Areas – Federal Land ............................................................................ B-99 
Figure B-19.  Central Alaska Special Use Areas – State Lands ............................................................................ B-100 
Figure B-20.  Non-Renewable Energy Resources in Central Alaska .................................................................... B-101 
Figure B-21.  Renewable Energy Resources in Central Alaska............................................................................. B-102 
Figure B-22.  Public Access Infrastructure in Central Alaska ............................................................................... B-107 
Figure B-23.  General Electrical Transmission and Distribution ........................................................................... B-113 
Figure B-24.  Northern Rail Extension Project ...................................................................................................... B-115 
Figure B-25.  Transportation Infrastructure ........................................................................................................... B-119 
Figure B-26.  Percent Low-Income Population in EIS Study Area ....................................................................... B-137 
Figure B-27.  Percent Minority Population in Central Alaska ............................................................................... B-138 



JPARC Modernization and Enhancement 
Environmental Impact Statement 

B-iv Final June 2013 

LIST OF TABLES 
Page 

Table B–1.  Environmental Impact Resource Mapping ............................................................................................. B-2 
Table B–2.  Aviation and Airspace Use Terminology ............................................................................................... B-5 
Table B–3.  Noise Limits for Noise Zones .............................................................................................................. B-14 
Table B–4.  Risk of Noise Complaints by Level of Noise ....................................................................................... B-14 
Table B–5.  Average Noise Levels in JPARC SUA ................................................................................................ B-15 
Table B–6.  Percentage of Population Highly Annoyed by Elevated Noise Levels ................................................ B-16 
Table B–7.  Representative A-Weighted Instantaneous Maximum Sound Level in Decibels under the Flight 

Track for Aircraft at Various Altitudes1 ............................................................................................ B-16 
Table B–8.  Sound Exposure Level in Decibels under the Flight Track for Aircraft at Various Altitudes1 ............ B-17 
Table B–9.  Sonic Boom Peak Overpressures for Aircraft at Mach 1.2 Level Flight (in pounds per square 

foot) ................................................................................................................................................... B-17 
Table B–10.  Supersonic Noise Levels in JPARC SUAs ........................................................................................ B-18 
Table B–11.  National and State Ambient Air Quality Standards ........................................................................... B-31 
Table B–12.  Annual Emissions for Alaskan Boroughs and Census Areas Affected by the Proposed Action 

(Calendar Year 2008)......................................................................................................................... B-36 
Table B–13.  Historically Active Volcanoes Within Approximately 500 miles of Fairbanks and Anchorage, 

Combined ........................................................................................................................................... B-44 
Table B–14.  Characteristics of MLRAs found within the Area Potentially Affected by the Proposed 

Actions ............................................................................................................................................... B-51 
Table B–15.  Ecoregions by Installation in the Areas Potentially Affected by the Proposed Action ...................... B-68 
Table B–16.  Summary of History and Prehistory Periods of Interior and South-Central Alaska ........................... B-89 
Table B–17.  Surface Transportation:  Interstate and State Highways .................................................................. B-120 
Table B–18.  Population and Housing Characteristics .......................................................................................... B-126 
Table B–19.  Employment, Unemployment, and Income Characteristics ............................................................. B-128 
Table B–20.  Community Subsistence Characteristics in the Study Area ............................................................. B-131 
Table B–21.  Minority Population, Low-Income Population and Children by Area ............................................. B-136 
 
 



 
Appendix B – Definition of the Resources and Regulatory Settings 

June 2013 Final B-v 

ACRONYMS AND ABBREVIATIONS 

11th AF 11th Air Force 
AAC Alaskan Air Command 
ACMAC Alaska Civil/Military Aviation 

Council 
ADEC Alaska Department of 

Environmental Conservation 
ADFG Alaska Department of Fish and 

Game 
ADNR Alaska Department of Natural 

Resources 
AFB Air Force Base 
AFCEE  Air Force Center for 

Engineering and the 
Environment 

AFI Air Force Instruction 
AFS Alaska Fire Service 
AGL above ground level 
AHERA Asbestos Hazard Emergency 

Response Act 
AICUZ Air Installation Compatible Use 

Zone 
AIRFA American Indian Religious 

Freedom Act 
ALCOM Alaskan Command 
ALCOM/PA Alaskan Command Public 

Affairs Office 
ANCSA Alaska Native Claims 

Settlement Act 
ANG Air National Guard 
ANHP Alaska Natural Heritage 

Program 
ANILCA Alaska National Interest Lands 

Conservation Act 
ANSI American National Standards 

Institute 
AP Area Planning 
AQCR air quality control region 
AR Army Regulation 
ARRC Alaska Railroad Corporation 
ARTCC Air Route Traffic Control 

Center 
AS Alaska Statute 
AST aboveground storage tank 
ATC Air Traffic Control 
ATCAA Air Traffic Control Assigned 

Airspace 
ATV all-terrain vehicle 
BA biological assessment 

BASH bird-wildlife aircraft strike 
hazard 

BAX Battle Area Complex 
BLM Bureau of Land Management 
BRTA Black Rapids Training Area 
CDNL C-weighted day-night average 

sound level 
CEA Chugach Electric Association 
CEQ Council on Environmental 

Quality 
CERCLA Comprehensive Environmental 

Response, Compensation, and 
Liability Act 

CERFA Community Environmental 
Response Facilitation Act 

CFA Controlled Firing Area 
CFC chlorofluorocarbons 
CFR Code of Federal Regulations 
CRTC Cold Regions Test Center 
CVEA Copper Valley Electric 

Association 
CWA Clean Water Act 
DA PAM Department of the Army 

Pamphlet 
dB decibels 
dBP peak decibel noise levels 
DERP Defense Environmental 

Restoration Program 
DNL day-night average sound level 
DoD U.S. Department of Defense 
DOI U.S. Department of the Interior 
DTA Donnelly Training Area 
EA environmental assessment 
EIS environmental impact statement 
ENMP Environmental Noise 

Management Program (Army) 
EO Executive Order 
EPA U.S. Environmental Protection 

Agency 
EPCRA Emergency Planning and 

Community Right-to-Know Act 
ESA Endangered Species Act 
FAA Federal Aviation Administration 
FL flight level 
FLPMA Federal Land Policy and 

Management Act 
FNSB Fairbanks North Star Borough 
FUDS Formerly Used Defense Sites 
FWA Fort Wainwright, Alaska 
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GHG greenhouse gas 
GIS geographic information system 
GMU Game Management Unit 
GOA Gulf of Alaska 
GRTA Gerstle River Training Area 
GVEA Golden Valley Electric 

Association 
GWP global warming potential 
HAP hazardous air pollutant 
HC hydrocarbon 
HEA Homer Electric Association 
Hz hertz 
ICRMP Integrated Cultural Resources 

Management Plan 
IFR Instrument Flight Rules 
INRMP Integrated Natural Resource 

Management Plan 
IRP Installation Restoration Program 

(DoD) 
IR instrument route 
ISB Intermediate Staging Base 
ITAM Integrated Training Area 

Management 
IWFMP Integrated Wildland Fire 

Management Plan 
JBER Joint Base Elmendorf-

Richardson 
JPARC Joint Pacific Alaska Range 

Complex 
kV kilovolts 
LATN low-altitude tactical navigation 
Lcdn  C-weighted day-night average 

sound level 
Ldnmr onset rate-adjusted day-night 

average sound level 
Leq equivalent continuous sound 

pressure level 
Lmax maximum noise level 
Lpk peak noise level 
LRAM Land Rehabilitation and 

Maintenance 
MACA mid-air collision avoidance 
MBTA Migratory Bird Treaty Act 
MFE major flying exercise 
ML&P Anchorage Municipal Light and 

Power 
MLRA major land resource area 
MMPA Marine Mammal Protection Act 
MMRP Military Munitions Response 

Program 
MOA Military Operations Area 

MOUT Military Operations on Urban 
Terrain 

MSL mean sea level 
MTR Military Training Route 
MW megawatt 
NAAQS National Ambient Air Quality 

Standards 
NAGPRA Native American Graves 

Protection and Repatriation Act 
NEPA National Environmental Policy 

Act 
NESHAPs National Emissions Standards 

for Hazardous Air Pollutants 
NFMA National Forest Management 

Act 
NHPA National Historic Preservation 

Act 
NHS National Highway System 
NM nautical mile 
NMFS National Marine Fisheries 

Service 
NPDES National Pollutant Discharge 

Elimination System 
NPL National Priorities List 
NPS National Park Service 
NRCS National Resources 

Conservation Service 
NRHP National Register of Historic 

Places 
ORRV off-road recreational vehicle 
PM10 particulate matter 10 microns or 

less in diameter 
PM2.5 particulate matter 2.5 microns or 

less in diameter  
ppm parts per million 
PSD prevention of significant 

deterioration 
psf pounds per square foot 
RCRA Resource Conservation and 

Recovery Act 
RF Radio Frequency 
RMO Range Management Office 
RNAV area navigation 
ROI region of influence 
RPA remotely piloted aircraft 
RTLA Range and Training Land 

Assessment  
SARA Superfund Amendments and 

Reauthorization Act 
SDZ surface danger zone 
SES Seward Electric System 
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SH State Highway 
SIP state implementation plan 
SPCC Spill Prevention Control and 

Countermeasure (Rule) 
SRA State Recreation Area 
SUA Special Use Airspace 
SUAIS Special Use Airspace 

Information System 
SWDA Solid Waste Disposal Act 
TFTA Tanana Flats Training Area 
TMAA Temporary Maritime Activities 

Area 
tpy tons per year 
TRACON Terminal Radar Approach 

Control 
TRI training requirements 

integration 
TSCA Toxic Substances Control Act 
U.S. United States 
USACE U.S. Army Corps of Engineers 
USAG-FRA U.S. Army Garrison Fort 

Richardson, Alaska 
USAG-FWA U.S. Army Garrison Fort 

Wainwright, Alaska 
USARAK U.S. Army Alaska 
USFS U.S. Forest Service 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
UST underground storage tank 
UXO unexploded ordnance 
VFR Visual Flight Rules 
VOC volatile organic compound 
VR visual route 
W- Warning Area; e.g., Warning 

Area 612 (W-612) 
WRCC Western Regional Climate 

Center 
WSR Wild and Scenic Rivers 
YTA Yukon Training Area 
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APPENDIX B 
DEFINITION OF THE RESOURCES AND REGULATORY SETTINGS 

This chapter presents an overview of the resources, ecosystems, and human communities of concern that 
could be affected by the enhancement and modernization proposals for the Joint Pacific Alaska Range 
Complex (JPARC). 

Each resource discussion begins with a definition of the resource attributes.  A description of applicable 
environmental or managerial regulations, Federal and state, is provided for each resource.  Pertinent local 
regulations and resource management plans are also identified.  A general description of the existing 
conditions for the resource is provided, focusing on the regional context.  The regional context 
encompasses areas potentially affected by the geographic extent of any of the JPARC enhancement 
proposals addressed in this environmental impact statement (EIS).  Relevant details on the affected 
environment of each resource are provided for each proposal in Chapter 3. 

The key government agencies involved with the Environmental Impact Statement for the Modernization 
and Enhancement of Ranges, Airspace, and Training Areas in the Joint Pacific Alaska Range Complex in 
Alaska (JPARC Modernization and Enhancement EIS) have established standard lists of environmental 
impact topics or categories that are typically evaluated in their National Environmental Policy Act 
(NEPA) documents.  Table B–1 provides a breakdown by the responsible Federal agencies of the various 
topics and resource analyses covered in this EIS. 
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Table B–1.  Environmental Impact Resource Mapping 

EIS Resources 
Air Force  

Resource Categories 
Army Valued Environmental 

Component Categories FAA Impact Analysis Categories 

Airspace Management 
• Coordination/ATC 
• Military 
• Commercial Aviation 
• General Aviation 
• Emergency Access (fire, RX) 

Airspace Management Airspace Management Airspace Management 

Noise 
• Single events/frequency 
• Average noise levels in SUAs (Ldnmr) 
• Sonic Booms (event (frequency) 

effects) 
• CDNL/Impulsive Noise 
• Annoyance/population 

Noise Noise Noise, Compatible Land Use 

Safety (flight) 
• Mishaps 
• BASH 
• Radio Frequency (RF) Management 

Safety (Flight) Radio Frequency Management, Fire 
Management (access), Safety 

Compatible Land Use 

Safety (Ground) 
• APZ, CZs 
• Occupational 
• Explosives (WDZs, storage and 

handling, transport, UXO) 
• Public access control 
• Fire Management 

Safety (Ground) Radio Frequency hazards,  Fire 
Management,  Safety 

Environmental health and Safety Risks, 
Compatible Land Use 

Air Quality 
• Conformity 
• Greenhouse Gases (GHGs) 
• PSD Class 1 areas 

Air Quality and GHGs Air Quality and GHGs Air Quality 

Physical Resources 
• Geologic/seismic 
• Soils (erosion) 
• Wet Areas and Permafrost 

Physical Resources Soils and Permafrost, Wetlands, 
Geological resources 

Construction impacts, Farmlands, 
Floodplains, Wetlands 

Water Resources 
• Water Quality 
• Water Quantity (regional supply) 
• Floodplains 
• Wet Areas/Permafrost 

Water Resources Water Resources (Surface Water and 
Groundwater) 

Water quality, Construction impacts 
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Table B-1.  Environmental Impact Resource Mapping (continued) 

 

EIS Resources 
Air Force  

Resource Categories 
Army Valued Environmental 

Component Categories FAA Impact Analysis Categories 

Hazardous Materials and Waste 
• Hazardous Materials (storage, 

handling, spills) 
• Hazardous Waste (quantities, disposal) 
• Munitions (residues, UXO)  

Hazardous Materials and Waste Hazardous Materials and Waste Hazardous Materials/PP/Solid Waste 

Biological Resources 
• Vegetation 
• Wildlife 
• Fisheries/Aquatic/marine 
• Migratory Birds 
• Protected Species/habitats 
• Mortality from BASH 
• Wetlands 
• Game/fish/vegetation management 

(herd/population management, burns) 

Biological Resources Wildlife and Fisheries, Vegetation, 
Wetlands 

Coastal Resources, Construction impacts, 
Fish/ Wildlife/Plants, Wetland habitats 

Cultural Resources 
• Archaeological 
• Historical 
• Architectural 
• Cultural/traditional/native resources 

Cultural Resources Cultural Resources Construction impacts, 
Historical/Architectural/ 
Archaeological/Cultural resources 

Land Use 
• Ownership/jurisdiction 
• Land Uses (management controls) 
• Public access/trails etc 
• Special Use Areas (e.g., WSRs) 
• ROW/Access/Transport 
• Recreation (activities, hunting/ fishing 

use, management) 
• Visual Resources 

Land Use Land Use  
Visual resources, Access, Subsistence 
and Recreation,  

Compatible Land Use, Farmlands, Light 
Emissions/Visual impacts, WSRs 

Infrastructure/Transportation 
• Energy and Utilities (public services) 
• Public highways, and infra (rail, 

bridges) 
• Traffic, capacity, network 

Infrastructure and Transportation Traffic/Transportation, Energy, Utilities Natural Resources and Energy supply 
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Table B-1.  Environmental Impact Resource Mapping (continued) 

 

EIS Resources 
Air Force  

Resource Categories 
Army Valued Environmental 

Component Categories FAA Impact Analysis Categories 

Socioeconomics 
• Population 
• Economic activity 
• Public services 

Socioeconomics Socioeconomics, Subsistence 
(Customary trade) 

Natural Resources and Energy supply, 
Socioeconomic impacts 

Subsistence 
• Subsistence areas and jurisdiction 
• Subsistence users and activities 
• Subsistence Resources (biological 

resource sustainability) 
• Subsistence economies/livelihood 

Not generally applicable Not generally applicable 
Subsistence (USARAK NEPA 
documents) 

Not generally applicable 

Environmental Justice 
• Minorities (including Alaska Natives) 
• Low income populations 
• Children 

Environmental Justice Environmental Justice, Subsistence 
impacts 

Environmental Justice and Children’s 
Environmental Health and Safety Risks 

Key:  APZ=Accident Potential Zone; ATC =air traffic control; BASH=bird/wildlife-aircraft strike hazard; BLM= Bureau of Land Management; CDNL=C-weighted day-night 
average sound level; CZ=clear zones; FAA=Federal Aviation Administration; GHG=greenhouse gases; PP=Pollution Prevention; PSD=prevention of significant deterioration; 
ROW=Right of Way; RX=medical emergency; SUA=Special Use Airspace; UXO=unexploded ordnance; WDZ=weapon danger zone; WSR=Wild and Scenic River. 
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B.1 AIRSPACE MANAGEMENT 

B.1.1 Definition of Resource 

The nation’s airspace is designed and managed by the Federal Aviation Administration (FAA) in a 
manner that strives to meet both the individual and common needs of all military, commercial, and 
general aviation interests.  In general, all navigable airspace is categorized as either regulatory or 
nonregulatory.  Within those two categories are four types of airspace:  Controlled, Special Use, 
Uncontrolled, and Other.  Airspace is further defined in terms of classifications according to the operating 
and flight rules that apply to each airspace area.  The manner in which airspace is classified is dependent 
on (1) the complexity or density of aircraft operations within an airspace area, (2) the nature of those 
operations, (3) the level of safety required, and (4) national and public interest.  Airspace management 
discussions reference these types/classifications, where appropriate, as they relate to the JPARC proposal 
regions of influence (FAA 2008). 

Table B–2 provides basic definitions of the more-common aeronautical terms used throughout the 
airspace management sections. 

Table B–2.  Aviation and Airspace Use Terminology 
Term Definition 

Visual Flight Rules (VFR) A standard set of rules that all pilots, both civilian and military, must 
follow when not operating under IFR and in visual meteorological 
conditions.  These rules require that pilots remain clear of clouds and 
avoid other aircraft. 

Instrument Flight Rules (IFR) A standard set of rules that all pilots, civilian and military, must follow 
when operating under flight conditions that are more stringent than VFR.  
These conditions include operating an aircraft in clouds, operating above 
certain altitudes prescribed by FAA regulations, and operating in some 
locations such as major civilian airports.  ATC agencies ensure separation 
of all aircraft operating under IFR. 

Above Ground Level (AGL) Altitude expressed in feet measured above the ground surface. 
Mean Sea Level (MSL) Altitude expressed in feet measured above average (mean) sea level. 
Flight Level (FL) Manner in which altitudes at 18,000 feet MSL and above is expressed, as 

measured by a standard altimeter setting of 29.92. For example, an 
aircraft flying at 20,000 feet MSL is considered to be at FL200. 

Sortie/Sortie-Operation Sortie refers to an operational mission conducted by a single aircraft.  
Sortie-operation refers to a flight activity conducted by that single aircraft 
within a designated airspace area during the sortie mission.  Airspace use 
tracking typically accounts for an aircraft sortie-operation within each 
area it operates throughout the course of the overall training mission. 

Key:  FAA=Federal Aviation Administration; ATC=air traffic control; AGL=above ground level; MSL=mean sea level; 
FL=flight level. 

Source:  FAA 2011a. 

Controlled airspace is airspace of defined dimensions within which Air Traffic Control (ATC) services 
are provided to Instrument Flight Rule (IFR) and Visual Flight Rule (VFR) flights in accordance with  
the airspace classification (FAA 2011a).  Controlled airspace is categorized into five separate classes:  
Classes A through E.  These classes identify airspace that is controlled, airspace supporting airport 
operations, and designated airways affording en route transit from place to place.  The classes also dictate 
pilot qualification requirements, rules of flight that must be followed, and the type of equipment 
necessary to operate within that airspace class.  Military flight crews fly under FAA rules when not 
training in Special Use Airspace (SUA).  Uncontrolled airspace (designated as Class G) has no specific 
prohibitions associated with its use.  See Appendix D for a description of all airspace classifications and 
designations. 
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B.1.2 Regulatory Setting 

The U.S. Government has exclusive sovereignty over all airspace and Congress has charged the FAA 
with the responsibility to develop plans and policy for the use of the navigable airspace and to assign by 
regulation or order, the use of the airspace necessary to ensure the safety of aircraft and its efficient use 
(49 U.S.C. 40103(a) and (b)). 

The FAA recognizes that air traffic, aviation, and technology are constantly evolving and continues to 
seek ways to improve safety, efficiency, and flexibility, while working with the public on quality-of-life 
concerns.  For that reason, airspace use is constantly reviewed by the FAA, U.S. Department of Defense 
(DoD), airport operators, and other affected stakeholders to ensure operational efficiency, user 
compatibility, and flight safety are maintained to the greatest extent possible.  In that regard, DoD 
agencies that use airspace are required to submit annual utilization reports for SUA to the FAA that 
describe the types of activities conducted in the airspace, the times and altitudes used, and other such 
details that characterize airspace use.  The FAA uses this information in its overall management of the 
National Airspace System and SUA program (FAA 2008).  

SUA identified by the FAA for military and other governmental activities is charted and published by the 
National Aeronautical Charting Office in accordance with FAA Order 7400. 2H (FAA 2011b) and other 
applicable regulations and orders.  Prior to any SUA charting, the initial proposal for this airspace—as an 
Military Operations Area (MOA) or restricted area, for example—and the potential consequences of this 
action for the environment and other airspace uses in the region must be examined by the proponent 
through NEPA processes, to include completion of an environmental assessment (EA) or EIS.  Once this 
process is completed, to include public review and comment, the preferred airspace alternative is 
examined in greater depth by the FAA in an Aeronautical Study that identifies specific impacts on the 
National Airspace System and how those impacts may be minimized through mitigation measures.  This 
study may also result in modifications to the proponent’s airspace proposal if necessary.   

The U.S. Air Force requests airspace from the FAA and schedules and uses airspace in accordance with 
processes and procedures detailed in Air Force Instruction (AFI) 13-201, Air Force Airspace Management 
(Air Force 2006a).  AFI 13-201 implements Air Force Planning Document 13-2, Air Traffic Control, 
Airspace, Airfield, and Range Management (Air Force 2007a), and DoD Directive 5030.19, DoD 
Responsibilities on Federal Aviation and National Airspace System Matters (DoD 1997).  It addresses the 
development and processing of SUA, and covers aeronautical matters governing the efficient planning, 
acquisition, use, and management of airspace required to support Air Force flight operations.  Alaskan 
SUA is managed by both the 11th Air Force (11th AF) Commander and the U.S. Army Alaska 
(USARAK) Commander. 

Army Regulation (AR) 95-2, Airspace, Airfields/Heliports, Flight Activities, Air Traffic Control, and 
Navigational Aids (Army 2007a), covers Army policy, responsibilities, procedures and rules for airspace, 
airfields/heliports, flight activities, air traffic systems and navigational aids.  Additionally, DoD 
Directive 5030.19 establishes procedures and policy regarding DoD and FAA coordination of matters 
impacting the Federal airspace system.  Specific instructions for operating remotely piloted aircraft 
(RPA)/unmanned aerial vehicles (UAVs) are contained in FAA Order 7610.4P, Special Military 
Operations (FAA 2009).  Further description of procedures and approvals governing the operations of 
UAV is provided in Section 3.6.3.1 in the EIS.  
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B.1.3 General Description of Affected Environment 

B.1.3.1 Military Use Airspace 

The Alaska airspace used by each of the Services to conduct their respective and joint training 
requirements include MOAs with overlying Air Traffic Control Assigned Airspace (ATCAAs), restricted 
areas, military training routes (MTRs), warning areas, and Controlled Firing Areas (CFAs).  The 
following sections describe the structure, representative annual use, and the responsible scheduling/using 
agency for each JPARC airspace area.  Representative annual use reflects the number of sortie-operations 
that are typically conducted by the different aircraft types during a full annual schedule of exercise and 
training activities.  Estimated future sortie-operations consider this representative use, planned aircraft 
realignments, and other actions that may affect future JPARC operations.  More-detailed information on 
airspace use and management is provided for the specific proposed actions in Chapter 3. 

This section also identifies jet routes, Federal airways, and corridors used by transiting civil aviation 
aircraft within the proximity of JPARC airspace.  The locations and use of those airspace areas are 
considered in determining JPARC airspace actions. 

JPARC Airspace Scheduling Responsibilities/Procedures.  Processes for managing, coordinating, and 
scheduling use of the individual JPARC airspace areas are the responsibility of the different service 
organizations designated as the scheduling agency for each.  Procedures and guidance for Air Force 
scheduling of this airspace is contained in AFI 13-212, Range Planning and Operations (Air 
Force 2007b), 11th AF Supplement 1, and the 11th Airspace Handbook.  In most cases, MOAs, 
ATCAAs, and MTRs are used primarily for Air Force aircrew training and exercises where there are 
minimal multiservice competing needs for this airspace.  For those ranges and associated restricted areas 
having competing multiservice requirements, procedures have been established for coordinating use of 
this airspace in a Memorandum of Agreement USARAK-MOA-040 (supersedes AK-MOA-153) between 
USARAK, U.S. Army Garrison Fort Wainwright, Alaska (USAG-FWA), 11th AF, and the Cold Regions 
Test Center (CRTC). 

This Agreement identifies the responsible scheduling/using agency for each range/restricted area and 
delineates range scheduling protocols, scheduling priorities, range activation/deactivation and clearance 
authorities, authorized ordnance, and ground operations responsibilities to be adhered to by all user 
agencies.  Range/restricted area use normally requires scheduling a minimum of 28 days prior to the 
requested training date; is based on priorities, regardless of the service branch; and is offered on a first-
come, first-served basis.  Shared use of these assets by multiple components is accommodated to the 
extent possible.  Any conflicts are resolved through coordination among the responsible range controlling 
agencies, such as the monthly scheduling meetings, to help ensure use of the Alaska ranges and 
associated restricted areas is managed in a manner that strives to meet all airspace user requirements (Air 
Force 2010). 

MOAs/ATCAAs.  The horizontal and vertical structures of the Alaska MOAs/ATCAAs  
(shown in Figure B-1) vary, depending on their locations relative to the civil air traffic routes, land uses, 
natural resources, and other factors that have been considered in the establishment of each area.  The 
types of activities typically conducted in the MOAs and their overlying ATCAAs include air combat 
tactics, basic fighter and air combat maneuvers, composite force training, intercept training, low-altitude 
air-to-air training, low-altitude step-down training, and simulated low-altitude surface attack tactics.  
Several of the MOAs/ATCAAs provide maneuvering airspace for conducting air-to-ground weapons 
activities within the ranges and restricted areas.  Appendix D includes the description and representative 
use of each Alaska MOA/ATCAA. 
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A Finding of No Significant Impact was issued in January 2010 for an EA that proposed charting of a 
permanent Delta MOA within airspace activated as temporary Delta MOAs (Delta 1-4 T-MOAs) to 
provide a corridor for transiting the Yukon/Fox Complex during major flying exercise (MFE) periods.  
This action to establish a permanent Delta MOA focused primarily on alleviating impacts on MFE 
mission accomplishment within the Yukon/Fox Complex. 

Restricted Airspace.  The restricted areas shown in Figures 1–2 and described in Table 2–5 provide 
protected airspace to confine hazardous air and range-based training activities.  Range training areas, 
associated with restricted airspace, provide capabilities for conducting weapons delivery, small-arms 
live-fire training, and other such training operations.  These areas usually include instrumentation, 
airfields, drop zones, landing zones, and other infrastructure for training and logistical support.  
Combined with the MOAs/ATCAAs, restricted airspace and ground training areas provide the capability 
to drop live and inert weapons on instrumented ranges in large, complex flying evolutions. 

Military Training Routes.  The MTRs described in Appendix D are used to conduct low-level, 
high-speed training to help pilots remain proficient in a variety of functions, such as avoidance of enemy 
detection and destruction, air defense, strategic and tactical bombing, electronic warfare, and tactical 
reconnaissance.  An EA was completed in 2007 for proposed modifications to the Alaska MTR structure 
managed by 11th AF.  These changes, now in effect, better serve air combat training requirements.  The 
MTRs provide access to MOAs and restricted airspace primarily for routine training and, to a lesser 
extent, MFEs.  Both instrument routes (IRs), which allow flight in IFR conditions, and visual routes 
(VRs), which limit flight to VFR conditions, are used primarily by C-17s, C-130s, and fighter-type 
aircraft (F-15s, F-16s, and F-22s).  Most of the MTRs in Alaska are co-located in groups of four, 
consisting of two reversible IRs and two reversible VRs, such that training along these routes can be 
conducted in either direction following the same ground track.  All routes have a maximum width of 5 
nautical miles (NM) on either side of the centerline.  Published hours of use are 8:00 a.m. to 8:00 p.m. 
(Air Force 2007c). 

Low-Altitude Tactical Navigation Areas.  Low-altitude tactical navigation areas (LATNs) are defined 
geographic areas within which low-altitude navigation can be practiced.  Aircrew training in LATNs fly 
in accordance with FAA flight rules, and such training is not considered to be hazardous to 
nonparticipating aircraft.  FAA and Air Force regulations require aircraft utilizing the LATN to avoid 
airfields, towns, noise-sensitive areas, and wilderness areas by prescribed vertical and/or horizontal 
distances.  Aircraft must fly at airspeeds of 250 knots (288 miles per hour) or less and are precluded from 
flying over the same point more than once per day.  

Warning Area/Gulf of Alaska.  The Temporary Maritime Activities Area (TMAA) in the Gulf of Alaska 
is roughly rectangular, oriented from northwest to southeast, approximately 300 NM long by 150 NM wide, 
and situated south of Prince William Sound and east of Kodiak Island (shown in Figure 1–1).  The TMAA 
extends from the surface to flight level (FL) 600 and is scheduled by the Pacific Fleet.  This over-water 
airspace supports most aircraft training activities conducted by Navy and Joint Service aircraft throughout 
the Northern Edge exercise.  Approximately 450 sorties are conducted annually within the TMAA.  The 
TMAA includes surface and subsurface operating areas and overlying airspace that includes Warning Area 
612 (W-612) located over Blying Sound.  W-612 extends from the surface to FL290, and the scheduling 
agency for this airspace is the 3rd Wing.  When not included as part of the TMAA, W-612 is used by the Air 
Force to conduct training in anti-air warfare and by the U.S. Coast Guard to fulfill some of its training 
requirements.  Most Navy training activities occur in the TMAA (Navy 2011).  

Controlled Firing Areas.  Several CFAs have been established for USARAK’s use in conducting small-
arms, mortar, and artillery firing.  The Battle Area Complex (BAX) CFA provides protected airspace for 
the training activities within the general area proposed for restricted airspace.  The Combined Arms Live 
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Fire Exercise North and South CFAs are established over portions of the Yukon Training Area and are 
within the general area proposed for the Digital Multipurpose Training Range (expanded R-2205). 

B.1.3.2 Civil Aviation Airspace Use 

Civil aviation includes two major categories:  scheduled air transport, including all passenger and cargo 
flights operating on regularly scheduled routes; and general aviation, including all other civil flights, 
private or commercial.  The airspace most generally used by civil aviation aircraft consists of jet routes, 
Area Navigation (RNAV) routes, Victor Airways, general aviation corridors, and both public airports and 
private airfields.  Information regarding the general use of these routes, corridors, and airports is 
discussed in the Chapter 3, Airspace Management and Use, affected environment as they relate to the 
proposed airspace actions. 

A key forum for addressing common areas of interest to both the military and civil aviation communities 
is the Alaska Civil/Military Aviation Council (ACMAC).  The ACMAC consists of representatives from 
the Air Force, Army, FAA, airports, pilot associations, and other stakeholders with the purpose of 
keeping all participants updated on the respective plans and initiatives that affect aircraft operations and 
airspace use within Alaska.  This forum meets on a semi-annual basis and rotates among different 
locations to help encourage attendance and representation.  While not an authoritative function, the 
information and concerns expressed at the ACMAC meetings may be considered by the respective 
military or civilian participants in the decisionmaking processes. 

Jet Routes and Area Navigation Routes.  Jet routes and RNAV routes encompass the high-altitude 
(FL180-450) en route system used by air carriers to transit the Alaska airspace.  RNAV routes transiting 
the region provide more-direct routing and reduce flight distances for IFR domestic and international 
flights operating through this area.  Those jet and RNAV routes potentially affected by the proposed 
actions and their average daily use are discussed in Chapter 3, Airspace Management and Use. 

Federal Airways.  The Victor and Colored airways that transit through or adjacent to JPARC MOAs and 
lower restricted airspace altitudes (below FL180) are described in Chapter 3, Airspace Management and 
Use.   

General Aviation Corridors.  Several VFR corridors have been identified within the Fairbanks and 
Eielson Air Force Base (AFB) region for use by general aviation aircraft in transiting the MOA airspace 
that encompasses that area as shown in Figure B-1.  These corridors are shown on the Special Use 
Airspace Information Service (SUAIS) brochure which is available at 
http://www.jber.af.mil/shared/media/document/AFD-120330-033.pdf.  The following is a description of 
each corridor.  

• Richardson Highway VFR Corridor North Segment.  Runs from the north border of the Buffalo 
MOA to the convergence of Richardson Highway and the Delta River; from 2 NM east of the 
highway to 0.5 NM west of the highway or pipeline, whichever is farther west; and from the 
surface to 3,500 feet MSL. 

• Richardson Highway VFR Corridor South Segment.  Runs from the convergence of Richardson 
Highway and Delta River to the southern Buffalo MOA Border from 0.5 NM east of the highway 
to the west side of the Delta River; and from the surface to 3,500 feet MSL. 

• Alaska Highway VFR Corridor.  Runs from 2 NM north of the highway to 2 NM south of the 
highway, and from the surface to 3,000 feet MSL. 

• Birch VFR Corridor.  Runs from 0.5 NM north of the Alaska Highway to the south side of the 
Tanana River, and from the surface to 3,000 feet MSL. 
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Public Airports and Private Airfields.  Appendix D, Airspace, includes a description and depiction of 
the public and charted private airfields within the region of the proposed airspace actions that service the 
large general aviation community in this region.  The appendix descriptions note the most recent available 
information on annual airfield operations for each.  Air travel can be the most practical means of transport 
for remote areas in Alaska.  Fire management services use airspace to gain quick access and to stage 
operations when fighting fires in remote areas, particularly where small communities border on 
uninhabited forested land.  Emergency transport operations use airspace for the medical evacuation of 
patients from remote areas to regional medical centers.  Rapid delivery of machinery parts and personnel 
can be critical during harvesting periods or other industrial operations.  During scoping meetings, private 
and commercial pilots have described aviation as a primary means of transportation and access 
throughout Alaska.  Often pilots fly without local or regional radio contact, and much of the area in which 
they fly has limited radio or radar tracking. 

Air traffic control services within this region are provided by FAA facilities in Anchorage and Fairbanks.  
The Anchorage Air Route Traffic Control Center (ARTCC) is responsible for domestic and international 
flights transiting throughout Alaska as well as being the controlling agency for the SUA.  The Anchorage 
ARTCC provides approach and departure services for Allen Army Airfield (AAF).  The Anchorage 
Terminal Radar Approach Control (TRACON) provides ATC approach and departure services for the 
Anchorage International Airport, Joint Base Elmendorf-Richardson (JBER), and Bryant AAF (JBER).  
The JBER control tower is responsible for air traffic operations within the Class D airspace surrounding 
this airfield.  The Fairbanks TRACON provides ATC approach and departure services to the Fairbanks 
International Airport, as well as military aircraft operating out of Eielson AFB and Ladd AAF (Fort 
Wainwright).  The Eielson AFB control tower is responsible for airfield operations within Class D 
airspace surrounding this airfield. 

B.2 NOISE 

B.2.1 Definition of Resource 

Noise is considered to be unwanted sound that interferes with normal activities or otherwise diminishes 
the quality of the environment.  Noise has the potential to impact several environmental resource areas.  
This noise section will describe baseline noise conditions and noise effects on human annoyance, health, 
and structures.  Noise impacts on biological, land use, socioeconomics, and cultural resources are 
discussed in separate sections dealing with those environmental resources.  The region of influence (ROI) 
for noise consists of lands beneath current and proposed airspace that would be affected by changing 
levels of aircraft and munitions noise. 

Noise can be of several different types, each of which has its own characteristics.  Continuous noise 
sources include machinery, such as an air-conditioning unit.  Transient noise sources are those which 
move through the environment, either along established paths (e.g., highways or railroads) or randomly 
(e.g., training in an MOA).  Some noise sources are impulsive (e.g., thunder clap or sonic boom).  The 
response of a receptor (e.g., person, animal, or structure) to a noise depends on the characteristics of the 
noise itself, as well as the sensitivity of the receptor at the time the noise is heard. 

The physical characteristics of noise, or sound, include its intensity, frequency, and duration.   

Intensity.  Sound consists of minute pressure waves that travel from the sound source to the ear.  These 
waves can be compared to ripples spreading outward from a stone dropped in still water.  Larger waves 
are interpreted by the ear as more-intense sounds.  Sound intensities are expressed using the logarithmic 
unit, the decibel (dB).  Using the dB scale, a sound level that is 3 dB louder than another will be perceived 
as being noticeably louder, while a sound that is 10 dB higher than another will be perceived as twice as 
loud.  A whisper is typically 20 dB or lower, while a thunderclap can be 120 dB or louder. 
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Frequency.  The frequency of a sound, as measured with the unit hertz (Hz), is the number of sound waves 
that pass a point in a second.  A person with healthy hearing can detect sounds ranging from 20 to 15,000 
Hz but detects sounds in the middle frequencies of this range most strongly.  Sound measurements are 
refined using “A-weighting,” which emphasizes frequencies best heard by the human ear.  In this EIS, dBs 
are A-weighted unless otherwise noted.  For impulsive sounds (e.g., sonic booms, thunder, clapping), which 
have the potential to induce vibrations in objects, either the “C-weighting” scale or un-weighted dB noise 
levels are used.  The C-weighting scale does not de-emphasize high- and low-frequency sounds to the extent 
that A-weighting does.  Impulsive noise peak decibel noise levels (dBP) are not frequency weighted  
(Figure B-2).  

 
Figure B-2.  A-Weighting and C-Weighting Scales 

Source:  Wyle Laboratories 2001 

Duration.  The duration of a noise event is the time between the point at which the sound is initially 
heard and the point at which it is no longer being heard.  From the ground, the sound level of an aircraft 
flying overhead changes continuously, starting at the ambient (background) level, increasing to a 
maximum as the aircraft passes closest to the receiver, and then decreasing to ambient as the aircraft flies 
into the distance.   

Noise analysts use several “metrics” to describe complex and variable sets of noise events.  These metrics 
are designed to represent noise in such a way that noise impacts can be predicted and interpreted.  Noise 
metrics used in this analysis include the following:   

Lmax [Maximum Sound Level] is the highest sound level measured during an event, such as a single 
aircraft overflight.   

SEL [Sound Exposure Level] accounts for the maximum sound level and the length of time a sound 
lasts.  SEL does not directly represent the sound level heard at any given time.  Rather, it provides a 
measure of the total sound exposure for an entire event.  For many types of noise impacts, SEL 
provides a better measure of intrusiveness of the sound than Lmax.  When military aircraft fly low and 
fast, the sound can rise from ambient to its maximum very quickly.  This rapid onset rate carries a 
“surprise” effect that can make noise seem louder than its measured SEL would suggest.  The 
calculation for SELr [Onset Rate-Adjusted Sound Exposure Level] has an additional noise penalty 
programmed into the calculation of up to 11 dB to account for this effect.   
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DNL [Day-Night Average Sound Level], mathematically denoted as Ldn, is a noise metric combining 
the levels and durations of noise events and the number of events over a 24-hour period.  DNL also 
accounts for more-intrusive nighttime noise, adding a 10-dB penalty for sounds after 10 p.m. and 
before 7 a.m.  The FAA has determined that DNL is the appropriate measure to account for total 
noise exposure around airfields and airports.  Depending on the regularity of operations, DNL is 
computed either as an annual average or for operations representing an average busy day.   

Ldnmr [Onset Rate-Adjusted Day-Night Average Sound Level], is the measure used for subsonic 
aircraft noise in such training airspace as MOAs and MTRs.  Ldnmr accounts for the surprise effect on 
humans of aircraft overflights and the sudden onset of the aircraft noise event.  The penalty ranges 
from 0 to 11 dB and is added to the normal SEL based on the altitude and airspeed of an approaching 
aircraft.  Ldnmr is computed for the busiest month of the year to account for the variation in the 
seasonal use of some airspace areas.  Ldnmr is interpreted by the same criteria as used for DNL.  

CDNL [C-Weighted Day-Night Average Sound Level] is a day-night average sound level computed 
for areas subject to impulsive noise such as sonic booms.  Areas subjected to supersonic noise are 
typically also subjected to subsonic noise, which is assessed based on the Ldnmr metric. 

Lpk [peak noise level] is used to characterize the strength of impulsive noise such as sonic boom peak 
overpressure in pounds per square foot (psf).  A decibel version of this, Lpk, is used when relating 
boom amplitude to human or animal response, although the direct physical pressure is most 
commonly used when assessing effects on structures.  Because peak noise levels are influenced 
strongly by variable meteorological conditions, peak noise levels are generally specified as the level 
not exceeded for a certain percentage of the time.  For example, noise generated by a certain 
munitions type may exceed 115 dBP at a certain location only in the 15 percent of days with most 
unfavorable meteorological conditions.  The abbreviated version of the metric used to describe this 
situation is PK 15(met). 

B.2.2 Regulatory Setting 

The FAA has special expertise and authority in the area of aviation-related noise (e.g., 49 U.S.C. 47501–
47507, Aviation Safety and Noise Abatement Act of 1979, as amended; 49 U.S.C. 44715, Noise Control 
Act of 1972).  FAA Order 1050.1E, Section 14, available online at www.faa.gov, describes policies and 
procedures for assessing noise impacts of FAA actions, including approval of SUA, which are subject to 
NEPA.  DNL is the FAA's primary metric for establishing the cumulative exposure of individuals to noise 
resulting from aviation activities.  The FAA has defined a significant noise impact as one that would occur if 
analysis shows that the proposed action will cause noise-sensitive areas to experience an increase in noise of 
1.5 dB DNL or more at or above 65 dB DNL noise exposure when compared to the No Action Alternative 
for the same timeframe.  For example, the FAA would consider an increase from 63.5 dB DNL to 65 dB 
DNL a significant impact.  The FAA’s Office of Environment and Energy has approved the DoD computer 
models MRNMAP, PC BOOM, and BOOMAP for use in this noise analysis related to SUA. 

The Air Force and Army seek to minimize impacts or annoyance of unwanted noise on communities 
surrounding installations and training areas and on those underlying training airspace.  Programs 
established to minimize incompatibility between military training noise and adjacent communities are 
described very briefly below. 

The Air Force’s Air Installation Community Use Zone Program, described in AFI 32-7063 (Air 
Force 2005), establishes recommended time-averaged noise levels (i.e., DNL not to be exceeded) that are 
generally considered compatible with various land uses.  This Air Force program considers residences 
and other noise-sensitive land uses to be compatible at noise levels less than 65 dB DNL. 
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The Army’s Environmental Noise Management Program (ENMP), described in AR 200-1, establishes 
noise zones within which noise-sensitive land uses are not recommended (Army 2007b).  In 
noise Zone II, noise-sensitive land uses are not recommended unless special measures are taken to reduce 
interior noise levels and, in noise Zone III, noise-sensitive land uses are never considered to be 
compatible (Table B–3).  Loud individual noise events generated by large-caliber weapons have the 
potential to trigger annoyance.  The likelihood of complaints being triggered by individual peak noise 
events of various levels is described in Table B–4.  Noise-sensitive land uses are normally not 
recommended in locations exposed to between 115 and 130 dB Pk 15(met) and are never recommended at 
noise levels exceeding 130 dB Pk 15(met).   

Table B–3.  Noise Limits for Noise Zones 

Noise Zone 

Noise Limits 

Aviation in dB DNL Impulsive in dB CDNL 
Small Arms in dBP PK 

15(met) 
I <65 <62 <87 
II 65–75 62–70 87–104 
III >75 >70 >104 

Key:  CDNL=C-weighted day-night average sound level; DNL=day-night average sound level; PK 15(met)=single event peak 
level exceeded by 15 percent of events. 

Source:  Adapted from Army 2007b (AR 200-1). 

Table B–4.  Risk of Noise Complaints by Level of Noise 

Risk of Noise Complaints 
Large Caliber Weapons Noise Level 

in dBP PK 15(met) 
Low <115 

Medium 115–130 
High 130–140 

Risk of physiological damage to unprotected human 
ears and structural damage claims 

>140 

Key:  PK 15(met)=single event peak level exceeded by 15 percent of events. 
Source:  Adapted from Army 2007b (AR 200-1). 

Military weapons or equipment designed for combat use are exempt from the requirements of the Noise 
Control Act of 1972 (42 U.S.C. § 4902).  However, construction equipment and other types of noncombat 
equipment are subject to noise-related guidelines as established in the Act. 

B.2.3 General Description of Affected Environment 

B.2.3.1 Existing Subsonic Noise Environment in JPARC SUA 

Within MOAs and restricted airspace, subsonic training is dispersed and often occurs randomly.  The 
Air Force has developed the MR_NMAP [MOA-Range NOISEMAP] computer program (Lucas and 
Calamia 1996) to calculate subsonic aircraft noise in these areas.  These computer programs calculate 
projected noise based on aircraft type, flight characteristics, meteorological conditions, and training 
activities.  The models are based on data collected under military airspace and represent the best data 
available for environmental evaluation.  The model results are supported by measurements in several 
military airspace areas (Lucas et al. 1995).  Noise levels (Ldnmr) in JPARC SUA are listed in Table B–5. 

Ambient noise levels (i.e., noise levels when no military training activities are under way) have not been 
measured, but are expected to be in the range of 22 to 44 dB based on the findings of studies conducted in 
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similar environments (Miller 2002, ANG 1997).  For the purposes of this study, the ambient noise level in 
unpopulated portions of the ROI is assumed to be 35 dB DNLmr.  Aircraft noise levels that are less than 
ambient noise levels have a relatively minor effect on the overall noise environment and are listed in 
Table B–6 as “<35.” 

In general, there is a high correlation between the percentages of groups of people highly annoyed and the 
level of average noise exposure measured in DNL and Ldnmr.  The correlation is lower for the annoyance 
of individuals.  This is not surprising considering the varying personal factors that influence the manner in 
which individuals react to noise.  The inherent variability between individuals makes it impossible to 
predict accurately how any specific individual will react to a given noise event.  Nevertheless, findings 
substantiate that community annoyance with aircraft noise is represented quite reliably using DNL.  A 
study by Schultz (1978) showed a consistent relationship between noise levels and annoyance.  A more 
recent study (Fidell et al. 1991) reaffirmed and updated this relationship.  The likelihood of annoyance is 
also predicted by impulsive noise levels, which are described by the metric CDNL.  The relationship 
between DNL, CDNL, and annoyance is shown in Table B–6.  Additional discussion of impulse noise 
levels can be found in Sections B.2.3.2 and B.2.3.4. 

Table B–5.  Average Noise Levels in JPARC SUA 
Special Use Airspace Name Noise Level (dB Ldnmr) 

Birch MOA 61 
Blair ATCAA <35 
Buffalo MOA 55 
Delta MOA/ATCAA 40 
Eielson MOA/ATCAA 59 
Fox 1 MOA/ATCAA 44 
Fox 2 MOA/ATCAA 52 
Fox 3 MOA/ATCAA 39 
Paxon ATCAA 37 
R-2202 55 
R-2205 60 
R-2211 66 
Viper A MOA 47 
Viper B MOA/ATCAA 47 
Yukon 1 MOA/ATCAA 50 
Yukon 2 MOA/ATCAA 49 
Yukon 3A Low/High MOA/ATCAA 56 
Yukon 3B MOA/ATCAA 44 
Yukon 4 MOA/ATCAA 47 
Yukon 5 MOA/ATCAA <35 
Note: Calculated using MRNMAP (Lucas and Calamia 1996) 
Key: ATCAA=Air Traffic Control Assigned Airspace; dB=decibel; Ldnmr=onset rate-

adjusted day-night average sound level; MOA=Military Operations Area; 
SUA=Special Use Airspace. 
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Table B–6.  Percentage of Population Highly Annoyed by Elevated Noise Levels 
Ldnmr (dB) CDNL(dB) Average Percentage of Highly Annoyed Population 

55 52 3.3 
60 57 6.5 
65 61 12.3 
70 65 22.1 
75 69 36.5 

Key:  CDNL=C-weighted day-night average sound level; dB=decibel;; Ldnmr=onset rate-adjusted day-night average sound 
level. 

Source:  CHABA 1981, Fidell et al. 1991, Schultz 1978, Stusnick et al. 1992. 

Ldnmr provides a total noise exposure, but may not provide an intuitive description of the noise 
environment.  People often desire to know what the loudness of an individual aircraft will be; 
MR_NMAP and its supporting programs can provide the maximum sound level (Lmax) and sound 
exposure level (SEL) that accounts for both the duration and the intensity of a noise event for individual 
aircraft at various distances and altitudes.  Table B–7 presents Lmax for aircraft typically using JPARC.  
Table B–8 presents SEL values for representative aircraft at various altitudes.  Lmax indicates the 
maximum noise level that would be heard by an individual as the aircraft flies overhead.  SELs reflect the 
complete noise exposure as an aircraft flies by, accounting for both the level and duration of the sound.   

Table B–7.  Representative A-Weighted Instantaneous Maximum Sound Level in Decibels 
under the Flight Track for Aircraft at Various Altitudes1 

Aircraft Type 
Airspeed 
(knots) 

Power 
Setting2 

300 
AGL 

500 
AGL 

1,000 
AGL 

2,000 
AGL 

5,000 
AGL 

10,000 
AGL 

20,000 
AGL 

F-15C 520 81% NC 119 114 107 99 86 74 57 
F-15E3 450 81 % 

NC 
104 99 92 85 73 64 52 

F-22 450 70% 
ETR 

120 115 108 100 88 78 66 

F-16C3 450 89% NC 115 110 102 95 83 73 60 
F-18A 500 92% NC 120 116 108 99 85 71 54 
B-1B 550 101% 

RPM 
117 112 106 98 86 75 61 

C-17 230 86 %NC 101 96 87 77 63 52 40 
C-130J 235 530 

MGT 
101 96 88 80 68 57 46 

KC-135R 300 89.6 
%NF 

N/A N/A N/A N/A N/A 59 47 

Single-Engine, 
Variable-pitch 

Propeller-
Driven Aircraft 

(generic) 

160 70 
%RPM 

81 77 70 63 54 45 36 

1 Level flight, steady, high-speed conditions.  Standard acoustic atmospheric conditions used. 
2 Engine power setting while in an MOA.  The type of engine and aircraft determines the power setting. 
3 Aircraft equipped with PW-229 engines. 
Key:  AGL=above ground level; ETR=engine thrust request; NC=percent core; MGT = Measured Gas Temperature; 

RPM=rotations per minute; NF = fan speed. 
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Table B–8.  Sound Exposure Level in Decibels under the Flight Track for 
Aircraft at Various Altitudes1 

Aircraft Type 
Airspeed 
(knots) 

300 
AGL 

500 
AGL 

1,000 
AGL 

2,000 
AGL 

5,000 
AGL 

10,000 
AGL 

20,000 
AGL 

F-15C 520 116 112 107 101 91 80 65 
F-15E3 450 107 103 98 92 84 76 66 
F-22 450 120 116 111 105 95 86.4 76 

F-16C3 450 116 112 106 100 91 83 72 
F-18A 500 118 114 108 101 89 77 62 
B-1B 550 116 112 107 101 92 82 70 
C-17 230 103 99 92 84 72 63 53 

C-130J 235 104 100 94 88 78 69 60 
KC-135R 300 N/A N/A N/A N/A N/A 70 60 

Single-Engine, 
Variable-pitch 

Propeller-Driven 
Aircraft (generic) 

160 87 84 79 74 67 61 53 

1 Level flight, steady, high-speed conditions.  Standard acoustic atmospheric conditions used. 
2 Projected based on F-22 composite aircraft. 
3 Aircraft equipped with PW-229 engines. 
Key:  AGL=above ground level. 

B.2.3.2 Existing Supersonic Noise 

Supersonic flight is primarily associated with air combat training.  Supersonic activity is authorized in the 
Yukon and Fox,  MOAs and their overlying ATCAAs, as well as Delta ATCAA and R-2202.  Supersonic 
flight produces an air pressure wave that may reach the ground as a sonic boom.  The amplitude of an 
individual sonic boom is measured by its peak overpressure (in psf) and depends on an aircraft’s size, 
weight, geometry, Mach number, and flight altitude.  Table B–9, shows sonic boom overpressures for 
F-15C, F-16, F-18, and F-22 aircraft in level flight at various altitudes.  The biggest single condition 
affecting overpressure is altitude.  Maneuvers can also affect boom peak overpressures, increasing or 
decreasing overpressures from those shown in Table B–9. 

Table B–9.  Sonic Boom Peak Overpressures for Aircraft at 
Mach 1.2 Level Flight (in pounds per square foot) 

Aircraft 

Altitude (feet) 

10,000 20,000 30,000 40,000 

F-15C 5.40 2.87 1.90 1.46 
F-16 4.4 2.3 1.5 1.2 
F-18 5.0 2.7 1.7 1.3 
F-22 5.68 3.00 1.97 1.50 

Source:  Air Force 2006b. 

Community effects from sonic booms, in the form of annoyance, correlate well with CDNL 
(CHABA 1981).  CDNL and DNL, however, are subject to different interpretations.  A given numerical 
value of CDNL generally represents more annoyance than the same numerical value of DNL  
(see Table B–6).  The number of sonic booms per day and time-averaged supersonic noise level (CDNL) 
are presented in Table B–10 for each of the JPARC SUAs in which supersonic flight is permitted.  Noise 
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levels presented are the highest levels experienced in areas near the center of airspace unit.  In areas not 
near the center of the airspace areas, noise levels would be lower.  

Table B–10.  Supersonic Noise Levels in JPARC SUAs 
Special Use Airspace Name Noise Level (dB CDNL) Booms Per Day 

Fox 1 MOA/ATCAA 56 1.7 
Fox 2 MOA 56 1.7 
Fox 3 MOA/ATCAA 61 4.6 
Yukon 1 MOA/ATCAA 53 0.7 
Yukon 2 MOA/ATCAA 52 0.6 
Yukon 3A Low/High MOA 52 0.6 
Yukon 3B MOA 51 0.5 
Yukon 4 MOA/ATCAA 52 0.6 
Yukon 5 MOA/ATCAA 51 0.5 
Delta ATCAA 39 <0.1 
R-2202 53 0.8 
Note:  As reported for FY 2010. 
Key:  ATCAA=Air Traffic Control Assigned Airspace; CDNL=C-weighted day-night average sound level; dB=decibel; 

MOA=Military Operations Area; SUA = Special Use Airspace. 

Aircraft exceeding Mach 1 always create a sonic boom, although not all supersonic flight activities will 
cause a boom at the ground.  As altitude increases, air temperature decreases, and the resulting layers of 
temperature change cause booms to be turned upward as they travel toward the ground.  Depending on the 
altitude of the aircraft and the Mach number, many sonic booms are bent upward sufficiently that they 
never reach the ground.  This same phenomenon, referred to as “cutoff,” acts to limit the width (area 
covered) of the sonic booms that reach the ground (Plotkin et al. 1989). 

When a sonic boom reaches the ground, it impacts an area that is referred to as a “footprint” or (for 
sustained supersonic flight) a “carpet.”  The size of the footprint depends on the supersonic flight path and 
on atmospheric conditions.  Sonic booms are loudest near the center of the footprint, with a sharp “bang-
bang” sound.  Near the edges, they are weak and have a rumbling sound like distant thunder.   

Sonic booms from air combat training activity have an elliptical pattern.  Aircraft will set up at positions 
in excess of 100 NM apart before proceeding toward each other for an engagement.  The airspace used 
tends to be aligned, connecting the setup points in an elliptical shape.  Aircraft will fly supersonic at 
various times during an engagement exercise.  Supersonic events can occur as the aircraft accelerate 
toward each other, during dives in the engagement itself, and during disengagement.   

A variety of aircraft conducting training perform flight activities that include supersonic events.  For most 
aircraft, these events occur during air-to-air combat, often at high altitudes.  Long-term sonic boom 
measurement projects have been conducted in four airspaces:  White Sands, New Mexico (Plotkin 
et al. 1989); the eastern portion of the Goldwater Range, Arizona (Plotkin et al. 1992); the Elgin MOA at 
Nellis AFB, Nevada (Frampton et al. 1993); and the western portion of the Goldwater Range, Arizona 
(Page et al. 1994).  These studies included analysis of schedule and air combat maneuvering 
instrumentation data, and they supported development of the 1992 BOOMAP model (Plotkin et al. 1992).  
The current version of BOOMAP (Frampton et al. 1993; Plotkin 1996) incorporates results from all four 
studies.  Because BOOMAP is directly based on long-term measurements, it implicitly accounts for 
maneuvers, statistical variations in operations, atmospheric effects, and other factors.   
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B.2.3.3 Airports and Military Airfields 

Noise around the primary military and civilian airfields in the affected area is typically dominated by 
aircraft noise.  Civilian aircraft operating in the region are predominantly small propeller-driven aircraft.  
Jet aircraft are generally limited to larger airfields, such as the Fairbanks International Airport.  Military 
aircraft include fourth and fifth generation fighter aircraft, fixed-wing cargo and attack aircraft, and 
rotary-wing aircraft. 

B.2.3.4 Training Areas and Firing Ranges 

Noise levels associated with large munitions training (i.e., 20 mm rounds and larger) under representative 
baseline conditions were calculated using the BNOISE2 program (Hottman et al. 1986).  Determination of 
noise generated by vehicles in the training ranges was based on field measurements, as reported in the 
2004 EIS for Transformation of U.S. Army Alaska (USARAK 2004).  Ground vehicle noise is less 
intense than munitions noise, which occurs in the same areas, and was not considered in detail (see  
Table 3-106 and the table in Appendix E, Noise, entitled “Peak Noise Level Associated With Munitions 
Noise Events”). 

Fort Wainwright and the Tanana Flats Training Area.  Fort Wainwright (FWA) and the Tanana Flats 
Training Area (TFTA) were calculated as part of a 2006 Joint Land Use Study (ASCG Incorporated of 
Alaska [ASCG] 2006).  Air-to-ground and ground-to-ground munitions use in the Blair Lakes Impact 
Area is limited to inert munitions.  Other noise sources at FWA and in TFTA include military vehicle 
maneuvers. 

Donnelly Training Area.  The Oklahoma Impact area in the Donnelly Training Area (DTA) is a primary 
location for air-to-ground and ground-to-ground high-explosives munitions training in the JPARC.  Peak 
noise levels (PK 15(met)) generated by the largest of the high-explosives munitions used in the DTA 
under representative baseline conditions exceed 115 dBP PK 15(met) in areas outside range boundaries.  
Persons in areas affected by these high-intensity noise events may be startled or annoyed by the noise.  
Time-averaged noise levels exceeding 62 CDNL and peak noise levels exceeding 130 dBP PK 15(met) do 
not occur in areas outside of the boundaries of the range (see Figures 3-20 and 3-21).   

Yukon Training Area.  Air-to-ground and ground-to-ground munitions training occurs in the Yukon 
Training Area (YTA), but neither time-averaged noise levels exceeding 62 dB CDNL nor peak noise 
levels exceeding 115 dBP PK 15(met) extend beyond the boundaries of DoD-owned land (see  
Figures 3-33 and 3-34).   

Other Noise Sources.  Noise is also caused by vehicles and equipment, either on a regular, intermittent, 
or temporary basis, within both military lands and public and private lands.  Noise sources are generally 
more prevalent in built-up areas, at construction sites, or industrial areas or production sites (e.g., oil and 
gas wells).  Vehicles, snowmobiles, and all-terrain vehicles (ATVs) also generate noise, mostly dispersed 
and intermittent throughout the area comprising JPARC air and land assets.  

B.2.3.5 Noise Management and Noise-Sensitive Areas 

For areas not in the vicinity of airfields, special consideration is given to the evaluation of noise impacts 
on noise-sensitive areas such as national parks, national wildlife refuges, and historic sites, including 
traditional cultural properties.  An area is defined by the FAA as noise-sensitive if noise interferes with 
normal activities associated with the area’s use.  Examples of noise-sensitive areas include residential, 
educational, health, and religious structures and sites, as well as parks, recreation areas (including areas 
with wilderness characteristics), wildlife refuges, and cultural and historic sites where a quiet setting is a 
generally recognized feature or attribute.   
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Direct negative effects of noise in noise-sensitive areas are variable, ranging from health effects or 
annoyance in persons (e.g., interference with communication or sleep) to measureable population declines 
in animals (particularly mammals during critical life stages such as calving and breeding).  Indirectly, this 
can translate into changes in the suitability or desirability of an area for ongoing or planned uses, a 
degrading of the value of an area, or a reduction or loss of important biological resources. 

From the military planning perspective, sources of noise are usually from aircraft, particularly around 
airfields, and from low-flying (and usually high-speed) aircraft in military training airspace.  Variables 
include the type of aircraft, altitude, speed, and power level.  Incompatibility is relative to the context, that 
is, the surrounding noise environment, the type of land use, and people’s expectations.  Another source of 
noise is from firing ranges, where impulsive noise can produce loud individual sound levels, depending 
on the distance to the receptor and the types of weapons and munitions fired.  

Achieving sustainable compatibility between military operations and the surrounding environment can 
depend on the use of selected measures to attenuate or reduce noise.  Typical abatement measures include 
the following: 

• Avoidance of receptor by specified vertical and lateral distances 

• Adjustments to operations such as power levels and hours of operation 

• Land buffering (using land to maintain distance between noise source and receptor) 

• Selective alignment of flight tracks, patterns, and approach axes to limit exposure to sensitive 
areas 

• Noise deflection (through sound barriers, deflectors, or berms) 

• Use of vegetation (natural or planted) or sound-absorbing materials 

Defining noise-sensitive areas is a collaborative process focused at identifying locations of affected 
resources or persons, the degree of sensitivity, and particular concerns (e.g., seasonal or daily variations in 
sensitivity).  Identifying some of these areas up front when planning new airspace and land assets allows 
the proponent to anticipate and address limitations and likely public opposition early in the process.  For 
the purpose of broad-scale evaluation, the following are considered noise-sensitive areas: 

• Urban or developed areas 
• Native villages 
• Subsistence resource areas (pending acquisition of data on locations) 
• Isolated dwellings/homesteads (identified through flyovers and aerial photography)  
• Sensitive habitats (e.g., moose, caribou, and Dall sheep rutting, calving, and wintering areas) 
• Waterfowl nesting and molting areas (seasons) 
• Eagle and other raptor nests 
• Wilderness areas/Wild and Scenic Rivers 
• National parks/monuments 
• Special recreation areas (data incomplete) 
• National/state wildlife/bird refuges, conservation areas, and management areas  
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Figure B-3 shows noise-sensitive areas in the EIS study area.  The locations and degree of sensitivity are 
subject to review and refinement and are only useful at a preliminary planning or screening level.  
Residential areas, communities, national parks, and other managed areas are continuous in their 
sensitivity, although some areas may have specific conditions that are seasonal.  Biological constraints 
tend to be seasonal or dependent on the reproductive cycle.  

National parks, which have explicit overflight altitude restrictions, are typical of Federally protected, thus 
noise-sensitive, regions within the study area.  Bureau of Land Management (BLM) conservation areas 
underlie the Yukon MOA complex, Denali National Park underlies part of the Susitna MOA, and several 
Wild and Scenic River corridors lie to the east of the Fox MOAs.  Furthermore, several Alaska Native 
villages are arrayed along the west and north fringes of the planning area, though few are in the environs 
of existing military airspace.  Mixed developed land use and residential populations around Fairbanks, 
Anchorage, Wasilla, Palmer, and Delta Junction and along the U.S. Highway 3 corridor also have varying 
degrees of sensitivity to noise. 

B.3 SAFETY 

B.3.1 Definition of Resource 

Safety refers to the aspects of military training activities that potentially pose a risk to health, safety, and 
well-being of the general public and military personnel.  The following types of safety risks are 
considered in the EIS. 

Flight safety considers aircraft flight risks, including the risks of accidents and mishaps from various 
causes (e.g., malfunction, bird-aircraft collision), midair collision, and interruption of airborne emergency 
services.  Of particular concern is the safe interface between military and nonparticipating aircraft in SUA 
areas and uncontrolled airspace. 

Ground safety considers potential to pose hazards to the general public and military personnel.  The scope 
of ground safety includes safety and control, unexploded ordnance (UXO) and munitions safety, public 
access control, and fires and emergency response. 
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Figure B-3.  Noise Sensitive Areas in the Affected Area  
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B.3.2 Regulatory Setting 

B.3.2.1 Flight Safety 

Safety of flight is the core basis for all programs, procedures, and practices that govern how an aircraft is 
operated in any airspace environment under all flight conditions.  It also constitutes one of the greatest 
areas of concern when any new action or activity is being considered that could be viewed as having a 
consequential effect on aviation activities within that environment.  Given its critical importance, the 
FAA, DoD, and other agencies have established and mandated strict adherence to rules and regulations 
aimed at ensuring a safe operational environment is maintained for all airspace users. 

The regulatory setting for safety compliance in Alaska includes AFI 91-202, The US Air Force Mishap 
Prevention Program (Air Force 2011a), AR 95-1, Aviation Flight Regulations (Army 2008a), and the 
respective 11th AF and USARAK supplements to those directives.  These directives prescribe general 
flight regulations, requirements, and operating procedures governing the command, control, and operation 
of flight activities within Alaska.  Aircrew members continually receive extensive training and safety 
briefings on these requirements. 

Most public scoping concerns centered on the potential for aircraft mishaps, inadequate communications 
capabilities for staying informed on SUA use, and safety risks from low-altitude, high-speed flight 
activities.  The aforementioned directives and other safety program initiatives provide the regulatory 
framework for those actions the Air Force and Army must take in preventing any unsafe conditions that 
can contribute to such public concerns. 

B.3.2.2 Ground Safety 

This section provides an overview of the ground safety resource area. 

B.3.2.2.1 Range Safety and Control 

Range Safety and Control addresses established procedures designed to minimize potential safety impacts 
to military personnel and the general public.  Range safety and control is the responsibility of the 
USARAK Range Management Office (RMO).  All training activities must be coordinated in advance 
through the RMO.  During training activities, the RMO Office clears the affected training area by closing 
range gates and blocking passable trails.  The airspace to be utilized is also surveyed visually and 
electronically to ensure that unauthorized aircraft or vehicles are not in the affected area during training.  
If any unauthorized personnel, vehicles, or aircraft are detected, the training activity is temporarily halted 
until the area is cleared and secured. 

A key part of these procedures includes development of weapon safety footprints, also referred to as 
surface danger zones (SDZs) by the Army.  SDZs are employed for land-based training where live 
ordnance is used.  These SDZs act as overlays that restrict activities that could normally occur within and 
adjacent to test or training areas.  If any unauthorized personnel or vehicles are detected within the area 
during training, all activity is temporarily halted until the area is cleared and secured. 

B.3.2.2.2 Unexploded Ordnance and Munitions Safety 

The potential exists to find UXO within JPARC range lands from historic training activities.  These 
include impact areas and SDZs where ordnance might have been deliberately employed or accidentally 
dropped, or where ordnance might have landed after ricocheting.  UXO could pose a danger to personnel 
when they enter potentially hazardous areas to set up targets or instrumentation in support of training 
activities.  UXO may also be encountered during range or road construction activities.    
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JPARC has strict safety policies and procedures in place to minimize the risk posed by UXO to personnel.  
As necessary, at the earliest time after the project planning phase, personnel perform a UXO site survey to 
determine the extent of the ordnance contamination to aid in the design of the range and minimize 
intrusive work in portions of the range which are highly contaminated with ordnance and to determine the 
correct ordnance response actions (USARAK 2010).  If UXO contamination is encountered during 
construction or training activities, work within the immediate area ceases and Range Control notifies the 
appropriate Explosive Ordnance Disposal (EOD) team. 

Current practices require the ranges to be cleared of munitions debris on a regular basis.  Equipment such 
as metal detectors, robots, and protective “bomb suits” may be employed to find and deal with UXOs.  
Once a potentially dangerous item is found, EOD personnel may remove the item to another location for 
disposal or may destroy the item in-place (a small amount of plastic explosive is placed next to the item 
and detonated from a safe distance).  EOD will then verify that no dangerous components remain on the 
range. 

These procedures are designed to limit, to the extent practical, the potential for explosives mishaps and 
the damaging effects of such to personnel, operational capability, property, and the environment and to 
enhance the ability to prevent or respond to a release or substantial threat of a release of munitions 
constituents from an operational range to off-range areas.  

B.3.2.2.3 Public Access and Control 

A number of standard safety procedures exist on JPARC ranges to ensure limited public access to affected 
areas during training activities.  These procedures require every practical effort to keep the designated 
areas clear of all nonparticipating vehicles and personnel.  These procedures may include roadblocks, as 
well as notifications to the public, by newspaper or other means, of potential training activities and road 
closures. 

Public access into training areas is allowed subject to safety restrictions and military security, when 
access does not impair the military mission, as determined by the Installation Commander.  Public access 
into firing ranges, surface danger zones, and non-dudded impact areas is normally not allowed due to 
conflicts with the military mission.  However, there are times during the year when public use does not 
conflict with military training and public access is allowed into these areas.  Finally, public access into 
dudded impact areas is prohibited because of the hazard of unexploded ordnance (USARAK 2010). 

B.3.2.2.4 Fires and Emergency Response 

Wildfire management on USARAK lands is required by the Sikes Act and AR 200-1, as well as Public 
Law 106-65, the Military Lands Withdrawal Act.  Additional direction regarding fire management comes 
from USARAK’s Integrated Wildland Fire Management Plan (IWFMP) and the Memorandum of 
Understanding between BLM and USARAK concerning the Management of Certain Public Lands 
Withdrawn for Military Use and the Interdepartmental Support Agreements WC1SH3-95089-502 and 
140138-95089-905 between USARAK and BLM.  The IWFMP directly supports USARAK missions, is 
consistent with emergency operations plans, and is integrated into the Integrated Natural Resource 
Management Plan (INRMP), the USARAK’s fire and emergency services plan, and the Integrated 
Cultural Resource Management Plan (ICRMP).  The goal of the IWFMP is to establish fire management 
procedures and protocols to provide USARAK the capability to complete its mission to maintain combat 
readiness and fulfill resource management intent (USARAK 2010). 

Three primary management actions are used by USARAK to prevent wildfires.  First, a fire danger rating 
system is used to reduce the likelihood of a fire by limiting military activities.  Certain military activities 
are restricted when thresholds of wildfire risk are reached, such as limiting or eliminating the use of 
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pyrotechnic devices or ordnance during periods of high fire potential.  During dry periods, specific targets 
and ranges with a high fire risk are continuously evaluated for the safety of planned operations.  Second, 
wildfire danger is reduced through the removal of accumulated fuels (e.g., prescribed burning and/or 
construction and maintenance of fire or fuel breaks).  Third, an Initial Attack Response Team remains 
available during military training activities during high and extreme fire danger to provide a rapid initial 
response to wildfires in the area (USARAK 2010). 

B.3.3 General Description of Affected Environment 

B.3.3.1 Flight Safety 

B.3.3.1.1 Aircraft Mishaps 

The increased potential for aircraft mishaps was one of the primary concerns expressed during public 
scoping.  Both military and civilian aircraft mishaps may be caused by such conditions as inclement 
weather, mechanical failure, pilot error, collisions with other aircraft, structures or terrain, and 
bird/wildlife strikes.  Mishaps are categorized by the DoD Services as Class A, B, C, D, and E.  The 
Army also tracks incidents involving aircraft turbine engine damage as Class F.  Class A mishaps result in 
a loss of life, permanent total disability, a total cost in excess of $2 million, or destruction of an aircraft.  
Class B mishaps result in total costs of more than $500,000, but less than $2 million, or result in 
permanent partial disability or inpatient hospitalization of three or more personnel.  Class C mishaps 
involve reportable damage of more than $50,000 but less than $500,000; an injury resulting in any loss of 
time from work beyond the day or shift on which it occurred, or occupational illness that causes loss of 
time from work at any time; or an occupational injury or illness resulting in permanent change of job.  
Class D mishaps are minor, up to less than $50,000 while a Class E is less than $2,000.  A hazardous 
occurrence having a high potential for becoming a mishap is considered a High Accident Potential (HAP) 
event.  Class C mishaps and HAP events are the most common occurrences, generally involving only 
minor damage and injuries while rarely affecting property or the public.   

Class A mishap rates are calculated by the number of mishaps by aircraft type per 100,000 flying hours.  
This rate is based on historical data for mishaps at all military installations and under all flight conditions 
but does not include combat losses resulting from enemy action.  Tracking mishaps in this manner 
provides a general basis for statistical prediction, although the actual causes of mishaps are due to many 
factors, not simply the amount of aircraft flying time. 

The JPARC airspace proposals address flight safety relative to the potential for aircraft mishaps, 
near-miss and midair collisions, and bird-aircraft strikes.  The aircraft mishap potential considers what 
increases in aircraft operations may occur within the existing and proposed airspace compared to current 
representative levels.  The potential for near-miss/midair collisions considers those areas where both 
higher density military and VFR civil air traffic operations and interactions may occur.  The potential for 
bird-aircraft strikes considers those areas and altitudes where the different species are known to be present 
relative to the areas/altitudes where military aircraft typically operate.  The presence of the different 
wildlife species are addressed in the Biological and Flight Safety discussions.          

B.3.3.1.2 Communications Capabilities 

The availability of radio and radar capabilities within the affected airspace region is a key element to 
providing for the flight safety of all aircraft.  Where feasible, pilots can contact ATC and other agencies to 
receive advisories on SUA use and other traffic information, as well as radar flight following.  It is 
recognized that current radio and radar capabilities in the more remote areas of Alaska and at some lower 
altitudes do not always provide the communications coverage needed for these advisory services.  As part 
of the overall JPARC communication system, the Air Force has initiated projects to expand 
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communication within the airspace used for all training, including MFEs.  These communication 
enhancements expand both radio and radar coverage in the existing airspace and those areas potentially 
affected by the proposed airspace actions.  The Air Force is working with the FAA to provide enhanced 
radio coverage, which would benefit ATC services and airspace management for both military and civil 
aviation throughout those areas where military training activities are being conducted.  Enhancements to 
both radio and radar coverage will improve both the military and FAA ability to communicate airspace 
activities and will improve safety, efficiency, and emergency coverage of the area. 

B.3.3.1.3 Outreach Initiatives 

The 11th AF and USARAK have been proactive in providing the civil aviation community with 
information on military use of the Alaska training airspace.  One of the most successful initiatives is 
publication of the SUAIS brochure which is distributed in hard copy and electronically via the JBER 
website.  This brochure serves both pilots and residents in providing information on where low-flying 
military aircraft and jet noise may occur.  It also includes maps showing the layout of the SUA and those 
VFR corridors that general aviation aircraft may use to transit the MOA complex when this airspace is 
active.  The primary function of the SUAIS is to provide civilian pilots with information regarding Air 
Force flight operations in the MOAs and restricted airspace within central Alaska so they may better plan 
their flights through and around the SUA.  The service provides real-time information when these 
airspace areas are open during military flying windows.  When these areas are inactive, or outside the 
flying windows, it provides information on the next day’s schedule.  The SUAIS also provides 
information on Army artillery firing and known helicopter operations.  It provides telephone and radio 
frequency contact information for the Eielson Range Control facility where this real-time information can 
be obtained.  As noted in the brochure, air evacuation, Life Flight, firefighting, and other emergency 
aircraft will always have priority over military training.  The SUAIS brochure is provided for information 
purposes only and recommends that pilots contact the nearest Flight Service Station for the latest Notice 
to Airmen information on the SUA status.  Contact information is also provided for filing noise 
complaints. 

The 3rd Wing and the 354th Fighter Wing have each published a Mid-air Collision Avoidance (MACA) 
program to help inform the civil aviation community of the aircraft types and missions flown; the airspace 
areas used; flight procedures; and contacts for obtaining information on airspace status, reporting hazards, 
and requesting general information.  These MACA pamphlets, along with the SUAIS brochure, are a 
valuable tool in communicating where, when, and how military flight training activities are conducted 
with the objective of helping to achieve the highest level of flight safety possible throughout the 
JPARC regions.  

B.3.3.2 Wildlife Strike Hazard 

Bird-aircraft strikes constitute a safety concern because they can result in damage to aircraft or injury to 
the aircrew or local human populations if an aircraft crashes.  Aircraft may encounter birds at altitudes up 
to 30,000 MSL or higher.  However, most birds fly close to the ground.  More than 97 percent of reported 
bird strikes occur below 3,000 feet AGL.  Approximately 30 percent of bird strikes happen in the airport 
environment, and almost 55 percent occur during low-altitude flight training (AFSC 2010).  

Migratory waterfowl (e.g., ducks, geese, and swans) are the most hazardous birds to low-flying aircraft 
because of their size and their propensity for migrating in large flocks at a variety of elevations and times 
of day.  Waterfowl vary considerably in size, from 1 to 2 pounds for ducks, 5 to 8 pounds for geese, and 
up to 20 pounds for most swans.  There are two normal migratory seasons, fall and spring.  Waterfowl are 
usually only a hazard during migratory seasons.  These birds typically migrate at night and generally fly 
between 1,000 to 2,500 feet AGL during migration.  
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In addition to waterfowl, raptors, shorebirds, gulls, songbirds, and other birds also pose a hazard.  In 
considering severity, the results of bird-aircraft strikes in restricted areas show that strikes involving 
raptors result in the majority of Class A and Class B mishaps related to bird-aircraft strikes.  Raptors 
(eagles and hawks) and waterfowl pose a concern.  Migration periods for waterfowl and raptors are from 
August to October and from April to May.  In general, flights above 1,500 feet AGL would be above 
most migrating and wintering raptors.  

Songbirds are small birds, usually less than one pound.  During nocturnal migration periods, they 
navigate along major rivers, typically between 500 to 3,000 feet AGL.  The potential for bird-aircraft 
strikes is greatest in areas used as migration corridors (flyways) or where birds congregate for foraging or 
resting (e.g., open water bodies, rivers, and wetlands).  While any bird-aircraft strike has the potential to 
be serious, many result in little or no damage to the aircraft, and only a minute portion result in a Class A 
mishap.  During the years 1985 to 2009, the Air Force Bird-Aircraft Strike Hazard (BASH) Team 
documented 86,189 bird strikes worldwide.  Of these, 31 resulted in Class A mishaps where the aircraft 
was destroyed, constituting approximately 0.04 percent of all reported bird-aircraft strikes (AFSC 2010).  

Special briefings are provided to pilots whenever the potential exists for greater bird-strike sightings 
within the airspace.   

B.3.3.3 Ground Safety 

B.3.3.3.1 Fire Management  

The BLM Alaska Fire Service (AFS) located at Fort Wainwright, Alaska, provides wildland fire 
suppression services for all U.S. Department of the Interior (DOI) and Native Corporation Lands in 
Alaska.  In addition to suppressing wildland fires, AFS has other statewide responsibilities, including:  
interpretation of fire management policy; oversight of the BLM Alaska Aviation program; planning, 
implementing, and monitoring fuels management projects; disposing of hazardous materials; and 
operating and maintaining advanced communication and computer systems such as the Alaska Lightning 
Detection System.  AFS operates on an interagency basis - cooperators include the BLM, State of Alaska 
Department of Natural Resources, U.S. Forest Service (USFS), National Park Service (NPS), Bureau of 
Indian Affairs, U.S. Fish and Wildlife Service (USFWS), and the U.S. Military in Alaska. 

Fire management in the DTA-East is set forth in Section 3.2.3 of the BAX/CACTF EIS 
(USARAK 2006a). 

B.4 AIR QUALITY 

B.4.1 Definition of Resource 

Air quality is determined by the size and topography of the air basin, the local and regional 
meteorological influences, and the type and concentration of pollutants in the atmosphere, which are 
generally expressed in units of parts per million (ppm) or micrograms per cubic meter.  One of the criteria 
for determining significance is a pollutant’s measured concentration in comparison with a national and/or 
state ambient air quality standard.  These standards represent the maximum allowable atmospheric 
concentrations that may occur and still protect public health and welfare, while ensuring a reasonable 
margin of safety for the more sensitive individuals in the population.  



JPARC Modernization and Enhancement 
Environmental Impact Statement 

B-30 Final June 2013 

B.4.2 Regulatory Setting 

The Clean Air Act (CAA) (U.S.C. 42, Chapter 85, as amended in 1990) is the law that defines the 
responsibilities of the U.S. Environmental Protection Agency (EPA) for protecting and improving the 
nation’s air quality and the ozone layer.  National standards established by the EPA are termed the 
National Ambient Air Quality Standards (NAAQS).  They represent the maximum acceptable 
concentrations that generally may not be exceeded more than once per year, except for the annual 
standards, which may never be exceeded.  The CAA and its subsequent amendments delegate the 
enforcement of these standards to the states, which may adopt the NAAQS as state standards or establish 
more stringent acceptable pollutant concentration levels if they deem them necessary.   

The Alaska Department of Environmental Conservation (ADEC) has adopted the NAAQS and has 
established additional state ambient air quality standards for purposes of regulating air quality in Alaska.  
The state standards are codified in Alaska Administrative Code (AAC), specifically, 18 AAC 50, Air 
Quality Control (ADEC 2011a).  Table B–11 summarizes the national and state ambient air quality 
standards that apply to the areas potentially affected by the proposed actions in Alaska. 

Ozone concentrations are the highest during the warmer months of the year and coincide with the period 
of maximum solar radiation.  Maximum ozone concentrations tend to be homogeneously spread 
throughout a region, since it often takes several hours to convert precursor emissions to ozone in the 
atmosphere.  Inert pollutants, such as carbon monoxide, tend to have the highest concentrations during the 
colder months of the year, when light winds and nighttime/early morning surface-based temperature 
inversions inhibit atmospheric dispersion.  Maximum inert pollutant concentrations are usually found near 
an emission source. 

National Emissions Standards for Hazardous Air Pollutants.  EPA has set National Emissions 
Standards for Hazardous Air Pollutants (NESHAPs) for emissions of hazardous air pollutants (HAPs) 
(also known as air toxics) not covered by NAAQS that may cause an increase in fatalities or in serious, 
irreversible, or incapacitating illness (40 CFR 61).  EPA currently lists 188 compounds to be controlled as 
HAPs, most of which are volatile organic compounds (VOCs).  The CAA, Section 112, requires the 
control of HAPs from specific area and major source categories.  An area source is defined as a stationary 
source that emits less than 10 tons per year (tpy) of any single HAP and less than 25 tpy of all HAPs.  A 
major source emits more than 10 tpy of any single HAP and over 25 tpy of all HAPs.  In 1999, EPA 
provided further guidance as to which provisions, including NESHAPs, of the CAA are delegated to 
ADEC (EPA 1999a).  Provisions of 40 CFR 61 applicable to ADEC are listed in 18 AAC 50 
(ADEC 2011a).   

Prevention of Significant Deterioration.  Section 162 of the CAA established the goal of prevention of 
significant deterioration (PSD) of air quality in all international parks, national parks exceeding 
6,000 acres in size, and national wilderness areas exceeding 5,000 acres (if these areas were in existence 
on or before August 7, 1977).  Such areas were defined as mandatory Class I areas, while all other 
attainment or unclassifiable areas were defined as Class II areas.  Under CAA Section 164, states or tribal 
nations, in addition to the Federal government, have the authority to redesignate certain areas as 
(nonmandatory) PSD Class I areas, e.g., a national park or national wilderness area established after 
August 7, 1977, whose area exceeds 10,000 acres.  Class I areas are areas where any appreciable 
deterioration of air quality is considered significant.  Class II areas are those where moderate, 
well‐controlled growth could be permitted.  The PSD requirements affect construction of new major 
stationary sources in the Class I, II, and III areas; they are, in fact, a preconstruction permitting system.  
For example, a proposed action that would increase any pollutant level by more than 1 µg/m3 within a 
Class I area would produce a significant amount of emissions, as defined in Section 40 CFR 
52.21(b)(23)(iii) of the PSD regulation. 
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Table B–11.  National and State Ambient Air Quality Standards 

Pollutant Averaging Time 
Alaska 
AAQS 

National AAQS 
Primary Secondary 

Carbon Monoxide 8-hour1 9 ppm  
(10 mg/m3) 

9 ppm  
(10 mg/m3) 

None 

1-hour1 35 ppm  
(40 mg/m3) 

35 ppm  
(40 mg/m3) 

Nitrogen Dioxide Annual  
(arithmetic average) 

53 ppb2 

(100 µg/m3) 
53 ppb3 

(100 µg/m3) 
Same as Primary 

1-hour3 None 100 ppb None 
Particulate Matter (PM10) 24-hour4 150 µg/m3 150 µg/m3 Same as Primary 
Particulate Matter (PM2.5) Annual5 

(arithmetic average) 
15.0 µg/m3 15.0 µg/m3 Same as Primary 

24-hour6 35 µg/m3 35 µg/m3 Same as Primary 
Ozone 8-hour7 0.075 ppm 0.075 ppm  

(2008 std) 
Same as Primary 

1-hour8 None 0.12 ppm Same as Primary 
Lead Rolling 3-month 

average 
0.15 µg/m3 9 0.15 µg/m3 9 Same as Primary 

Sulfur Dioxide Annual10 
(arithmetic average) 

0.03 ppm 
(80.0 µg/m3) 

None None 

24-hour1, 10 0.14 ppm 
(365 µg/m3) 

None None 

3-hour 0.5 ppm 
1300 µg /m3  11 

None 0.5 ppm 
(1300 µg /m3) 

1-hour10 75 ppb11 75 ppb12 None 
Reduced sulfur compounds 
measured as sulfur dioxide 

30-minute1 50 µg/m3 None None 

Ammonia 8-hour1 2.1 mg/m3 None None 
1 Not to be exceeded more than once per year. 
2 The official level of the annual nitrogen dioxide standard is 0.053 ppm, equal to 53 ppb. 
3 To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor 

within an area must not exceed 100 ppb (effective January 22, 2010). 
4 Not to be exceeded more than once per year on average over 3 years. 
5 To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple 

community-oriented monitors must not exceed 15.0 µg/m3. 
6 To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented 

monitor within an area must not exceed 35 µg/m3. 
7 To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations 

measured at each monitor within an area over each year must not exceed 0.075 ppm. 
8 (a) EPA revoked the 1-hour ozone standard in all areas, although some areas have continuing obligations under that 

standard ("anti-backsliding").  (b) The standard is attained when the expected number of days per calendar year with 
maximum hourly average concentrations above 0.12 ppm is less than 1.   

9 Final rule signed on October 15, 2008. 
10 Final rule signed June 2, 2010.  The 1971 annual and 24-hour SO2 standards were revoked on June 2, 2010 when the  

1-hour standard was put into effect.  However, these standards remain in effect until one year after an area is designated for 
the 2010 standard, except in areas designated nonattainment for the 1971 standards. 

11 30-minute average of 50 micrograms per cubic meter not to be exceeded more than once each year.  
12 (a) Final rule signed on June 2, 2010.  To attain this standard, the 3-year average of the 99th percentile of the daily 

maximum 1-hour average at each monitor within an area must not exceed 75 ppb.   
Key:  AAQS=Ambient Air Quality Standards; EPA=Environmental Protection Agency; ppm=parts per million; ppb=parts per 

billion; mg/m3=milligrams per cubic meter; µg/m3=micrograms per cubic meter; PM2.5=particulate matter with an 
aerodynamic diameter less than or equal to 2.5 micrometers; PM10=particulate matter with an aerodynamic diameter less 
than or equal to 10 micrometers; std=standard. 

Source:  EPA 2010a; ADEC 2011a. 
 

Within the area potentially affected by the proposed actions, Denali Wilderness Area is the closest PSD 
Class I area.  The border of the proposed Fox MOA expansion is approximately 15 miles from the Denali 
Wilderness Area.  The remainder of the affected area is classified as PSD Class II, and has substantially 
less-stringent criteria for air quality than PSD Class I areas. 
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Visibility.  CAA Section 169A established the additional goal of prevention of further visibility 
impairment in Class I areas.  Visibility impairment is defined as a reduction in the visual range and 
atmospheric discoloration.  Determination of the significance of an activity on visibility in a Class I area 
is typically associated with evaluation of stationary-source contributions.  EPA implemented a Regional 
Haze rule for Class I areas that calls for states to establish goals and emission reduction strategies for 
improving visibility in all mandatory Class I national parks and wilderness areas, addressing contributions 
from mobile sources and pollution transported from other states or regions (EPA 1999b).  

General Conformity.  CAA Section 176(c), General Conformity Rule, requires that Federal agency 
actions be consistent with the CAA and any approved state implementation plan (SIP), which are required 
to help a nonattainment region achieve attainment of the NAAQS.  To implement this mandate, EPA 
promulgated the General Conformity Rule for general Federal actions in the November 30, 1993 Federal 
Register (58 FR 63214–63259), effective January 31, 1994 (EPA 1993).  In 2006, EPA revised the 
General Conformity Rule to include de minimis emission levels for PM2.5 and its precursors (EPA 2006). 

On April 5, 2010, EPA finalized revisions to the General Conformity Rule that improve on the methods 
Federal agencies can use to demonstrate conformity (75 FR 17253–17279) (EPA 2010b).  These revisions 
took effect on July 6, 2010.  Federal activities must not do the following:  

(a) Cause or contribute to any new violation of a NAAQS 

(b) Increase the frequency or severity of any existing violation of a NAAQS 

(c) Delay timely attainment of any standard, interim emission reductions, or milestones in conformity 
with a SIP’s purpose of eliminating or reducing the severity and number of NAAQS violations or 
achieving attainment of NAAQS. 

The General Conformity Rule applies only to nonattainment and maintenance areas.  If the emissions 
from a Federal action proposed in a nonattainment or maintenance area exceed annual de minimis 
thresholds (typically, 100 tons per year) identified in the rule, a formal conformity determination is 
required of that action.  The de minimis thresholds are more restrictive as the severity of the 
nonattainment status of the region increases. 

Climate Change and Greenhouse Gases.  Greenhouse gases (GHGs) are gases that trap heat in the 
atmosphere.  These emissions are generated by both natural processes and human activities.  The 
accumulation of GHGs in the atmosphere regulates the earth’s temperature.   

The U.S. Global Change Research Program report Global Climate Change Impacts in the United States 
(USGCRP 2009) states the following: 

Observations show that warming of the climate is unequivocal.  The global warming observed over 
the past 50 years is due primarily to human-induced emissions of heat-trapping gases.  These 
emissions come mainly from the burning of fossil fuels (coal, oil, and gas), with important 
contributions from the clearing of forests, agricultural practices, and other activities.  

Warming over this century is projected to be considerably greater than over the last century.  The 
global average temperature since 1900 has risen by about 1.5 degrees Fahrenheit (°F).  By 2100, it is 
projected to rise another 2 to 11.5°F.  The U.S. average temperature has risen by a comparable 
amount and is very likely to rise more than the global average over this century, with some variation 
from place to place.  Several factors will determine future temperature increases.  Increases at the 
lower end of this range are more likely if global heat-trapping gas emissions are cut substantially.  If 
emissions continue to rise at or near current rates, temperature increases are more likely to be near the 
upper end of the range.  Volcanic eruptions or other natural variations could temporarily counteract 
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some of the human-induced warming, slowing the rise in global temperature, but these effects would 
only last a few years. 

Reducing emissions of carbon dioxide would lessen warming over this century and beyond.  Sizable 
early cuts in emissions would significantly reduce the pace and the overall amount of climate change.  
Earlier cuts in emissions would have a greater effect in reducing climate change than comparable 
reductions made later.  In addition, reducing emissions of some shorter-lived heat-trapping gases, 
such as methane, and some types of particles, such as soot, would begin to reduce warming within 
weeks to decades. 

Climate-related changes have already been observed globally and in the United States.  These include 
increases in air and water temperatures, reduced frost days, increased frequency and intensity of 
heavy downpours, a rise in sea level, and reduced snow cover, glaciers, permafrost, and sea ice.  A 
longer ice-free period on lakes and rivers, lengthening of the growing season, and increased water 
vapor in the atmosphere have also been observed.  Over the past 30 years, temperatures have risen 
faster in winter than in any other season, with average winter temperatures in the Midwest and 
northern Great Plains increasing more than 7 ºF.  Some of the changes have been faster than previous 
assessments had suggested.  

These climate-related changes are expected to continue while new ones develop.  Likely future 
changes for the United States and surrounding coastal waters include more intense hurricanes with 
related increases in wind, rain, and storm surges (but not necessarily an increase in the number of 
these storms that make landfall), as well as drier conditions in the Southwest and Caribbean.  These 
changes will affect human health, water supply, agriculture, coastal areas, and many other aspects of 
society and the natural environment.  

GHGs include water vapor, carbon dioxide, methane, nitrous oxide, ozone, and several hydrocarbons 
(HCs) and chlorofluorocarbons (CFCs).  Each GHG has an estimated global warming potential (GWP), 
which is a function of its atmospheric lifetime and its ability to absorb and radiate infrared energy emitted 
from the Earth’s surface.  The GWP of a particular gas provides a relative basis for calculating its carbon 
dioxide equivalent or the amount of carbon dioxide that emissions of that gas would be equal to.  Carbon 
dioxide has a GWP of 1, and is, therefore, the standard by which all other GHGs are measured. 

The following is a summary of the Federal and DoD air quality rules and regulations that may apply to 
emission sources associated with the proposed action and alternatives. 

EPA issued the Final Mandatory Reporting of Greenhouse Gases Rule on October 30, 2009 
(EPA 2009a).  This rule does not apply to mobile sources of GHGs and would not apply to the JPARC 
airspace training activities, but would apply to installations and ground-based maneuvers.  Executive 
Order (EO) 13423, Strengthening Federal Environmental, Energy, and Transportation Management, was 
signed by President Bush on January 24, 2007.  The EO instructs Federal agencies to conduct their 
environmental, transportation, and energy‐related activities in an environmentally, economically, and 
fiscally sound, integrated, continuously improving, efficient, and sustainable manner.  The EO requires 
Federal agencies to meet specific goals to improve energy efficiency and reduce GHG emissions by 
annual energy usage reductions of 3 percent through the end of fiscal year 2015, or by 30 percent by the 
end of fiscal year 2015, relative to the baseline energy use of the agency in fiscal year 2003.  According to 
EO 13423 § 8(c), military tactical equipment and vehicles may be exempted from this EO.  In general, 
EO 13423 applies to activities and operations at the installation rather than to aircraft training activities.  
Thus, the JPARC training airspace is exempt from EO 13423, but installations and ground-based 
maneuvers in training areas related to the proposed actions are not exempt. 
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In addition to EO 13423, on October 5, 2009, President Obama signed EO 13514, Federal Leadership in 
Environmental, Energy, and Economic Performance, to establish an integrated strategy toward 
sustainability in the Federal Government and to make reduction of GHGs a priority for Federal agencies.  
Under this EO, the Air Force will be reporting a comprehensive inventory of GHG emissions, including 
such emissions associated with the areas potentially affected by the proposed actions, annually beginning 
in the first fiscal year of training activities.  The emissions reported will include all “Scope 1” emissions, 
which are all direct emissions of GHGs owned or controlled by the agency; all “Scope 2” emissions, 
which are all indirect emissions of GHGs from electricity, steam, or heat purchased by the agency; and all 
“Scope 3” emissions, which includes supply chain, business travel, and employee commuting emissions.  
The comprehensive GHG emissions inventories will, among other things, include emissions from aircraft 
operations; tactical and highway vehicles; and non‐road engines and equipment.  While GHG emissions 
from aircraft and tactical vehicles and equipment were required to report annually beginning with fiscal 
year 2010, these combat and combat support systems are not subject to the EO’s GHG emissions 
reduction target.  EO 13514 § 19(h) identifies an exemption for non‐road vehicles and equipment, 
including aircraft, that are used in combat support or training for such operations.  However these 
exemptions do not apply when it comes to NEPA regulations, which require that the GHG emissions from 
these operations be assessed. 

On February 18, 2010, the CEQ released its Draft NEPA Guidance on Consideration of the Effects of 
Climate Change and Greenhouse Gas Emissions (CEQ 2010), which suggests that proposed actions that 
would be reasonably anticipated to emit 25,000 metric tons or more per year CO2e should be evaluated by 
quantitative and qualitative assessments.  This is not a threshold of significance but a minimum level that 
would require consideration in NEPA documentation.  The purpose of quantitative analysis of CO2e 
emissions in this EIS is for its potential usefulness in making reasoned choices among alternatives. 

The potential effects of GHG emissions from the Proposed Action are by nature global. "Given the global 
nature of climate change and the current state of the science, it is not useful at this time to attempt to link 
the emissions quantified for local actions to any specific climatological change or resulting environmental 
impact.  Nonetheless, the GHG emissions from the project alternatives have been quantified to the extent 
feasible in this EIS for information and comparison purposes.   

State Regulations.  The State of Alaska Air Quality Control Regulation (18 AAC 50) (ADEC 2011a) 
establishes statewide ambient air quality standards, designations, classifications, and controls in 
accordance with the CAA.  Regulation 18 AAC 50 also establishes a state air quality control plan and 
identifies other Federal standards adopted by reference. 

Regulation 18 AAC 50 was recently modified to incorporate a new GHG permitting threshold of 
3,750 tons per year of carbon dioxide equivalent (18 AAC 50.326[e]).  This permitting requirement 
applies to any new or existing stationary sources in the state, but would not apply to emissions from 
mobile sources such as military aircraft training operations.  

Air Force Regulations.  AFI 32-7040, Air Quality Compliance and Resource Management 
(Air Force 2007d), which implements Air Force Policy Directive 32-70, Environmental Quality 
(Air Force 1994a), provides details on the Air Force Air Quality Compliance and Resource Management 
Program and explains how to assess, attain, and sustain compliance with the Clean Air Act; other Federal, 
state, and local environmental regulations; Final Governing Standards or the Overseas Environmental 
Baseline Guidance Document; applicable international agreements; and related DoD and Air Force 
directives. 

Army Regulations.  AR 200-1, Environmental Protection and Enhancement (Army 2007b), regulates 
how military or civilian personnel, tenants on post, and contractors at Army facilities manage 
environmental assets such as air quality.  It includes, but is not limited to, policies covering the following 
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actions: achieve and maintain air quality standards to protect human health and the environment; comply 
with Federal, state, and local air quality regulations, permit requirements, and Overseas Governing 
Standards; identify and implement cost-effective pollution prevention measures that will reduce toxic or 
criteria emissions; and eliminate ozone-depleting substances. 

B.4.3 General Description of Affected Environment 

Regional Air Quality.  Federal regulations at 40 CFR 81 delineate certain air quality control regions 
(AQCRs) originally designated based on population and topographic criteria closely approximating those 
of each air basin.  The potential influence of emissions on air quality would typically be confined to the 
air basin in which the emissions occur.  The State of Alaska is divided into four AQCRs:  (1) the Cook 
Inlet Intrastate AQCR, (2) the Northern Alaska Intrastate AQCR, (3) the South-Central Alaska Intrastate 
AQCR, and (4) the Southeast Alaska Intrastate AQCR. 

Portions of Fairbanks North Star Borough (Cities of Fairbanks and North Pole) have been designated as 
nonattainment areas for the PM2.5 NAAQS and as maintenance areas for the carbon monoxide NAAQS 
(as shown in Figure B-4).  The Fairbanks and North Pole urban areas were redesignated from 
nonattainment status to attainment for the carbon monoxide NAAQS in 2004.  As such, both areas are 
subject to maintenance plan requirements for carbon monoxide as required under 42 U.S.C. 7505a, and as 
adopted by reference in 18 AAC 50.030 as part of the Alaska state air quality control plan.  In these 
localities temperature inversions often exacerbate air quality issues during winter months.   

The proposed actions could impact visibility in pristine PSD Class I areas near the project region.  The 
PSD Class I areas of concern are the Denali Wilderness Area in south-central Alaska and the Tuxedni 
Wilderness Area in southern Alaska.  The closest portion of the Denali Wilderness Area is approximately 
15 miles from the Fox 3 MOA, and most of the proposed actions would occur within the surrounding 
area.  The Tuxedni Wilderness Area is approximately 300 miles from the Fox 3 MOA.  The proposed 
live-fire exercises of AIM-9 and AIM-120 missiles over the Gulf of Alaska would occur approximately 
115 miles from the Tuxedni Wilderness Area. 

Regional Air Emissions.  Most of the proposed actions covered in this EIS take place in six adjacent 
Boroughs and Census Areas:  Fairbanks North Star, Denali, Southeast Fairbanks, Matanuska-Susitna, 
Yukon-Koyukuk, and Valdez-Cordova.  Table B–12 summarizes the estimated 2008 annual emissions for 
the affected Boroughs and Census Areas (EPA 2010c).  The area with the highest overall emissions was 
Matanuska-Susitna Borough and Yukon-Koyukuk Census Area and Denali Boroughs had the lowest 
emissions in the affected region. 

Regional Climate.  Meteorological data collected around Eielson AFB was used to describe the climate 
of the JPARC project area which is primarily located in the area surrounding the base.  The 
meteorological data used in this report was obtained from the Western Regional Climate Center (WRCC). 

Temperature.  Alaska is divided into five different climate zones, and most of JPARC is located in the 
Interior or Interior Basin Zone.  The Interior region has the widest range of temperature:  from 80°F 
during the summer to below minus 50°F during the winter months (WRCC 2010). 

Precipitation.  Average annual precipitation for Alaska is 22.5 inches.  Annual precipitation in the state 
peaks in the summer months (July through September) due to monsoonal flow.  The peak monthly 
average rainfall of 2.88 inches occurs in August and September.  Spring is the driest season, as the lowest 
monthly average of 1.04 inches occurs in April (WRCC 2010).   
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Table B–12.  Annual Emissions for Alaskan Boroughs and Census Areas Affected 
by the Proposed Action (Calendar Year 2008) 

Sector 

Air Pollutant Emissions (tons per year) 

CO NOx PM10 PM2.5 SO2 VOCs 

Fairbanks North Star Borough 

Stationary Sources 6,970 1,417 15,946 1,876 1,498 1,333 
Mobile Sources 14,548 1,351 103 85 63 2,421 
Total 21,517 2,768 16,050 1,962 1,561 3,754 

Denali Borough 

Stationary Sources 433 79 982 117 32 52 
Mobile Sources 1,102 342 14 13 4 244 
Total 1,534 421 997 130 35 295 

Southeast Fairbanks Southeast Fairbanks Census Area 

Stationary Sources 133 92 2,915 322 60 112 
Mobile Sources 2,601 198 14 11 5 386 
Total 2,734 290 2,929 332 65 498 

Matanuska-Susitna Borough 

Stationary Sources 1,105 247 16,728 1,898 131 1,151 
Mobile Sources 21,792 2,386 121 97 40 3,083 
Total 22,898 2,632 16,849 1,994 171 4,234 

Valdez-Cordova Census Area 

Stationary Sources 237 124 3,357 407 121 510 
Mobile Sources 5,933 9,627 396 375 982 894 
Total 6,170 9,751 3,753 782 1,103 1,405 

Yukon-Koyukuk Census Area 

Stationary Sources 191 363 3,194 361 66 121 
Mobile Sources 3,676 382 26 19 19 568 
Total 3,867 745 3,220 380 85 688 
Key:  CO=carbon monoxide; NOx=nitrogen oxides; PM2.5=particulate matter with an aerodynamic diameter less than or equal 

to 2.5 micrometers; PM10= particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; 
SO2=sulfur dioxide; VOC=volatile organic compound. 

Source:  EPA 2010c. 
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Figure B-4.  Locations of CO Maintenance and PM2.5 Nonattainment Areas 
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Prevailing Winds.  The annual average windspeed at Eielson AFB is 5.4 mph.  April through July 
experience the strongest winds, with a monthly average speed of 6.8 mph during this period.  Prevailing 
winds are from the south during the year.  

Volcanoes.  There are more than 40 active volcanoes in Alaska, with much of the volcanic activity 
concentrated in the Aleutian Islands and the mountainous region just to the west of Cook Inlet.  
Mount Spurr, the northernmost historically active volcano in Alaska, is approximately 75 miles west of 
Anchorage.  Aside from the potential effects of a volcanic eruption on the surrounding landscape, ash 
clouds can have wide-reaching impacts on climate and air quality. 

Wildfires.  There is potential for naturally occurring wildfires in Alaska which can be substantial both 
esthetically and from a health standpoint.  Forest wildfires emit visible pollution in the form of smoke, 
soot, and ash.  Additionally, such fires emit carbon monoxide, nitrogen oxides, and hydrocarbons.  Smoke 
from fires can hurt the eyes, irritate the respiratory system, and worsen chronic heart and lung diseases.  
Additional information regarding wildfire smoke can be found at the ADEC’s website: 
http://dec.alaska.gov/air/smoke_qa.htm. 

B.4.4 Applicability of Conformity Regulation 

Of the areas potentially affected by the proposed action,  the Fairbanks and North Pole urban areas are 
classified as maintenance areas for the carbon monoxide NAAQS, and portions of Fairbanks North Star 
Borough was recently designated as a nonattainment area for the PM2.5 NAAQS.  Moreover, to the south, 
Anchorage is a nonattainment area of the PM10 NAAQS and is a maintenance area for the carbon 
monoxide NAAQS.  The affected region is in attainment of the remaining NAAQS. 

Therefore, the requirements of EPA’s General Conformity Rule are applicable to carbon monoxide and 
PM2.5 emissions from proposed actions within the nonattainment or maintenance areas of the affected 
region. 

The applicable de minimis conformity thresholds for these areas are 100 tons per year of carbon monoxide 
and PM2.5.  If the emissions from the proposed action exceed any of the applicable de minimis thresholds, 
the Air Force must demonstrate that these emissions would conform to the SIP through application of one 
or more of the criteria for determining conformity of general Federal actions prescribed in 
40 CFR 93.158, under the procedures prescribed in 40 CFR 93.159.  In such cases, if the emissions are 
found to conform to the approved SIP, then impacts from the proposed actions would be less than 
significant.  For actions that are proposed to occur in attainment areas, the analysis used the PSD 
threshold for new major sources of 250 tpy of each pollutant as an indicator of significance or 
nonsignificance of projected air quality impacts. 

B.4.5 Overall Methodology 

The project air quality analysis estimated the magnitude of increased emissions from the proposed 
enhancement and modernization actions in various sections of JPARC.  The estimation of proposed 
operational emissions was based on the net change in emissions between existing JPARC operations and 
proposed JPARC operations. 

Appendix F of this EIS documents the calculations used to estimate proposed emissions for each specific 
action. 

Construction:  There will potentially be construction activity associated with the Enhanced Ground 
Maneuver Space, TFTA Roadway Access, Immediate Staging Bases, and Joint Air–Ground Integration 
Complex actions, all of which will be analyzed programmatically.  These construction activities will not 
take place in any nonattainment or maintenance zones.  The air quality analysis of the impacts of these 

http://dec.alaska.gov/air/smoke_qa.htm�
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actions will be performed qualitatively, as the predicted emissions will be minor and intermittent in 
nature. 

Operations:  Air quality impacts associated with the proposed action alternatives would occur from 
(1) combustive emissions due to the use of fossil fuel–powered equipment and (2) fugitive dust emissions 
(PM10/PM2.5) due to the operation of vehicles and equipment on exposed soil.  Combustive emission 
sources associated with proposed operations would include (1) aircraft during military-mode operations 
below 3,000 feet AGL, (2) tactical vehicles, (3) tactical support equipment, and (4) ordnance use.  
Combustive emissions from proposed aircraft training operations were only assessed for aircraft training 
activities below 3,000 feet AGL, as this is the typical depth of the atmospheric mixing layer where the 
release of aircraft emissions would affect ground-level pollutant concentrations.  Aircraft emissions above 
the mixing layer generally would not appreciably affect ground-level air quality. 

Operational data used to calculate proposed increased aircraft emissions at each area are consistent with 
those evaluated in the project noise analyses.  When available, the operational characteristics of proposed 
aircraft flight operations were based on information provided by the Air Force.  These data include flight 
durations, annual number of sorties, and altitude profiles for each aircraft involved in the proposed action.  
UAV operational information and emission factors were obtained from Environmental Assessment for 
Routine and Recurring Unmanned Aerial Vehicle Flight Operations at Edwards AFB, CA (Tetra Tech 
2006).  The remainder of the data for the flight profiles was gathered in the Air Force Center for 
Engineering and the Environment (AFCEE) Air Emissions Factor Guide to Air Force Mobile Sources 
(AFCEE 2009), which include aircraft modes of operation, engine power settings, and fuel usage.  
Emission factors used to calculate combustive emissions from proposed munitions sources were obtained 
from Section 15 of EPA’s AP-42, Compilation of Air Pollutant Emission Factors (EPA 2009b). 

There are no expected changes to operations at the various bases or on MTRs related to JPARC.  Thus, 
the project air quality analysis only quantified emissions from proposed aircraft, equipment, and ordnance 
usage within the ranges and MOAs affected by the proposed actions.  Additionally, air quality impacts 
associated with proposed Army action alternatives would occur from (1) combustive emissions due to the 
use of fossil fuel–powered equipment and (2) fugitive dust emissions (PM10/PM2.5) due to the operation of 
vehicles and equipment on exposed soil.  Combustive emission sources associated with proposed 
operations would include (1) helicopters; (2) aircraft; (3) tactical vehicles such as the Stryker; (4) tactical 
support equipment; and (5) ordnance use.   

Emissions that occur within the affected airspaces have the potential to impair visibility within pristine 
PSD Class I areas.  Visibility impairment could occur from projected primary emissions of nitrogen 
dioxide, sulfur dioxide, and PM10 or secondary formation of visibility-reducing particulate matter in the 
atmosphere due to precursor emissions of VOCs, nitrogen dioxide, or sulfur dioxide.  Visibility 
impairment from primary nitrogen dioxide emissions could occur as a brown-colored haze in the lower 
layer of the atmosphere.  This situation usually would occur during the colder months of the year, when a 
lack of sunlight prevents the conversion of this pollutant to nitrogen oxide and oxygen.  Visibility 
impairment due to primary PM10 emissions would occur in the form of plume blight or atmospheric 
discoloration from contrails.  Visibility impairment due to the secondary formation of nitrate or sulfate 
particulates in the atmosphere from emissions of nitrogen dioxide or sulfur dioxide would usually occur 
in the warmer months of the year.  This effect would take the form of regional haze, which would reduce 
regional visual range.  Therefore, due to the proximity of the pristine protected areas to proposed aircraft 
operations, this EIS provides a qualitative analysis of the potential for proposed emissions to affect 
visibility and air quality at the Denali and Tuxedni Wilderness Areas.    

The potential effects of GHG emissions from the proposed action are by nature global.  Given the global 
nature of climate change and the current state of the science, it is not useful at this time to attempt to link 
the emissions quantified for local actions to any specific climatological change or resulting environmental 
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impact.  Nonetheless, the GHG emissions from the project alternatives were quantified to the extent 
feasible in this EIS for information and comparison purposes. 

B.5 PHYSICAL RESOURCES 

B.5.1 Definition of Resource 

Physical sciences include topography, geologic hazards, and soils, including permafrost.  Topography 
comprises the physiographic or surface features of an area and is usually described with respect to 
elevation, slope, aspect, and landforms.  Topography can provide both beneficial and hindering conditions 
for development and use.  Geologic hazards include natural geologic features that can have a direct 
impact upon human activity and present a potential danger to life and property.  Geologic hazards can 
include earthquakes, landslides, and volcanic activity.  

The term “soils” refers to unconsolidated materials formed from the underlying bedrock or other parent 
material.  Soils play a critical role in both the natural and human environment.  Because soil cover 
supports surface vegetation and water retention, it indirectly influences groundwater recharge and 
controls the flow in rivers and streams.  Soil properties have a direct influence on the suitability of 
earth-disturbing activities such as construction and off-road maneuvering. 

B.5.2 Regulatory Setting 

B.5.2.1 Clean Water Act 

As authorized by the Clean Water Act, Section 402 (40 CFR 122), the National Pollutant Discharge 
Elimination System (NPDES) permit program controls water pollution by regulating point and nonpoint 
sources that discharge pollutants into waters of the United States.  Point sources are discrete conveyances 
such as pipes or man-made ditches.  Nonpoint source pollution can be caused by either rainfall or 
snowmelt moving over and through the ground.  As the runoff moves, it picks up and carries away natural 
and man-made pollutants, finally depositing those pollutants into lakes, rivers, wetlands, coastal waters, 
and groundwater.  NPDES regulations include measures to prevent such pollution, including erosion-
induced sedimentation of water bodies.  The NPDES permit program is administered by the State of 
Alaska through the ADEC. 

B.5.2.2 Geologic Hazards 

Federal standards, such as those promulgated through the National Earthquake Hazards Reduction 
Program, apply to new Federally owned, constructed, or assisted buildings.  One such Federal standard, 
EO 12699, Seismic Safety of Federal and Federally Assisted or Regulated New Building Construction, 
was signed by President George H. W. Bush on January 5, 1990, to further the goals of PL 95-124, 
Earthquake Hazards Reduction Act of 1977, as amended.  Guidelines and procedures for implementing 
the EO were prepared in 1992 by the Federal Interagency Committee on Seismic Safety in Construction.  
The guidelines establish minimum acceptable seismic safety standards, provide evaluation procedures for 
determining the adequacy of local building codes, and recommend implementation procedures.  Each 
Federal agency is independently responsible for ensuring appropriate seismic design and construction 
standards are applied to new construction under its jurisdiction. 
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B.5.3 General Description of Affected Environment 

B.5.3.1 Topography 

Topography in the JPARC planning area is greatly varied, with elevation ranging from sea level at coastal 
areas of the Cook Inlet to 20,320 feet above sea level at Mount McKinley in the Alaska Range (see  
Figure B-5).  Major physiographic divisions within the planning area include the Kenai-Chugach 
Mountains, Cook Inlet-Susitna Lowland, the Alaska Range, the Northern Foothills of the Alaska Range, 
the Tanana-Kuskokwim Lowland, the Kuskokwim Mountains, and the Yukon-Tanana Upland.  
Descriptions of each below are taken from Physiographic Divisions of Alaska (USGS 1965). 

Kenai-Chugach Mountains.  This physiographic division forms a barrier on the north coast of the Gulf 
of Alaska.  Mountains have east-trending ridges that rise 7,000 to 13,000 feet above sea level.  Lower 
segments are formed by larger mountains 5 to 10 miles across and 3,000 to 6,000 feet in elevation,  
separated by a system of trough valleys.  The entire range is marked by glacial features, such as horns, 
arêtes, cirques, and rock basin lakes.  Coastal areas to the south are punctuated by fjords and sounds. 

Cook Inlet-Susitna Lowland.  The Cook Inlet-Susitna Lowland is a glaciated, low-lying area containing 
ground moraine and stationary ice topography, drumlin fields, eskers, and outwash plains.  Much of the 
lowland is less than 500 feet above sea level and has local relief of 50 to 250 feet.  Upland areas near the 
adjoining mountain ranges rise to approximately 3,000 feet and isolated mountain ranges can rise to 
4,800 feet.   

Alaska Range.  The southern part of the Alaska Range consists of multiple glaciated, north-trending 
ridges from 7,000 to 14,000 feet in elevation, between which lie broad glaciated valleys with floors of less 
than 3,000 feet.  Local relief is usually between 4,000 and 9,000 feet.  In the central and eastern parts of 
the Alaska Range, two of three parallel glaciated ridges of 6,000 to 9,000 feet in altitude are punctuated 
by snow-capped mountains at over 9,500 feet.  Mount McKinley, the highest point in North America, is 
located in the Alaska Range.  

Northern Foothills of the Alaska Range.  The Northern Foothills consist of flat-topped, east-trending 
ridges 2,000 to 4,500 feet in altitude, 3 to 7 miles wide, and 5 to 20 miles long, separated by rolling 
lowlands 700 to 1,500 feet high and 2 to 10 miles wide.  The foothills are currently without glaciers, but 
some valleys were widened from Alaska Range glaciers in the last few million years. 

Tanana-Kuskokwim Lowland.  This division is a broad depression bordering the Alaska Range to the 
north.  Outwash plains radiating from the Alaska Range slope downward (north) 20 to 50 feet per mile to 
floodplains along streams.  The floodplains are generally incised in areas where rivers are present 
approximately 50 to 200 feet below the level of the lowland. 

Kuskokwim Mountains.  The Kuskokwim Mountains Division is a succession of northeast-trending 
ridges with rounded to flat summits 1,500 to 2,000 feet high.  Mountain ridges north of the Kuskokwim 
River rise to approximately 2,000 feet and are succeeded at intervals of 10 to 30 miles by isolated circular 
groups of glaciated mountains 3,000 to 4,400 feet in altitude.  Valley floors in this physiographic division 
are approximately 1 to 5 miles in width.  

Yukon-Tanana Upland.  Notable features in the Yukon-Tanana Upland include rounded top ridges with 
gentle side slopes, which rise 3,000 to 5,000 feet in altitude, with some domes up to 6,800 feet high.  
Valleys are generally flat, floored by alluvium, and 0.25 to 0.50 miles wide.  
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B.5.3.1.1 Training Areas/Installations  

Fort Wainwright, Eielson AFB, and TFTA are located in a broad depression known as the Tanana-
Kuskokwim Lowland, with the Alaska Range bordering to the south and the Tanana River forming the 
northern boundary of TFTA and the western boundaries of Fort Wainwright and Eielson AFB.  The 
airfield elevation on Fort Wainwright is 448 feet, and on Eielson AFB, 547 feet.  Topography on TFTA 
slopes upward to the southeast with elevations increasing from just under 400 feet above sea level in the 
northwestern area of the installation closest to the Tanana River to just over 1,100 feet above sea level on 
the southern boundary.  Topographic features of note on TFTA include the Clear Creek and Wood River 
Buttes, each at just under 1,000 feet in elevation.  The highest points on TFTA are found on several small, 
unnamed peaks at just over 1,400 feet in the area surrounding Blair Lakes. 

YTA is located in the Yukon-Tanana Uplands Division, with elevations rising 500 to 1,500 feet above the 
valley floors.  Rounded ridges (elevations from 3,000 to 5,000 feet) with gentle side slopes and valley 
floors from 0.25 to 0.50 miles wide are common features.  Low elevations are seen in the western 
portions of the training area closest to the course of the Tanana River and in the numerous river valleys 
spread throughout YTA.  

DTA is within the Yukon-Tanana terrain, an area of highly varied topography.  It is situated in the 
northern foothills of the Alaska Range and on alluvial plains just north of the foothills.  Much of the area 
is generally level or gently sloping, with elevations ranging from 1,200 to 1,600 feet.  In the southern 
portion of DTA, elevations range from 2,000 to 4,500 feet, where flat-topped, east-trending ridges are 
found.  The highest elevations on DTA are in the southwestern areas, where elevations range from 
4,000 to 6,200 feet.  Prominent topographic features on DTA include Molybdenum Ridge (5,993 feet) and 
Donnelly Dome (3,910 feet).  The Delta River flows through the eastern portion of DTA. 

Gerstle River Training Area (GRTA) sits on the northeastern flank of Granite Mountain in a relatively flat 
area, with elevations ranging from 1,400 feet at the northern edge to approximately 2,000 feet at the 
southern edge.  Sawmill Creek and several other unnamed creeks traverse GRTA before emptying into 
the Gerstle River, which eventually empties into the Delta River to the south.  

The Black Rapids Training Area (BRTA) is located in the Alaska Range on the eastern edge of the Delta 
River.  Elevations grade upward west to east, starting at approximately 2,000 feet at the banks of the 
Delta River and reaching over 5,000 feet at the eastern boundary.  Several glacially-fed creeks flow 
through BRTA and empty into the Delta River. 

JBER is located in an alluvial plain known as the Cook Inlet-Susitna Lowland, which is bordered on the 
east by the Chugach Mountains and on the north, south, and west by the Cook Inlet.  The Chugach 
Mountains rise abruptly to over 5,000 feet where they face the Cook Inlet-Susitna Lowland.  There is a 
large range in elevation on Joint Base Elmendorf-Richardson, ranging from sea level to approximately 
5,300 feet at Tanaina Peak.  Prominent topographic features on Joint Base Elmendorf-Richardson include 
Tanaina Peak, Temptation Peak, and Mount Gordon Lyon.  

B.5.3.2 Geologic Hazards 

Volcanoes.  There are more than 40 active volcanoes in Alaska, with much of the volcanic activity 
located concentrated in the Aleutian Islands and the mountainous region just to the west of Cook Inlet.  
Mount Spurr, the northernmost historically active volcano in Alaska, is approximately 75 miles west of 
Anchorage.  The Alaska Volcano Observatory of the U.S. Geological Survey (USGS) currently monitors 
27 active volcanoes in Alaska daily.  The observatory posts volcano alert levels and issues warning 
statements as necessary.  As was the case with the eruption of Mount Redoubt in 2009, future volcanic 
activity would be preceded by ample warning and prediction of effects, allowing the general population 
and military installations to take appropriate action. 
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The historically active volcanoes are shown in Figure B-6.  Table B–13 lists the volcanoes in proximity to 
the proposed action, including the year of the most recent eruption. 

Aside from the potential effects of a volcanic eruption on the surrounding landscape (lava flow, 
pyroclastic flow, mudslides, and flooding), ash clouds can have wide-reaching impacts on aviation, 
health, and climate.  See Section B.4, Air Quality, for information related to such ash clouds.  

Table B–13.  Historically Active Volcanoes Within 
Approximately 500 miles of Fairbanks and Anchorage, Combined 

Volcano Last Eruption 
Spurr 1992 
Reboubt 2009 
Iliamna 1953 
Augustine 2005 
Wrangell 1930 
Fourpeaked 2006 
Katmai 1912 
Novarupta 1912 
Trident 1953 
Ukinrek-Maars 1977 
Aniakchak 1931 
Veniaminof 2008 
Source:  USGS 2010. 

Earthquakes and Faulting.  Alaska spans approximately 3,000 miles of an active plate boundary 
between the North American and Pacific plates-and is the site of three of the ten largest earthquakes in the 
last 100 years.  Two of these occurred in the Aleutian Islands, and the other, a magnitude 9.2 earthquake, 
occurred in 1964 approximately 80 miles east of Anchorage, resulting in widespread damage throughout 
the area.  Each year, the Alaska Earthquake Information Center records and reports approximately 
22,000 earthquakes statewide (AEIC 2011).  

Three major faults exist in areas potentially affected by the proposed actions:  the Kaltag, the Denali, and 
the Castle Mountain faults (Figure B-6).  The east-west trending Kaltag Fault has been mapped for a 
distance of approximately 275 miles from the town of Unalakleet, on Norton Sound, to just east of the 
town of Tanana.  Most recently, the fault is thought to be associated with a magnitude 6.0 earthquake, 
which occurred in February 2000, east of the town of Ruby (Galena 2007).   

The Denali Fault extends east to west more than 1,200 miles through the interior of the state, passing 
through the Alaska Range and Denali National Park and on to the Bering Sea.  In November 2002, a 
magnitude 7.9 earthquake occurred on the Denali Fault with an epicenter approximately 90 miles south of 
Fairbanks, causing thousands of landslides but little structural damage and no deaths.  The Denali Fault is 
thought to be capable of producing a magnitude 8.0 earthquake (Galena 2007).  Three earthquakes in 
excess of magnitude 7.0 have occurred within 50 miles of Fairbanks since 1952 (USARAK 2004). 

The Castle Mountain Fault trends northeast to southwest for over 100 miles, extending from south of the 
Alaska Range to near Anchorage.  This fault has been responsible for several earthquakes of magnitude 
7.0 or greater in the last century (USGS 2003).  The Anchorage area has experienced at least nine major 
earthquakes of magnitude 7.0 or greater in the last 90 years, including the 1964 earthquake, the largest in 
U.S. history.   

In addition, several smaller faults, including the Mystic Mountain and Granite Mountain faults, are 
located in the areas potentially affected by the proposed actions. 
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Figure B-5.  Major Land Resource Areas and Slope in the Fairbanks Area 
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Figure B-6.  Volcanoes and Seismic Activity in Central Alaska 
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B.5.3.3 Soils 

Soils within areas potentially affected by the proposed actions are highly diverse; noticeable differences 
can occur even within short distances.  Soils can be high in organic content, hydric, sandy, gravelly, or 
shallow over bedrock or permafrost.  Soil types and characteristics can also vary greatly depending upon 
elevation, climate, and other regional (and local) conditions. 

The Natural Resources Conversation Service (NRCS) of the U.S. Department of Agriculture (USDA) has 
divided the United States into Major Land Resource Areas (MLRAs), geographically associated land 
units organized by patterns in topography, water resources, soils, geology, resources and resource uses, 
and soil and water conservation treatment needs (USDA 2006).  MLRAs that appear in the area 
potentially affected by the proposed actions are shown in Figure B-7.  Characteristics of each of these 
MLRAs as they pertain to elevation and soil characteristics (dominant features and concerns, if any) are 
summarized in Table B–14.  

The NRCS uses soil associations or soil taxonomic class to categorize soils at larger scales, usually 
comprised two or more types of component soils, grouped by similar characteristics and properties 
(e.g., slope, temperature, moisture, chemistry).  In the area potentially affected by the proposed action 
there are approximately 24 soil associations, the majority of which are categorized as Typic Histoturbels.  
Specific characteristics of such soils will vary by location and local condition;1 therefore, only general 
observations are made about potential limitations to use and development of the soils in Table B–14.  
More detailed analysis of soil types and limitations are provided in Chapter 3 for specific proposals. 

Hydric Soils.  Hydric soils are defined as soils that formed under conditions of saturation, flooding, or 
ponding long enough during the growing season to develop anaerobic (oxygen-free) conditions in the 
upper part of the soil.  Hydric soils are one of the three critical indicators, as defined by the U.S. Army 
Corps of Engineers, for the presence of wetlands (Wetlands are discussed in further detail in Section B.8, 
Biological Resources) (USACE 1987).  Hydric soils are generally saturated and thawed in interior Alaska 
during May and from late July through September.  Hydric soils most commonly occur in groundwater 
discharge zones, in depressions and flats, and also extensively across hill slopes in areas where restrictive 
layers (permafrost, glacial till) in the soil hold water above the regional water table (USDA 2005). 

B.5.3.4 Permafrost 

A defining, and often limiting, feature of soils in Alaska is permafrost, which can be found in varying 
depth and thickness under approximately 85 percent of the state’s land area.  Permafrost is broadly 
defined as soil, silt, or rock that has remained below freezing for two or more years.  Although a thin 
layer of permafrost closest to the surface can thaw during warmer summer months, most of the permafrost 
remains frozen unless the local climate changes or melting is facilitated by the disturbance of overlying 
vegetation (which acts as an insulator).  Depth from the surface to permafrost can vary from less than 
1 foot up to 1,000 feet.  Generally speaking, permafrost in Alaska is continuous north of the Brooks 
Range, found at varying depths and thickness in interior and western Alaska, and occurs only sporadically 
in south-central and southeastern portions of the state.  Permafrost may occur in any area where the 
average annual temperature is below freezing.  Since the surface of permafrost is generally impermeable, 
water flow in the area of permafrost can be restricted, leading to areas of surface saturation in the summer 
months. 

                                                      
1 At scales of less than 1:24,000, the NRCS uses the soil map unit as the organizing scheme for the description of 

soil properties.  Soil map units provide more detailed soil analyses than the more general soil association, which 
can contain multiple soil map units. 
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Permafrost presents challenges to ground-based maneuvering as well as construction activities.  Special 
consideration must be given to the design and maintenance of man-made structures, usually involving the 
creation of a gravel bed (or other material) to create an insulating layer below the structure to prevent 
melting of the active permafrost layer (USGS 1969).  

Much of the permafrost in Alaska is covered by some variety of vegetation.  If vegetation is removed 
through wildfire or human activity, this insulating layer is lost and permafrost can begin to melt.  In finer-
grained soils, this melting can result in soil saturation and a subsequent loss of soil stability.  If the soil 
contains large blocks, wedges, or lenses of ice, voids will appear in the soil as the permafrost around it 
thaws.  Landscape that results from the melting of permafrost, called thermokarst, presents serious 
challenges to all types of land use (USDA 2004).  Surface expressions of thermokarst include such 
features as mounds (pingos), sinkholes, pits, polygons, subsidence, and circular lowlands.  Permafrost 
conditions are present in the area affected by the JPARC proposals, as shown in Figure B-8. 

B.6 WATER RESOURCES 

B.6.1 Definition of Resource 

Water resources include surface water, groundwater, floodplains, and features determined to be waters of 
the United States, including wetlands.  Surface water resources—lakes, rivers, and streams—are 
important for a variety of reasons, including economic, ecological, recreational, and human health.  
Groundwater includes the subsurface hydrologic resources of the physical environment, and its properties 
are often described in terms of depth to an aquifer or the water table, water quality, and surrounding 
geologic composition. 

B.6.2 Regulatory Setting 

The Clean Water Act (CWA) of 1977 (33 U.S.C. 1251 et seq.), as amended, requires that individual states 
develop programs to monitor and report on the quality of surface and groundwater and prepare a report 
summarizing the status of its water quality.  The process for developing information on the quality of 
water resources is contained in several sections of the CWA.  Most notable are Section 305(b), which 
requires that the quality of all waterbodies be characterized, and Section 303(d), which requires that states 
list any water bodies that do not meet water quality standards.  EPA has recommended that the 
Section 305(b) report and the Section 303(d) list of impaired waters be integrated into a single, 
comprehensive monitoring and assessment report, the Integrated Water Quality Monitoring and 
Assessment Report (Integrated Report).  The State of Alaska Water Quality Standards are documented in 
the Alaska Administrative Code (18 AAC 70) (ADEC 2009a) and in an annual report (ADEC 2010a).   

The CWA and the EPA Storm Water General Permit regulate pollutant discharges.  As authorized by the 
CWA, the NPDES permit program controls water pollution by regulating point sources that discharge 
pollutants into waters of the United States.  Point sources are discrete conveyances such as pipes or 
man-made ditches.  The NPDES permit program is administered by the State of Alaska through the 
ADEC. 

EO 11988, Floodplain Management, requires Federal agencies to take action to reduce the risk of flood 
damage; minimize the impacts of floods on human safety, health, and welfare; and restore and preserve 
the natural and beneficial values served by floodplains.  Federal agencies are directed to consider the 
proximity of their actions to or within floodplains.  Floodplains are defined in the EO as “the lowland and 
relatively flat areas adjoining inland and coastal waters including flood‐prone areas of offshore islands, 
including at a minimum, the areas subject to a one percent or greater chance of flooding in any given 
year.”   
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Figure B-7.  MLRA Designations 
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Figure B-8.  Permafrost Classification in Fairbanks Area 
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Table B–14.  Characteristics of MLRAs found within the Area Potentially Affected by the Proposed Actions 
MLRA 

(number) 
Elevation 

(ft) Permafrost in MLRA General Description of Soils 

Alexander 
Archipelago 
– Gulf of 
Alaska 
Coast (220) 

Sea level 
to 4,665 

This MLRA is outside of permafrost region and is 
generally free of permafrost. 

Major soil resource concerns are water erosion and mass wasting. Mass wasting induced by 
earthquakes and erosion can take the form of creep, earthflow, rockfall, slump, debris avalanche, 
and debris flow. Undercutting or overloading slopes, vibrations from earthquakes, and increased 
soil moisture content can trigger mass movements.  Mass wasting can be a natural phenomenon 
or the result of human activities, such as logging and road construction. 
Miscellaneous (nonsoil) areas make up about 23 percent of this MLRA. The most common 
miscellaneous areas are chutes, rock outcrop, rubble land, beaches, riverwash, and water 
(glaciers make up less than 1 percent of the total areas and are limited to the higher elevations; 
lakes make up less than 2 percent of the area). 
Most glacial deposits have been eroded away or buried by mountain colluvium and alluvium, 
which cover about 90 percent of the present landscape. 

Southern 
Alaska 
Coastal 
Mountains 
(222) 

Sea level 
to 18,008 

This MLRA is generally underlain by isolated masses 
of permafrost. The southern portions of this MLRA 
are outside of permafrost region and generally free of 
permafrost.  

There are no major resource concerns related to soils in the area. 
Miscellaneous (nonsoil) areas make up more than 90 percent of this MLRA. The most common 
miscellaneous areas are rock outcrop, rubble land, chutes, and glaciers (glaciers and ice fields 
make up about 54 percent of the total area; lakes make up less than 1 percent). 
Most glacial deposits have eroded away or have been buried by colluvium and slope alluvium, 
which covers more than 90 percent of the present unglaciated landscape. 

Cook Inlet 
Mountains 
(223) 

2,500 to 
20,320 

This MLRA is generally underlain by isolated masses 
of permafrost or areas of discontinuous permafrost. 
The southern portion of this MLRA is outside of 
permafrost region and is generally free of permafrost. 

There are no major resource concerns related to soils in the area. 
Miscellaneous (nonsoil) areas make up about 70 percent of this MLRA. The most common 
miscellaneous areas are rock outcrop, rubble land, and glaciers (glaciers and ice fields make up 
about 15 percent of the total MLRA area; lakes make up about 2 percent of the area). 
Colluvial and alluvial deposits cover about 65 percent of the present landscape. 

Cook Inlet 
Lowlands 
(224) 

Sea level 
to 4,396 

This MLRA is generally underlain by isolated masses 
of permafrost or areas of discontinuous permafrost. 
The southern portion of this MLRA is outside of 
permafrost region and is generally free of permafrost. 

Major resource concerns are water erosion and water quality. Off-road vehicle use is an 
increasing problem throughout much of the MLRA, contributing locally to the destruction of the 
existing vegetation and causing surface compaction, erosion (sheet and rill, concentrated flow, 
and gully), damage to stream channels and fisheries, and changes in access and land use. 
Conservation practices that minimize ground disturbance and maintain an adequate plant cover 
are needed. Conservation practices on forestland generally include forest stand improvement; 
proper construction of roads, landings, and stream crossings; and road closures. Critical-area 
stabilization is important in many areas disturbed or damaged by off-road vehicles. 
Miscellaneous (nonsoil) areas make up about 15 percent of this MLRA. The most common 
miscellaneous areas are beaches, riverwash, and water. 
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Table B-14.  Characteristics of MLRAs found within the Area Potentially Affected by the Proposed Actions (continued) 

 

MLRA 
(number) 

Elevation 
(ft) Permafrost in MLRA General Description of Soils 

Copper 
River Basin 
(227) 

600 to 
3,806 

This area is in the zone of discontinuous permafrost, 
which can be moderately thick in some locations.  
Permafrost is commonly close to the surface in areas 
of the finer-textured sediments on plains, stream 
terraces, and the more gently sloping footslopes and 
hills. Isolated masses of ground ice occur in thick 
deposits of loess on terraces and the lower side slopes 
of hills. Permafrost generally does not occur on flood 
plains and in close proximity to lakes and other water 
bodies. 

Major soil resource concerns are wind erosion and water erosion in areas where the native 
vegetation has been removed. Disturbance of the insulating organic material at the surface results 
in thawing of the upper soil layers. This thawing can result in ponding, soil subsidence, erosion, 
and disruption of surface drainage. All management activities should include protection of the 
organic surface material and the thermal balance of the soils. 
Miscellaneous (nonsoil) areas make up about 12 percent of this MLRA. The most common 
miscellaneous areas are riverwash and water (lakes make up about 10 percent of the area). 

Interior 
Alaska 
Mountains 
(228) 

1,500 to 
20,320 

This area is in the zone of discontinuous permafrost.  
Generally, permafrost is close to the surface only in 
areas of the finer-textured sediments on stream 
terraces and in swales on hills and footslopes. In the 
mountains, permafrost occurs only in gently sloping 
areas of rounded ridges, swales, and footslopes. Flood 
plains generally have no permafrost. 

There are no major resource concerns related to soils in the area. 
Miscellaneous (nonsoil) areas make up about 58 percent of this MLRA. The most common 
miscellaneous areas are rock outcrop, rubble land, and glaciers (glaciers and permanent ice and 
snow make up about 15 percent of the area; lakes and ponds make up less than 1 percent of the 
area.) 
Mountain colluvium and alluvium cover about 60 percent of the present landscape. 

Interior 
Alaska 
Lowlands 
(229) 

100 to 
1,900 

This area is in the zone of discontinuous permafrost, 
which can be moderately thick in some locations.  
Permafrost commonly is close to the surface in areas 
of the finer-textured sediments on plains, stream 
terraces, and the more gently sloping footslopes and 
hills. Isolated masses of ground ice occur in thick 
deposits of loess on terraces and the lower side slopes 
of hills. Permafrost generally does not occur on flood 
plains and in areas near lakes and other water bodies. 

Major soil resource concerns are wind erosion and water erosion in areas where the native 
vegetation has been removed.  Most urban and rural developments are adjacent to rivers, in areas 
where flooding is a severe hazard. Flooding is associated with spring snowmelt and runoff from 
the adjacent mountains and ice jamming at river bends during periods of ice breakup. 
Conservation practices on forestland generally include timber stand improvement and proper 
construction of roads, landings, and stream crossings. Erosion and sediment control practices are 
important in the areas used for urban development. 
Miscellaneous (nonsoil) areas make up about 19 percent of this MLRA. The most common 
miscellaneous areas are riverwash and water (lakes make up about 10 percent of the area). 
Thick eolian (wind-carried) deposits, including loess and sand dunes, make up about 12 percent 
of the area. 

Yukon-
Kuskokwim 
Highlands 
(230) 

30 to 
4,508 

This area is in the zone of discontinuous permafrost, 
can be moderately thick in some locations.  
Permafrost commonly is close to the surface in areas 
of the finer textured sediments throughout the MLRA. 
Isolated masses of ground ice occur in thick deposits 
of loess on terraces and the lower side slopes of hills. 
The prevalence of permafrost decreases to the 
southwest. Permafrost generally does not occur on 
flood plains or on south-facing slopes on steep 
mountains. 

Soils:  Major soil resource concerns are erosion of the shallow soils on uplands and disturbance 
of the fragile permafrost-affected soils.  Disturbance of the insulating organic material at the 
surface results in thawing of the upper soil layers. This thawing can result in ponding, soil 
subsidence, erosion, and disruption of surface drainage. All management activities should 
include protection of the organic surface material and the thermal balance of the soils. 
Miscellaneous (nonsoil) areas make up about 10 percent of this MLRA. The most common 
miscellaneous areas are rock outcrop and rubble land (lakes make up about 7 percent of the area). 
In many valleys placer mine tailings are common. 



 
Appendix B – D

efinition of the Resources and R
egulatory Settings 

  Ju
n

e 2013 
F

in
al 

B
-53 

 
 
 

Table B-14.  Characteristics of MLRAs found within the Area Potentially Affected by the Proposed Actions (continued) 

 

MLRA 
(number) 

Elevation 
(ft) Permafrost in MLRA General Description of Soils 

Interior 
Alaska 
Highlands 
(231) 

400 to 
6,583 

This area is in the zone of discontinuous permafrost.  
Permafrost commonly is close to the surface in areas 
of the finer textured sediments throughout the MLRA. 
Isolated masses of ground ice occur in thick deposits 
of loess on terraces and the lower side slopes of hills. 
Permafrost generally does not occur on flood plains 
and south-facing slopes on steep mountains. 
Periglacial features, such as pingos, thermokarst pits 
and mounds, ice-wedge polygons, and earth 
hummocks, are on the lower slopes and in upland 
valleys, particularly in the Davidson Mountains, in the 
northwestern part of the area. 

Soils:  Major soil resource concerns are erosion of the shallow soils on uplands and disturbance 
of the fragile permafrost-affected soils. Disturbance of the insulating organic material at the 
surface results in thawing of the upper soil layers. This thawing can result in ponding, soil 
subsidence, erosion, and disruption of surface drainage. All management activities should 
include protection of the organic surface material and the thermal balance of the soils. 
Miscellaneous (nonsoil) areas make up about 2 percent of this MLRA. The most common 
miscellaneous areas are rock outcrop and rubble land (lakes make up less than 2 percent of the 
area). In many valleys placer mine tailings are common.  
Most of the landscape is mantled with bedrock colluvium and slope alluvium originating from 
the underlying bedrock. 

Yukon Flats 
Lowlands 
(232) 

300 to 
1,000 

This area is in the zone of discontinuous permafrost.   
Permafrost commonly is close to the surface in areas 
of the finer textured sediments on plains, stream 
terraces, and the more gently sloping footslopes and 
hills. Isolated masses of ground ice occur in thick 
deposits of loess on terraces and the lower side slopes 
of hills. Permafrost generally does not occur on flood 
plains and near lakes and other water bodies. 

Soils:  Major soil resource concern is flooding. Most communities are in areas on the banks of 
the major rivers and streams where flooding is a severe hazard. The flooding is associated with 
spring snowmelt and runoff from the adjacent mountains, with ice jamming on rivers during 
periods of breakup, and occasionally with high-intensity summer thunderstorms. On permafrost-
affected soils, disturbance of the insulating organic material at the surface results in thawing of 
the upper soil layers. This thawing can result in ponding, soil subsidence, erosion, and disruption 
of surface drainage. All management activities should include protection of the organic surface 
material and the thermal balance of the soils. 
Miscellaneous (nonsoil) areas make up about 20 percent of this MLRA. The most common 
miscellaneous areas are riverwash and water (lakes make up approximately 20 percent of the 
area). 

Bristol Bay-
Northern 
Alaska 
Peninsula 
Mountains 
(236) 

sea level 
to 2,500 

This area is in the zone of discontinuous permafrost.  
Permafrost generally is at a considerable depth below 
the surface and occurs primarily in areas of the finer 
textured sediments on stream terraces, rolling uplands, 
and gently sloping footslopes. Isolated masses of 
ground ice occur in some areas of glacial drift and 
other unconsolidated materials.  Permafrost generally 
does not occur on flood plains, near the coast, or in the 
southern part of the area. 

Soils:  Major soil resource concern is disturbance of the fragile permafrost-affected soils.  
Disturbance of the insulating organic material at the surface results in thawing of the upper soil 
layers. This thawing can result in ponding, soil subsidence, erosion, and disruption of surface 
drainage. All management activities should include protection of the organic surface material and 
the thermal balance of the soils. 
Miscellaneous (nonsoil) areas make up about 14 percent of this MLRA. The most common 
miscellaneous areas are water, riverwash (particularly in the southwestern part of the MLRA), 
and beaches (lakes make up about 10 percent of the area). 
Moraines, drift, and glaciofluvial deposits cover approximately 60 percent of the area. 
Much of the area has been mantled with a layer of silty volcanic ash and loess of varying 
thickness from regional volcanoes and unvegetated flood plains and outwash plains. 
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Table B-14.  Characteristics of MLRAs found within the Area Potentially Affected by the Proposed Actions (continued) 

 

MLRA 
(number) 

Elevation 
(ft) Permafrost in MLRA General Description of Soils 

Ahklun 
Mountains 
(237) 

sea level 
to 4,658 

This area is in the zone of discontinuous permafrost.  
Isolated masses of permafrost are in areas of deep, 
unconsolidated deposits in the mountains. On 
lowlands, permafrost occurs as isolated masses 
primarily in areas of the finer textured materials. It 
generally does not occur on flood plains and near the 
coast. 

Soils:  There are no major resource concerns related to soils in the area. 
Miscellaneous (nonsoil) areas make up about 25 percent of this MLRA. The most common 
miscellaneous areas are rock outcrop, rubble land, and beaches (lakes make up about 5 percent of 
the area). 
Colluvium and slope alluvium lie across about 40 percent of the area.  Glacial moraines and drift 
still cover approximately 45 percent of the area, primarily on the lower mountain slopes, valley 
bottoms, and coastal plains. 

Western 
Brooks 
Range 
Mountains, 
Foothills, 
and Valleys 
(243) 

20 to 
8,570 

This area is in the zone of continuous permafrost.  
In the mountains, permafrost is most evident in 
unconsolidated materials. In the valleys, thick layers 
of permafrost occur in both fine textured and coarse 
textured materials. Depth to the base of the permafrost 
layer may be 1,000 feet (305 meters) or more. In close 
proximity to water bodies, it may be 600 feet 
(185 meters) or more. Periglacial features, such as 
pingos, thermokarst pits, thaw lakes, gelifluction 
lobes, and high- and low-center polygons, are common 
on stream terraces, on the lower mountain slopes, and 
in swales on foothills. 

Soils:  Major soil resource concern is disturbance of the fragile permafrost-affected soils. 
Disturbance of the insulating organic material at the surface results in thawing of the upper soil 
layers. This thawing can result in ponding, soil subsidence, erosion, and disruption of surface 
drainage. All management activities should include protection of the organic surface material and 
the thermal balance of the soils. 
Miscellaneous (nonsoil) areas make up about 27 percent of this MLRA. The most common 
miscellaneous areas are rock outcrop, rubble land, and water (lakes make up about 3 percent of 
the area). 
Mountain colluvium and alluvium, are found across about 60 percent of the present landscape. 
Slightly modified to highly modified glacial moraines, drift, and outwash deposits cover about 
18 percent of the area. 

Northern 
Brooks 
Range 
Mountains 
(244) 

1,969 to 
8,570 

This area is in the zone of continuous permafrost. 
In the mountains, permafrost is most evident in areas 
of deep unconsolidated deposits. In valleys, thick 
layers of permafrost occur in both fine textured and 
coarse textured deposits. Periglacial features, 
including gelifluction lobes, polygons, and stripes, are 
common on stream terraces, on hills, and in gently 
sloping areas in the mountains. 

Soils:  Generally, no major resource concerns affect land use in this sparsely populated area. 
Because of the highways and pipeline that cross the area, however, disturbance of the fragile 
permafrost-affected soils is a concern. Disturbance of the insulating organic material at the 
surface results in thawing of the upper soil layers. This thawing can result in ponding, soil 
subsidence, erosion, and disruption of surface drainage. All management activities should 
include protection of the organic surface material and the thermal balance of the soils. 
Miscellaneous (nonsoil) areas make up about 75 percent of this MLRA. The most common 
miscellaneous areas are rubble land, chutes, rock outcrop, and small glaciers (lakes make up less 
than 2 percent of the area). 
Mountain colluvium and alluvium cover about 75 percent of the present landscape.  Slightly 
modified to highly modified glacial moraines, drift, and outwash deposits cover about 20 percent 
of the area. 

Source:  USDA 2006. 
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Sections 401 and 404 of the CWA and EO 11990, Protection of Wetlands, regulate development activities 
in or near streams or wetlands or other features regulated as waters of the United States.  Potential 
development actions that may affect streams and/or wetlands require a permit from the USACE for 
dredging and filling in wetlands.  Both the USACE and the ADEC have regulatory authority over actions 
in wetlands and floodplains.  Actions in wetlands and floodplains require coordination with USACE and 
ADEC which may result in mitigation requirements.  

The study area includes airspace associated with coastal areas of Alaska.  Any operations in or adjacent to 
coastal areas would also be subject to the Coastal Zone Management Act of 1972 (16 U.S.C. 1451 
et seq.), as amended by the Coastal Zone Act Reauthorization Amendments of 1990 and PL 104-150, the 
Coastal Zone Protection Act of 1996.  In addition, coastal activities may be subject to other specific 
regulations, including the Marine Protection, Research, and Sanctuaries Act (33 U.S.C. 1401 et seq.); the 
Marine Mammal Protection Act of 1972 (16 U.S.C. 1361 et seq.), as amended through 1997; and the 
Rivers and Harbors Act of 1899 (33 U.S.C. 403).  The “Integrated Natural Resources Management” 
implementation of AFI 32-7064 (Air Force 2004a) directs that bases with coastal or marine properties 
must enter into an agreement with the Coastal American National Implementation Team to assist in the 
restoration and protection of coastal areas. 

The State of Alaska, acting through the ADEC, also has authority to regulate statewide activities related 
to the management of surface and groundwater resources under the guidelines established by the 
abovementioned Federal regulations.  The ADEC’s authority is derived from legislation enacted as 
Title 18, Environmental Conservation, AAC.  Relevant state regulations include: 18 AAC 70, Water 
Quality Standards (ADEC 2009a); 18 AAC 72, Wastewater Disposal (ADEC 2009b); and 18 AAC 80, 
Drinking Water (ADEC 2010b). 

B.6.3 General Description of Affected Environment 

B.6.3.1 Water Quality and Quantity 

The study area for the proposed actions include portions of four major surface water drainage basins in 
the State of Alaska and portions of the Pacific Ocean in the Gulf of Alaska (GOA).  Major rivers in the 
study area include the Yukon, Koyukuk, Tanana, Porcupine, Kuskokwim, and Susitna.  Much of the 
average annual precipitation, ranging from 8 inches in the northeastern portion of the study area to 200 
inches in the southern mountains, falls as snow and accumulates throughout the winter months (USDA 
2006).  During winter months, many bodies of water freeze completely, allowing heavy equipment and 
vehicles to traverse otherwise impassable areas.  Thawing of the accumulated snow often leads to the 
flooding of rivers and streams.  This frequent flooding contributes to the braided morphology of many 
Alaskan rivers as they flow across rather flat alluvial floodplains.  Major surface water features in the 
JPARC study area are shown in Figure B-9. 

The ocean waters of the GOA are generally in pristine condition because of the low intensity of use in this 
remote area (EPA 2004).  The GOA forms a large, semicircular bight opening southward into the North 
Pacific Ocean.  The GOA is characterized by a broad and deep continental shelf containing numerous 
troughs, seamounts, and ridges.  The region receives high amounts of freshwater input, experiences 
numerous storms, and exhibits highly variable environmental conditions. 

Surface water quality in the State of Alaska is generally good.  The ADEC lists only 28 bodies of water 
within the planning area as not meeting minimum Federal water quality 303(d) criteria (ADEC 2010a).  
Primary sources of contamination are from mining operations, urban runoff, road construction, and fuel 
spills. 
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B.6.3.2 Water Resource 

Groundwater in Alaska is largely provided by unconsolidated aquifers of sand and gravel that were 
deposited as alluvium or glacial outwash.  Groundwater is available in most areas of Alaska, except where 
permafrost is very deep in the northern part of the state.  Groundwater is a source of drinking water for 
about 50 percent of the overall state population and for 90 percent of the rural residents (ADEC 2010a).  
Primary aquifers are the Cook Inlet aquifer system, which provides water for Anchorage and for smaller 
cities and towns, including Palmer, Kenai, and Soldotna; the Tanana Basin Aquifer, water-yielding 
unconsolidated deposits along the Tanana River and the flanks of the hills that surround the river basin; 
and River-Valley alluvial aquifers, deposits of sand and gravel that are present in the floodplains and 
terraces of the major river valleys.  These aquifers are present in lowland areas, primarily in the 
floodplains of major rivers, but in some places they also underlie low, rolling hills developed on 
alluvial-fan deposits that separate the floodplains from nearby mountains.  In some areas, such as near 
Anchorage and Fairbanks, the unconsolidated-deposit aquifers are thick and widespread; in other places, 
they are present as narrow bands of alluvium in, and adjacent to, river channels.  Because Alaska’s major 
population centers and most agricultural development are in lowland areas near rivers, 
unconsolidated-deposit aquifers are an important source of water for public supply, domestic and 
commercial uses, and agriculture (USGS 1999). 

B.6.3.3 Floodplains 

There is limited detailed mapping of the 100-year floodplain throughout the study area that could 
potentially be affected by the proposed actions.  Geographic information system (GIS) data of the surface 
water features and topography can provide the approximate locations of floodplains.  Flooding commonly 
occurs around rivers and streams, in areas of snow or ice accumulation and in low-lying coastal areas.  
Melt water from snow and glaciers often causes streams to overflow their banks during spring and 
summer months in Alaska.  Ice jams, which are created when chunks of ice pile up and form a dam, may 
exacerbate flooding.  Ice jams can occur at any location along any river, but are particularly common at 
and near the towns of Eagle, Circle, and Fort Yukon (NOAA 2006).  Coastal flooding resulting from 
strong and sustained southerly winds is a common problem along the southern coast of Alaska; however, 
floodplains are generally present in areas of low elevation immediately surrounding most rivers and 
streams. 

B.6.3.4 Wetlands  

Wetlands are extremely common in Alaska; there are an estimated 174,683,900 acres of wetlands, 
accounting for approximately 42 percent of the total surface area (ADEC 2010a).  In many areas, 
permafrost just beneath the surface of the ground traps water, leading to the formation of wetlands.  Other 
wetlands form as a result of heavy rainfall, meltwater inputs, beavers, and tides.  In addition to permafrost 
areas, extensive wetlands are typically associated with, or are adjacent to, water systems such as rivers 
where topographic lows cause groundwater to be closer to the surface; however, wetlands can also occur 
where a barrier prevents surface water from percolating or where there is a hydrologic connection to 
ground or surface water. 
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Figure B-9.  Major Surface Water Features in Central Alaska 
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B.7 HAZARDOUS MATERIALS AND WASTE 

B.7.1 Definition of Resource 

The terms “hazardous materials” and “hazardous waste” refer to substances defined as hazardous by the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and the Solid 
Waste Disposal Act (SWDA), as amended by the Resource Conservation and Recovery Act (RCRA) or 
the Toxic Substance Control Act (TSCA).  In general, hazardous materials include substances that, based 
on quantity, concentration, or characteristics (physical, chemical, or infectious), may present substantial 
danger to public health or the environment when released into the environment.  Hazardous wastes 
regulated under RCRA are defined as any solid, liquid, contained gaseous, or semisolid waste, or any 
combination of wastes that exhibit one or more of the hazardous characteristics of ignitability, corrosivity, 
toxicity, or reactivity, or are listed as a hazardous waste under 40 CFR 261. 

Issues associated with hazardous materials and waste typically center around waste streams; underground 
storage tanks (USTs); aboveground storage tanks (ASTs); and the storage, transport, use, and disposal of 
pesticides, fuels, lubricants, and other industrial substances.  When such materials are improperly used in 
any way, they can threaten the health and well-being of wildlife species, habitats, and soil and water 
systems, as well as humans.  In addition, the expenditure of live ammunition or detonations has the 
potential to release hazardous chemicals or other elements, such as heavy metals, into the environment.   

B.7.2 Regulatory Setting 

Federal, state, Air Force, and Army regulations determine requirements for hazardous materials and 
waste.  These criteria differ based on the type and context of the material or waste in question.   

Federal Regulations.  The management of hazardous materials and hazardous waste is governed by 
specific Federal regulations and environmental statutes.  The key regulatory requirements include the 
following: 

Resource Conservation and Recovery Act of 1976 (42 U.S.C. 6901 et seq.).  RCRA is relevant to 
the management of hazardous waste from point of generation to its disposal.  RCRA requirements 
include the tracking and storage of hazardous waste and the enforcement of safe management 
practices.  The main focus of RCRA is to prevent the release of petroleum products and hazardous 
substances. 

Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA) (42 U.S.C. 11001–
11050).  EPCRA requires emergency planning for areas where hazardous materials are manufactured, 
handled, or stored, and provides citizens and local governments with information regarding potential 
hazards to their community. 

Comprehensive Environmental Response, Compensation and Liability Act of 1980 (42 U.S.C. 
9601 et seq.), as amended by the Superfund Amendments and Reauthorization Act of 1986 
(SARA) (42 U.S.C. 9601–9675).  CERCLA (also known as Superfund) addresses the management of 
existing contaminated sites and acts as the governing regulation of remediation practices.  CERCLA 
provides for oversight of remediation actions for contaminated or potentially contaminated sites by 
requiring investigation, assessment, and development of remediation programs to contain 
contamination.  CERCLA requires removal of hazardous substances for emergency response and 
long-term monitoring of contamination levels at applicable sites.  Section 105(a)(8)(B) of CERCLA, 
as amended, requires that the statutory criteria provided by the Hazard Ranking System be used to 
prepare a list of national priorities among the known releases or threatened releases of hazardous 
substances, pollutants, or contaminants throughout the United States.  This list is known as the 
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National Priorities List (NPL).  SARA amended CERCLA by including mandatory cleanup standards, 
settlement provisions, and guidelines for state and public participation. 

Community Environmental Response Facilitation Act of 1992 (CERFA) (42 U.S.C. 9620).  This 
act amended CERCLA, requiring agencies to identify real property where hazardous wastes were 
stored released or disposed of prior to the Federal Government terminating its activities on property it 
owns. 

Toxic Substance Control Act of 1976 (15 U.S.C. 2601 et seq.).  The TSCA enforces management 
of harmful or potentially harmful substances.  It requires the testing of chemicals that could be 
harmful to humans or the environment, imposes limits on the availability of certain substances, and 
establishes guidelines and programs for the safe management of chemicals. 

Asbestos Hazard Emergency Response Act (AHERA) (15 U.S.C. 2651).  AHERA regulates 
hazardous forms of asbestos, including their inspection, transport, and disposal, as well as the 
post-remediation surveillance of asbestos-related activities. 

Spill Prevention, Control, and Countermeasure (SPCC) Rule (40 CFR 112).  The SPCC Rule 
regulates oil discharges through specific requirements for oil spill prevention, preparedness, and 
response.  It provides for oversight of management practices and contamination response programs 
with a view to limiting contact with, and exposure of the environment, wildlife, and humans to, 
petroleum products. 

EPA Regulation on Identification and Listing of Hazardous Waste (40 CFR 261).  This 
regulation identifies solid wastes subject to regulation as hazardous and as subject to specific 
notification requirements under RCRA. 

EPA Regulation on Standards for the Management of Used Oil (40 CFR 279).  This regulation 
delineates requirements for storage, processing, transport, and disposal of oil that has been 
contaminated by physical or chemical impurities during use. 

EPA Regulation on Designation, Reportable Quantities, and Notification (40 CFR 302).  This 
regulation identifies reportable quantities of substances listed in CERCLA and sets forth notification 
requirements for releases of those substances.  It also identifies reportable quantities for hazardous 
substances designated in the CWA. 

Clean Water Act (40 CFR 122, Section 402).  As authorized by the CWA, the NPDES permit 
program controls water pollution by regulating point and nonpoint sources that discharge pollutants 
into waters of the United States.  Point sources are discrete conveyances such as pipes or man-made 
ditches.  Nonpoint source pollution can be caused by either rainfall or snowmelt moving over and 
through the ground.  As the runoff moves, it picks up and carries away natural and man-made 
pollutants, finally depositing those pollutants into lakes, rivers, wetlands, coastal waters, and 
groundwater.  NPDES regulations include measures to prevent such pollution, including runoff of 
petroleum waste and hazardous waste into receiving water bodies.  The NPDES permit program is 
administered by the State of Alaska through the ADEC. 

Federal Insecticide, Fungicide, and Rodenticide Act (40 CFR Parts 150 – 189). FIFRA mandates 
that EPA regulate the use and sale of pesticides to protect human health and preserve the 
environment.  EPA is specifically authorized to:  1) strengthen the registration process by shifting the 
burden of proof to the chemical manufacturer, 2) enforce compliance against banned and unregistered 
products, and 3) promulgate the regulatory framework missing from the original law, which simply 
established procedures for registering pesticides with the U.S. Department of Agriculture and 
established labeling procedures.  FIFRA provides EPA with the authority to oversee the sale and use 
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of pesticides; however, because FIFRA does not fully preempt state/tribal or local law, each 
state/tribe and local government may also regulate pesticide use.   

State Regulations.  The State of Alaska, acting through the ADEC, also has authority to regulate the 
handling, storage, transport, and disposal of hazardous materials and waste within the proposed action 
areas.  The ADEC’s authority is derived from legislation enacted as Title 18, Environmental 
Conservation, AAC.  In addition to its Title 18 authority, the ADEC has oversight responsibility of DoD 
CERCLA sites.  Applicable ADEC regulations include the following:  18 AAC 62, Hazardous Waste 
(ADEC 2003); 18 AAC 75, Oil and Other Hazardous Substances Pollution Control (ADEC 2008); 
18 AAC 75.341, Soil Cleanup Levels; Tables; 18 AAC 75.445[k], Best Available Technology Review; and 
18 AAC 78, Underground Storage Tanks (ADEC 2006). 

Department of Defense.  The DoD program for remediating contamination on military lands is the 
Installation Restoration Program (IRP).  In 2012, the responsibilities of the IRP will transfer to the 
Military Munitions Response Program (MMRP), which is a subset of the Defense Environmental 
Restoration Program (DERP), and will be the primary program responsible for the restoration of DoD 
contaminated sites after 2012.  The MMRP was established to better reflect the statutory goals established 
by the DoD in its Environmental Restoration Program.  The MMRP will address potential explosives 
safety, as well as health and environmental issues caused by past DoD munitions-related activities.  The 
scope of DERP includes cleanup and restoration of sites contaminated with toxic and hazardous 
substances, low-level radioactive materials, petroleum, oils, lubricants, and other pollutants and 
contaminants.   

Another subset of the MMRP and DERP is the Formerly Used Defense Sites (FUDS) Program, which 
cleans up properties formerly owned, leased, possessed, or used by the military services, including Army, 
Navy, Air Force, or other DoD agencies.  Under the FUDS Program, the DoD is authorized to clean up 
contamination, address military munitions, and to remove building/debris safety hazards caused by DoD 
on properties that were under the jurisdiction of the Secretary of Defense prior to October 17, 1986.  The 
FUDS Program uses a cleanup process consistent with CERCLA and completes work on a prioritized 
basis, with the sites posing the highest risk being remediated first. The Army is the executive agent for the 
program and U.S. Army Corps of Engineers manages and directs the program administration.  

Air Force Instructions.  Several Air Force Instructions address the management and safe handling of 
hazardous waste and materials in accordance with applicable Federal and state regulations.  These include 
the following: 

• AFI 32-7086, Hazardous Material Management (Air Force 2004b).  AFI 32-7086 provides 
guidance in managing the procurement and use of hazardous materials (1) to support Air Force 
missions; (2) to protect the safety and health of personnel on Air Force installations and 
communities surrounding Air Force installations by ensuring proper hazardous material 
management; (3) to minimize Air Force use of hazardous materials consistent with mission 
requirements; and (4) to maintain Air Force compliance with Federal and state environmental 
requirements for hazardous materials usage. 

• AFI 32-7042, Solid and Hazardous Waste Compliance (Air Force 2009).  AFI 32-7042 identifies 
compliance requirements for all solid and hazardous waste except radioactive waste. 

• AFI 32-1052, Facility Asbestos Management (Air Force 1994b).  AFI 32-1052 establishes 
requirements and assigns responsibilities to incorporate facility asbestos management principles 
and practices into all Air Force programs.  It also establishes a program to ensure compliance 
with 40 CFR 61.14O, National Emission Standard for Asbestos, and 29 CFR 1926.58, Asbestos 
Construction Standards. 
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Army Regulations.  AR 200-1, Environmental Protection and Enhancement (Army 2007b), regulates 
how military or civilian personnel, tenants on post, and contractors at Army facilities handle hazardous 
materials and manage regulated waste.  AR 200-1 provides guidance on, but is not limited to, policies 
addressing the following areas:  oil and hazardous substance spills, hazardous materials management, 
hazardous and solid-waste management, lead-based paint management, asbestos management, radon 
reduction program, and the IRP.  Individual installations may apply regulations in addition to AR 200-1 
that are not designed to supersede, but rather work as a compliment to, the policies and procedures 
established by it. 

B.7.3 General Description of Affected Environment 

B.7.3.1 Contaminated Sites 

EPA lists six sites within the areas potentially affected by the proposed actions as CERCLA Superfund 
sites on the NPL (EPA 2011).  Of these, four sites (Eielson AFB, Elmendorf AFB, Joint Base 
Elmendorf-Richardson, and Fort Wainwright) occur within JPARC military installations.  These 
installations were placed on the NPL because of contamination found mainly within their cantonment 
areas.  These sites will be discussed in further detail in Chapter 3.   

There are 2,043 contaminated sites listed on the ADEC database within the areas potentially affected by 
the proposed actions.  The locations of these sites are shown on Figure B-10.  Of these, 489 sites occur on 
DoD lands within the proposed action areas and 25 on military training areas within the proposed action 
areas.  Fourteen of the 25 sites have completed the remediation process; the other 11 are still open (ADEC 
2011b). 

The following summarizes contaminated sites in training areas included in the proposed actions.  

Tanana Flats Training Area.  TFTA, which occupies 653,746 acres of the Middle Tanana River Basin, 
is due south of Fort Wainwright and due west of Eielson AFB.  Two contaminated sites within TFTA are 
listed in the ADEC contaminated site database:  the Blair Lakes Training Area (discussed below) and a 
site near the southern border of TFTA.   

Blair Lakes Training Area.  The Blair Lakes Training Area, a 63,100-acre tract within TFTA, is used by 
the Air Force under a joint use arrangement.  The Air Force’s Land Use Permit provides exclusive use of 
a 33,963-acre portion of the tract, designated R-2211, and joint use of the remaining 29,137 acres.  The 
training area is 26 miles southwest of Eielson AFB and 32 miles due south of Fairbanks.  Five sites on the 
Blair Lakes Range were identified and addressed under the DoD IRP program in the early 1990s, and a 
ROD was signed in 1995.  There are no active sites listed in the ADEC contaminated sites database.  The 
Blair Lakes Training Area is bounded on the north, east, and west by TFTA, and on the south by MMRP 
site FTWW-008-R-01, a former bombing range. 

Donnelly Training Area–East.  DTA-East is not listed on the NPL; however, one site in DTA-East is 
listed on the ADEC contaminated sites database.  There is also potential for the presence of UXO and 
associated hazardous waste residues, as the area was used as an Arctic training and test area by Fort 
Greely.     

Donnelly Training Area–West.  DTA-West is not listed on the NPL; however, four sites in the 
DTA-West are listed on the ADEC contaminated sites database.  There is a potential for the presence of 
UXO and associated hazardous waste residues, as the area was used as an Arctic training and test area 
under Fort Greely.   
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Figure B-10.  Contaminated Sites in Central Alaska 
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Yukon Training Area.  YTA lies directly east of Eielson AFB and contains one site listed in the ADEC 
contaminated sites database. 

Fort Greely.  Fort Greely is a 6,805-acre installation east of DTA in the east-central portion of Alaska.  
There are 47 sites in Fort Greely listed on the ADEC database.  Of these 47 sites, 38 are currently open 
and the remaining 9 are listed as closed with institutional controls (ADEC 2011b). 

B.7.3.2 Munitions-Related Residue 

CHAFF AND FLARE 

Chaff and defensive flares are currently used by 11th AF crews in existing MOAs and ATCAAs and are 
managed as ordnance.  Use is governed by detailed operating procedures to ensure safety.  The Air Force 
restricts flare use in Alaskan airspace to altitudes above 5,000 feet AGL from June through September 
and to altitudes above 2,000 feet AGL for the rest of the year.  These altitude restrictions substantially 
reduce any risk of a fire from training with defensive flares. 

Chaff, which is ejected from an aircraft to reflect radar signals, consists of fibers of aluminum-coated 
silica thinner than human hair packed into approximately 4-ounce bundles.  When ejected, chaff forms a 
brief electronic “cloud” that temporarily masks the aircraft from radar detection.  Although the chaff may 
be ejected from the aircraft using a small pyrotechnic charge, the chaff itself is not explosive (Air 
Force 1997).  Depending on the chaff used, plastic or nylon pieces, a felt piece, or 2- by 3-inch squares of 
parchment paper can fall to the ground with each released chaff bundle. 

Each defensive flare consists of small pellets of highly flammable material that burn rapidly at extremely 
high temperature.  Flares provide a heat source, other than the aircraft’s engine exhaust, to decoy heat-
sensitive or heat-seeking targeting systems.  The flare ignites upon ejection from the aircraft and burns 
completely within approximately 3.5 to 5 seconds, or approximately 400 to 500 feet from its release point 
(Air Force 1997). 

MUNITIONS 

The Air Force and Army currently conduct a number of training missions in impact areas that generate 
munitions-related residue.  In general, munitions-related residue sources include practice bombs, 
expended artillery, small arms and mortar projectiles, bombs and missiles, rockets and rocket motors, 
grenades, incendiary devices, experimental items, demolition devices, and any other material fired on or 
upon a military range.   

Munitions that fail to detonate properly (duds) and munitions that only partially detonate (low-order 
detonations) can result in the deposition of munitions residues (explosives and metals) at impact sites.  
Duds and low-order detonations have the potential to create environmental contamination by the leaching 
of explosive filler into soil, sediment, surface water, and groundwater. 

The expenditure of live ammunition or detonations has the potential to release hazardous chemicals or 
other elements, such as heavy metals, into the environment.  The existing condition is considered to be the 
baseline levels released into the environment from current training and testing missions in the impact 
areas. 

B.8 BIOLOGICAL RESOURCES 

B.8.1 Definition of Resource 

Biological resources consist of native or naturalized plants and animals, along with their habitats, 
including wetlands.  Although the existence and preservation of biological resources are intrinsically 
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valuable, these resources also provide essential aesthetic, recreational, and socioeconomic benefits to 
society.  The analysis focuses on plant and animal species and vegetation types that are important to the 
functioning of local ecosystems, are of special societal importance (e.g., as subsistence or game species), 
or are protected under Federal or state law. 

B.8.2 Regulatory Setting 

The Endangered Species Act.  The Endangered Species Act (ESA) of 1973 (16 U.S.C. 1531–1544, as 
amended) established measures for the protection of plant and animal species that are Federally listed as 
threatened and endangered, and for the conservation of habitats that are critical to the continued existence 
of those species.  Federal agencies must evaluate the effects of their proposed actions through a set of 
defined procedures, which can include the preparation of a Biological Assessment (BA) with formal 
consultation with the USFWS and/or the National Marine Fisheries Service (NMFS) under Section 7 of 
the ESA.  The USFWS has primary management responsibility for terrestrial and freshwater species, 
while the NMFS has primary responsibility for marine species and anadromous fish species (species that 
migrate from saltwater to freshwater to spawn). 

Compliance with the ESA requires communication and consultation with the USFWS and/or NMFS in 
cases where a Federal action could affect listed threatened or endangered species, species proposed for 
listing, or candidates for listing.  The primary focus of this consultation is to ensure that proposed actions 
are not likely to jeopardize the continued existence of any endangered or threatened species, or result in 
the destruction or adverse modification of a critical habitat.  If any listed or proposed species are present, 
a determination of the potential effects on the species is made through the EIS process.  Potential effects 
would be further analyzed by the preparation of a BA.  Should no species protected by the ESA be 
potentially affected by the proposed action, no additional action would be required.   

The Marine Mammal Protection Act.  Proposed activities that occur in coastal and open water areas 
may also be affected by the Marine Mammal Protection Act (MMPA) of 1972 (16 U.S.C. 1361 et seq.), 
as amended through 1997.  The MMPA established a Federal responsibility to conserve marine mammals 
and associated essential habitats in U.S. waters, by placing, with limited exceptions including for military 
readiness activities, a moratorium on the “taking” of marine mammals in waters or on lands under 
U.S. jurisdiction.  Management of the MMPA is vested in the U.S. Department of Commerce (NMFS, 
also known as National Oceanic and Atmospheric Administration (NOAA) Fisheries) for cetaceans 
(whales and dolphins) and for pinnipeds (seals and sea lions) other than walrus.  The DOI agency 
USFWS is responsible for all other marine mammals, including sea otter, walrus, polar bear, dugong, and 
manatee.  The MMPA generally assigns identical responsibilities to the Secretaries of the two 
Departments. 

The Migratory Bird Treaty Act.  The Migratory Bird Treaty Act (MBTA) governs the taking, killing, 
possession, transportation, and importation of migratory birds, their eggs, parts, and nests.  The take of all 
migratory birds is governed by the MBTA’s regulation that affects educational, scientific, and 
recreational purposes, and accordingly limits the harvest to levels that prevent overuse.  The MBTA also 
prohibits the export, selling, purchase, barter, or offering for sale, purchase, or barter of any migratory 
bird, its eggs, parts, and nests, except as authorized under a valid permit (50 CFR 21.11). 

The Bald and Golden Eagle Protection Act.  The Bald and Golden Eagle Protection Act prohibits 
anyone, without a permit issued by the Secretary of the Interior, from “taking” bald or golden 
eagles. “Taking” is described to include their parts, nests, or eggs, molesting, or disturbing the 
birds.  In addition to direct actions on the birds, the Act also covers disturbance that may result 
from human-induced changes to the traditional nest sites as such changes may interfere or 
interrupt their normal behavior and cause them to abandon their nests (16 U.S.C. 668-668d). 

http://en.wikipedia.org/wiki/Prohibit�
http://en.wikipedia.org/wiki/License�
http://en.wikipedia.org/wiki/United_States_Secretary_of_the_Interior�
http://en.wikipedia.org/wiki/Bald_Eagle�
http://en.wikipedia.org/wiki/Bald_Eagle�
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EO 13186.  Responsibilities of Federal Agencies to Protect Migratory Birds, outlines the responsibilities 
of Federal agencies to protect migratory birds, in accordance with the MBTA, the Bald and Golden Eagle 
Protection Acts, the Fish and Wildlife Coordination Act, ESA, and NEPA.  This order accomplishes the 
following: 

• Specifies the USFWS as the lead for coordinating and implementing EO 13186 

• Requires Federal agencies to incorporate migratory bird protection measures into their activities 

• Requires Federal agencies to obtain permits from USFWS before any “take” occurs, even when 
the agency’s intent is not to kill or injure migratory birds 

The Clean Water Act.  The CWA and the EPA Storm Water General Permit regulate pollutant 
discharges.  Section 404 of the CWA and EO 11990, Protection of Wetlands, regulate development 
activities in or near streams or wetlands.  Potential development actions that may affect streams and/or 
wetlands (e.g., road construction) require notification of the USACE and authorization for dredging and 
filling in wetlands under a nationwide or regional permit. 

The Sikes Act.  The Sikes Act (16 U.S.C. 670a) applies to Federal land under DoD control and, among 
other things, requires military services to establish INRMPs to conserve natural resources on military 
installations.  The INRMPs include inventories and evaluations of threatened and endangered species, 
other fish and wildlife resources, wetlands, migratory bird habitat, and forest lands on each installation.  
INRMPs include an assessment of impacts of military activities on natural resources and describe means 
to mitigate these impacts.  The Fish and Wildlife Cooperative Plan is the component of the INRMP that 
describes how the fish and wildlife resources at an installation will be managed.  It is a cooperative 
agreement between the Sikes Act’s required partners:  the installation, the USFWS, and the Alaska 
Department of Fish and Game (ADFG).  The plan provides a program for the development, maintenance, 
and coordination of wildlife, fish, and game conservation (USARAK 2006b).  This program includes 
habitat improvements or modifications, wildlife considerations in all range rehabilitation, control of off-
road vehicle traffic, consumptive and nonconsumptive use and protection of fish and wildlife resources, 
natural resources law enforcement requirements, and designated responsibilities for the control and 
disposal of feral animals. 

Additionally, USARAK Regulation 350-2 (USARAK 2011), Range Safety; AR 200-1, Environmental 
Protection and Enhancement (Army 2007b); AR 200-2, Environmental Effects of Army Actions (Army 
1988); and AR 200-3, Natural Resources – Land, Forest, and Wildlife Management (Army 1995), 
provide procedures for protecting vegetation on lands used by the Army. 

B.8.3 General Description of Affected Environment 

B.8.3.1 Vegetation and Wildlife 

B.8.3.1.1 Ecoregions  

Ecoregions, as developed by Nowacki et al. (2001), provide a way to describe broad-scale characteristics 
of terrestrial environments.  Ecoregions in the area potentially affected by the proposed actions (shown in 
Figure B-11) reflect the relationships between abiotic conditions (e.g., radiant energy, moisture, nutrients, 
disturbance) in a region and the flora and fauna supported by that region (USACE 2003).  The area 
potentially affected by the proposed actions includes portions of 17 ecoregions. 
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The nine military installations within the area potentially affected by the proposed actions occur almost 
entirely within three ecoregions, the Yukon-Tanana Uplands, Tanana-Kuskokwim Lowlands, and the 
Cook Inlet Basin, with a small portion overlapping the Chugach-St. Elias Mountains.  Dominant plant 
species and typical wildlife of these four ecoregions are presented in Figure B-11 and described below. 

Table B–15.  Ecoregions by Installation in the Areas Potentially Affected by the Proposed Action 
Broad 

Regional 
Type 

Major 
Vegetation 

Community Ecoregion 

Dominant Plant 
Species or 

Associations 

Typical Wildlife 
(representative 

species) 
Installations 

Present 

Boreal Intermontane 
Boreal 

Yukon-
Tanana 
Uplands 

White spruce, birch, 
aspen, black spruce, 
low shrubby birch, and 
lichen tundra in higher 
elevations 

Caribou, moose, 
snowshoe hare, 
marten, lynx, 
black bear, brown 
bear, peregrine 
falcon,  salmon 

Eielson AFB, 
Yukon TA 

Tanana-
Kuskokwim 
Lowlands 

Bog, fens, sedges, black 
spruce, white spruce, 
balsam poplar, aspen, 
white birch, alder 

Moose, black 
bear, beaver, 
porcupine, 
trumpeter swan, 
waterfowl 

Donnelly TA, 
Fort Wainwright, 
Tanana Flats TA, 
Blair Lakes 
Range, 
Gerstle River TA 

Alaska 
Range 
Transition 

Cook Inlet 
Basin 

Black spruce, white 
spruce, Sitka spruce, 
aspen, birch, willow, 
alder 

Trumpeter swan, 
shorebirds, Dolly 
Varden, whitefish, 
moose, black bear, 
beaver, muskrat 

JBER 

Maritime Coastal 
Rainforests 

Chugach-St. 
Elias 
Mountains 

Alpine communities of 
sedges, grasses, and 
low shrubs in high 
elevations; alder 
shrublands and mixed 
forests in lower 
elevations 

Dall sheep, hoary 
marmot, pika, 
ptarmigan, moose, 
brown bear, black 
bear, beluga 
whales 

JBER 
TMAA 

Key:  AFB=Air Force Base; TA=training area; JBER=Joint Base Elmendorf-Richardson; TMAA=Temporary Maritime 
Activities Area. 

Source:  Nowacki et al. 2001. 

Scientific names will be provided at first use, according to the USDA PLANTS database for plant species 
and Integrated Taxonomic Information System (ITIS) website for animals.   

Yukon-Tanana Uplands.  The broad, rounded mountains of moderate height within the Yukon-Tanana 
Uplands are affected by a strongly continental climate, with warm summers and very cold winters 
(Nowacki et al. 2001).  Vegetation is dominated by white spruce (Picea glauca), birch (Betula spp.), and 
aspen (Populus tremuloides) on south-facing slopes; black spruce (Picea mariana) on north-facing 
slopes; and black spruce woodlands and tussock and scrub bogs in valley bottoms.  Floodplains of 
headwater streams support white spruce, balsam poplar (Populus balsamifera), alder (Alnus spp.), and 
willows (Salix spp.).  Above the treeline, low shrubby birch and lichen tundra dominate.  This area has the 
highest incidence of lightning strikes in Alaska and the Yukon Territory, causing frequent forest fires.  
Caribou (Rangifera tarandus), moose (Alces alces), snowshoe hare (Lepus americanus), marten (Martes 
americana), lynx (Lynx canadensis), black bear (Ulnus americanus), and brown bear (U. arctos) are 
plentiful.  The area’s abundant cliffs provide important habitat for peregrine falcons.  The clear headwater 
streams are important spawning areas for three salmon species:  Chinook (Oncorhynchus tshawytscha), 
chum (O. keta), and coho (O. kisutch). 
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Figure B-11.  Ecoregions in Central Alaska 
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Tanana-Kuskokwim Lowlands.  The Tanana-Kuskokwim Lowlands is an alluvial plain that slopes 
gently northward from the Alaska Range (Nowacki et al. 2001).  A dry continental climate prevails, with 
cool summers and cold winters.  Even though a rain shadow exists due to the neighboring Alaska Range, 
surface moisture is rather abundant due to the gentle topography, patches of impermeable permafrost, and 
poor soil drainage.  Bogs and fens caused by retreating permafrost are frequent and may be expected to 
increase in number and size with continuing climate warming (Nowacki et al. 2001).  Streams flowing 
across these lowlands ultimately drain into one of two large river systems, the Tanana or Kuskokwim.  
Boreal forests dominate the landscape, with black spruce in bogs; white spruce and balsam poplar along 
rivers; and white spruce, white birch, and aspen on south-facing slopes.  The coldest, wettest areas on 
permafrost flats support birch, heath shrubs, and sedge tussocks.  Tall willow, birch, and alder 
communities are scattered throughout.  The mosaic of wet habitats is ideal for moose, black bear, beaver 
(Castor canadensis), porcupine (Erethizon dorsatus), trumpeter swan (Cygnus buccinator), and numerous 
other waterfowl. 

Cook Inlet Basin.  This gently sloping lowland contains numerous lakes, ponds, and wetlands that attract 
large numbers of waterfowl (including trumpeter swans) and shorebirds (Nowacki et al. 2001).  Several 
river systems support recovering salmon runs and the bears, bald eagles (Haliaeetus leucocephalus) and 
ravens (Corvus corax) that prey on them.  A mix of maritime and continental climates prevails, with 
moderate fluctuations of seasonal temperature and abundant precipitation.  This climate, coupled with the 
flat to gently sloping organic soils, supports black spruce forests and woodlands along with heath shrubs 
in open bogs.  Mixed forests of white and Sitka spruce (Picea sitchensis), aspen, and birch grow on 
better-drained sites and grade into tall shrub communities of willow and alder on slopes along the 
periphery of the basin.  A mixture of wetland habitats supports numerous moose, black bears, beavers, 
and muskrats (Ondatra zibethicus). 

Chugach-St. Elias Mountains.  This ecoregion consists of the largest collection of icefields and glaciers 
found on the globe outside the polar regions (Nowacki et al. 2001).  This mountainous region intercepts 
an abundance of maritime moisture, mainly in the form of snow.  In the summer, glacial meltwaters join 
vast amounts of water draining onto coastal flats.  Some glaciers run all the way to tidewater.  The sheer 
height of these mountains, together with their expansive icefields, serves to isolate the wildlife species 
that occur in the interior, with the only connective corridors along the Alsek and Copper River corridors.  
Alpine vegetation communities of sedges, grasses, and low shrubs support high-elevation species such as 
Dall sheep, mountain goats (Oreamnos americanus), hoary marmots (Marmota caligata), pikas 
(Ochotona princeps), and ptarmigans (Lagopus spp.).  Where glaciers and icefields have receded, broad 
U-shaped valleys occur, many with sinuous lakes.  Alder shrublands and mixed forests grow on lower 
slopes and valley floors where moose and brown and black bear forage.  

Copper River Basin.  This mountain basin lies within the former bed of Glacial Lake Ahtna on fine-
textured lacustrine deposits ringed by coarse glacial tills.  The basin is a large wetland complex underlain 
by thin to moderately thick permafrost and pockmarked with thaw lakes and ponds.  A mix of low shrubs 
and boreal black spruce forests and woodlands grows in the wet organic soils (Nowacki et al. 2001).  The 
extensive boreal forests in the project region are prone to wildfire, the potential extent of which is 
increased with direct and indirect effects of global warming and fuel buildup (Chapin et al. 2008). The 
forests are adapted to and require recurring fire, however, caribou tend to avoid winter habitat burned in 
the last 50–60 years because of a lack of adequate lichen abundance due to the slow pace of lichen 
regeneration after fire (Rupp et al. 2006) compared to regeneration of other boreal forest vegetation.  
Cottonwood, willow, and alder line rivers and streams as they braid or meander across the basin.  Spring 
floods are common along drainages.  Arctic grayling, burbot, and anadromous sockeye salmon are 
common fishes.  Black and brown bears, caribou, wolverines, and ruffed grouse are present throughout 
these wetland habitats.  The climate is strongly continental, with steep seasonal temperature variation.  
The basin acts as a cold-air sink, and winter temperatures can be bitterly cold.   
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B.8.3.1.2 Wildlife 

Extraordinary in abundance and diversity, the vast numbers of wildlife species that occur in interior 
Alaska are some of the most important natural resources in the state.  Most of the common large mammal 
species listed above by ecoregion (moose, brown and black bear, caribou, lynx) are considered big game 
and are hunted and/or trapped in Alaska, providing a source of recreation, subsistence, and substantial 
economic value for the state.  Wildlife habitats sensitive to disturbance that occur within the areas 
potentially affected by the proposed actions are discussed below and in more detail in Chapter 3 under 
specific alternatives.   

Mammals.  Medium-size to small mammals found throughout interior Alaska include red fox (Vulpes 
vulpes), snowshoe hare, marten, red squirrel (Tamiasciurus hudsonicus), beaver, muskrat, mink (Neovison 
[=Mustela] vison), bats, such as little brown bat (Myotis lucifugus), and various voles and mice.  Many of 
these animals are also hunted or trapped recreationally and for subsistence, and they too represent a 
significant economic resource.  Subsistence hunting is described in more detail in Section B.13. 

Bird Species.  Common upland bird species that occur in interior Alaska year-round include spruce 
grouse (Falcipennis canadensis), ruffed grouse (Bonasa umbellus), and ptarmigan.  Common breeding 
birds in the region that are present in spring and summer include alder flycatcher (Empidonax alnorum), 
chickadee (Poecile spp.), gray jay (Perisoreus canadensis), Swainson’s thrush (Catharus ustulatus), 
myrtle warbler (Dendroica coronata), and slate-colored junco (Junco hyemalis).  Olive sided flycatcher 
(Contopus cooperi), rusty blackbird (Euphagus carolinus), and blackpoll warbler (Dendroica striata) are 
common within JPARC training areas and are considered “sensitive” by DoD Partners in Flight. Summer 
resident raptors in interior Alaska include northern goshawk (Accipiter gentilis), sharp-shinned hawk (A. 
striatus), great horned owl (Bubo virginianus), northern harrier (Circus cyaneus), red-tailed hawk (Buteo 
jamaicensis), bald eagle, and American kestrel (Falco sparverius).  These birds of prey primarily hunt the 
small mammals, rodents, and smaller birds of the region.  Bald eagles feed on waterfowl, carrion, and fish 
as well.  (Figure B-12 depicts the known eagle nests in the ROI.) Raptor populations in Alaska fluctuate 
annually in response to prey abundance and other environmental factors. 

Fish and Aquatic Resources.  At least five salmon species plus other sought-after game fish (e.g. Arctic 
char [Salvelinus alpinus], grayling [Thymallus arcticus], northern pike [Esox lucius], rainbow trout 
[Oncorhynchus mykiss], and Dolly Varden [Salvelinus malma]) breed within the many rivers and creeks 
that occur in the area potentially affected by the project.  Fish resources are important as a wildlife food 
source as well as for human recreation and consumption.  The aquatic resources available in the region 
are vital for the millions of migratory waterfowl of various species that use the wetlands for resting, 
stopover feeding, and to breed within the area potentially affected by the project.  Waterfowl, in turn, are 
important to recreational and subsistence hunters. 

Wildlife Travel Routes.  Wildlife travel routes or corridors serve as important connections between 
habitats, their usage varying from daily movements of animals following the availability of food sources 
and cover to seasonal migration patterns across vast regions.  Wildlife corridors can provide access to 
resources or habitat necessary for life stages such as breeding, the bearing of young, wintering, or 
hibernation.  Wildlife movements along typical corridors usually fall into one of three categories:  
(1) dispersal (i.e., juvenile animals moving from natal areas or individuals extending their range); 
(2) seasonal migration, which can include searching for mates, breeding areas, and shelters for 
hibernation; and (3) local movements related to home range activities (foraging for food or water, 
defending territories, or locating cover).  The data available on the project area includes routes used by 
caribou to migrate to and from seasonal ranges, as depicted in Figure B-13.  Adverse impacts on wildlife 
travel routes can often be avoided by seasonally restricting when people and/or vehicles are in those 
areas.  Also, the siting of new construction should avoid cutting off or blocking wildlife travel routes. 
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Figure B-12.  Known Eagles Nests in the Region of Influence 
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Figure B-13.  Important Bison and Caribou Habitat in the ROI 
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Migratory Birds.  Migratory bird flyways refer to established migration routes that avian species use 
year after year to travel between nesting and wintering areas across the United States and into adjacent 
countries.  The continuing survival of many species is dependent upon the maintenance of access to these 
flyways to reach summer and winter habitats.  Ensuring such access has been the object of international 
agreements/treaties such as the MBTA.  Figure B-14 depicts the Pacific Flyway as it extends over the 
western Arctic, including Alaska and the Aleutian Islands and blends into the Rocky Mountain and 
Pacific Coast regions of Canada, the United States, and Mexico, south to where it becomes combined 
with other flyways in Central and South America (birdnature.com 2011).  The coastal route that may be 
the best defined Arctic route in North America allows the passage of gulls, ducks, and other water birds 
across the Alaska Peninsula and the Gulf of Alaska paralleling the coastline of British Columbia, 
Washington, Oregon, and California.  The vast delta region of the Yukon River in Alaska, a breeding 
ground for many species of waterfowl, marks the northern terminus for some of those birds that use the 
coastal route for most of their migratory flights.  The longest and most important route of the Pacific 
Flyway is that originating in northeastern Alaska and passing for most of its length through the interior 
before heading south across Canada (birdnature.com 2011).  Most of the waterfowl that travel along this 
route (e.g., ducks, geese, swans, sandhill cranes) nest in the Alaska interior.  Known migration routes for 
waterfowl species present in the area potentially affected by the proposed actions as well as some known 
sensitive areas used for nesting are depicted in Figure B-15.  Most military and other aviation agencies are 
aware of these flyways and already take precautions to avoid sensitive areas during the spring and fall 
migration periods. 
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Figure B-14.  Major Migratory Bird Flyways Affecting the JPARC Region 
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Figure B-15.  Important Migratory Bird Routes and Habitats in the ROI 



JPARC Modernization and Enhancement 
Environmental Impact Statement 

B-78 Final June 2013 

This page intentionally left blank. 



 
Appendix B – Definition of the Resources and Regulatory Settings 

June 2013 Final B-79 

B.8.3.2 Other Sensitive Habitats and Protected Species 

Sensitive habitats are vulnerable to disturbance from various sources including humans, aircraft, 
watercraft and land vehicles, training activities, and construction activity.  Sensitive wildlife habitats 
include those areas required to complete a portion of a species’ life stage such as rutting, breeding, or 
special seasonal foraging (winter or spring), as well as parturition areas such as those used for lambing, 
calving, and nesting.  Wildlife using these areas may be more alert and responsive to disturbances, and 
therefore may be vulnerable to adverse impacts on fitness or reproductive success.  Larger, more general 
sensitive areas for wildlife include travel routes, migratory flyways, wetland areas, open water, and rivers.  
The known sensitive habitats and migration routes used by common terrestrial big game wildlife species 
that were available for project mapping are presented in Figure B-13 and Figure B-16.  The presence of 
sensitive habitats or species may constrain expansion of military activities in specific areas.  Sensitive 
areas near the area potentially affected by the proposed actions will be discussed in detail in Chapter 3. 

Special Status Species.  ESA- and state-listed sensitive wildlife species occurrence data were requested 
from the Alaska Natural Heritage Program (ANHP) and results were received March 31, 2010.  No 
Federally listed, proposed, or candidate species are known to be present in the terrestrial areas potentially 
affected by the proposed actions.  Nine birds (all migratory species) and one mammal with state 
sensitivity rankings were recorded as being present within the area potentially affected by the proposed 
actions.  As for all heritage programs, the data reflect only those observations that have been mapped and 
reported to the ANHP.  The specific observation points are less important to a large-scale project such as 
this than are the known aggregations of breeding, nesting, and other parturition habitats; seasonal ranges; 
and migration areas used by both common and sensitive species.  Avoiding these sensitive habitat areas 
would reduce impacts on the largest numbers of species and would minimize safety risks.  Known 
sensitive habitats on a project-level scale will be discussed in detail in Chapter 3.   

B.8.3.3 Wetlands and Aquatic Areas 

Wetland Areas.  Wet areas that occur in the region include wetlands with seasonally persistent shallow 
open water areas interspersed with wet meadows that support emergent aquatic vegetation (e.g., sedges, 
grasses).  More details are provided in Section B.6, Water and Wetlands.  The extensive wetlands across 
Alaska’s interior, in particular water bodies with stable water levels, are used in spring and fall by 
waterfowl and shorebirds for resting, feeding, breeding, and nesting.  Migratory bird species expected to 
use wet areas in the area potentially affected by the proposed actions include a variety of waterfowl such 
as geese, ducks, loons, grebes, and scoters.  In general, wet areas are avoided for new construction due to 
poor soil stability.  Training may be able to take place on wet areas that are frozen from fall through 
winter, which would also reduce most adverse wildlife effects.  Areas where waterfowl congregate during 
spring and fall pose seasonal safety hazards for low-altitude aircraft operations and are also generally 
avoided. 
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Permafrost  

Permafrost is important to Arctic life and includes the soil layers that have remained at or colder than 
0 degrees Celsius for at least two consecutive years.  Precipitation is minimal in much of the area 
potentially affected by the proposed actions and tends to accumulate on the soil surface because it cannot 
penetrate into the frozen permafrost.  During summer months a thin layer of soil closest to the surface can 
thaw, and the resulting water along with water from precipitation cannot percolate into the frozen layer 
beneath.  This causes large portions of the Arctic landscape to be water-saturated throughout the summer 
months.  This saturated soil provides habitat for plants, animals, and insects that rely on the abundant 
water source as well as the rich organic matter that occur there.  Additionally, by slowing downward 
water movement and causing saturated conditions at the surface during the growing season, permafrost 
can influence the overlying vegetation, resulting in stunted forests of shallow-rooted species such as black 
spruce, which has some tolerance to saturated conditions in the root zone but also utilizes nutrients 
located near the surface.   

Soil properties of permafrost are discussed in detail in Physical Resources Section B.5.  Low-lying areas 
typically have permafrost near the surface and support stunted black spruce, whereas white spruce-birch 
forests are found on permafrost-free soils where roots can penetrate deeper.  North-facing slopes are also 
most likely to contain permafrost, illustrating the importance of solar radiation in this region.  Vegetation, 
as well as peat (decomposing vegetation), acts as a protective, insulating layer regulating ground 
temperature and depth of seasonal thawing for the underlying frozen soil and reducing the sun’s rays that 
the soil receives.  Removal or disturbance of vegetation, either by natural processes or by humans, causes 
thawing of the underlying permafrost.  More extensive melting may cause sinkholes and other unstable 
conditions in permafrost areas. 

Open Water and Rivers.  The rivers present in the project area are known for supporting abundant 
species and numbers of fish, which are a valued biological, recreational, and subsistence resource in the 
region.  Native fish found in the waterways potentially affected by the proposed actions include Chinook 
salmon, chum salmon, coho salmon, burbot, Arctic grayling, northern pike, chub, whitefish (several 
species), sheefish, rainbow trout, and Arctic char.  Many native and exotic fish species, including rainbow 
trout, Arctic grayling, Arctic char, coho salmon, and Chinook salmon, are stocked by the state into 
waterways for recreational and subsistence angling purposes.  More information on subsistence fishing is 
available in Section B.13.  Fish-spawning locations are sensitive to changes in water quality caused by 
adjacent soil disturbance and subsequent sediment runoff into streams, which could limit the siting of 
nearby construction activities. 

Maritime/Coastal Areas 

Missile Live Fire with AIM-9X and AIM-120 is the only JPARC proposed action that would occur over 
the Gulf of Alaska (GOA) within the TMAA and warning area.  The GOA is a highly productive region 
for a large variety of marine fish and shellfish populations and supports some of the most productive 
fisheries in the United States.  In the GOA, most of the fishery resources are found along the broad 
continental shelf ecosystem (Navy 2011).  Important marine fish species include salmonids (Chinook, 
coho, chum, pink, and sockeye salmon, and steelhead), Pacific halibut, shelf and slope groundfish 
(walleye pollock, Pacific, sablefish, rockfishes, rex sole, Dover sole, arrowtooth flounder), Dungeness 
crab, and scallops.   
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Figure B-16.  Important Dall Sheep, Moose, and Brown Bear Habitat in the ROI 
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The Pacific high-seas salmon are arguably the most important living marine resource within the GOA.  
Currently the GOA supports habitats for ESA-listed populations of high-seas Chinook, coho, chum, and 
sockeye salmon, and steelhead.  Many species of marine mammals spend time in the GOA including 
cetaceans (whales and dolphins), pinnipeds (seals and sea lions), and sea otters.  Occasional sightings of 
sea turtles also occur there.  Some of the species present in the TMAA are listed as endangered or 
threatened under the ESA.  These are identified in Section 3.11.8, Biological Resources for the Missile 
Live Fire AIM-9 and AIM-120 project. 

B.8.3.4 Natural Resource Management 

Military Installations.  The regulations, purpose and importance of INRMPs were discussed in 
Section B.8.1 Regulatory Setting (under The Sikes Act).  All available INRMPs for relevant JPARC 
military installations were obtained and referenced for this analysis.  To guide and regulate the actions of 
Army personnel using and managing training lands, the Army has developed the Integrated Training Area 
Management (ITAM) program.  The goals of ITAM are based on integration of the military mission, 
natural resource stewardship, and environmental compliance on Army training installations.  The data 
provide installation-wide summaries of land use, disturbance, plant cover, vegetation communities, 
tactical concealment, birds, and small mammals.  Other elements of ITAM include (1) Range and 
Training Land Assessment (RTLA), which addresses inventory and monitoring of natural resources in 
order to document resource conditions and assess the ability of the land to withstand impacts; (2) Land 
Rehabilitation and Maintenance (LRAM), which covers vegetation removal, revegetation, and preventive 
and corrective measures to restore the land and enhance the realism of training; (3) Sustainable Range 
Awareness (SRA), which educates officers, enlisted Soldiers, and community members to foster the wise 
use of our land; (4) Training Requirements Integration (TRI), which improves coordination and facilitates 
cooperation by providing information on land resource requirements; and (5) GIS, which provides 
standard mapping and spatial analysis capabilities that support the ITAM program components.  

Aircraft Strike Hazard.  Wildlife-aircraft strikes constitute a serious human safety concern; they can 
result in loss or damage to aircraft and death or injury to aircrew or local human populations.  Because the 
actual threat of strikes affecting local wildlife populations is negligible compared to populations present 
and other sources of mortality, aircraft strikes are more of a human safety concern than a wildlife issue 
and more details are discussed under the Safety Section B.3.  Aircraft may encounter terrestrial animals 
on runways and birds at altitudes up to 30,000 feet MSL or higher; however, most incidents tend to occur 
at lower altitudes.  More than 97 percent of reported bird strikes occur below 3,000 feet AGL.  
Approximately 30 percent of bird strikes happen in the airport environment, and almost 55 percent, 
during low-altitude flight training (AFSC 2010).  The potential for bird-aircraft strikes is greatest in areas 
used as seasonal migration corridors (flyways) or where birds congregate for foraging or resting 
(e.g., open water bodies, rivers, wetlands).  The known and mapped migratory bird routes and general 
nesting, foraging, and resting areas in the project vicinity are discussed in Section B.8.3.1.2, Wildlife, and 
depicted in Figure B-15.  The larger migratory waterfowl species (e.g., ducks, geese, swans) are the most 
hazardous birds to low-flying aircraft because of their size and their propensity for migrating in large 
flocks at various elevations and times of day.  Waterfowl vary considerably in size:  from 1 to 2 pounds 
for ducks, 5 to 8 pounds for geese, and up to 20 pounds for most swans.  The two distinct migratory 
seasons, fall and spring are the times most likely for bird-aircraft strikes.  These birds typically migrate at 
night, but also take advantage of optimal daytime migration weather and generally fly between 1,000 to 
4,000 feet AGL (Griese 2007). 

In addition to waterfowl, raptors, shorebirds, gulls, songbirds, and other birds also pose a hazard for 
aircraft strikes.  Strike data for restricted areas show that incidents involving raptors result in the majority 
of serious (Class A or B) mishaps.  Raptors of greatest concern in the ROI are eagles and hawks.  In 
Alaska, migration periods for waterfowl and raptors are from August to October and from April to May.  
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In general, aircraft flights above 2,000 to 3,000 feet AGL would be higher than where most migrating and 
resident raptors occur.  Songbirds are small birds, usually less than one pound, and pose less of a threat to 
aircraft.  During nocturnal migration periods, songbirds navigate along major rivers, typically between 
500 to 3,000 feet AGL. 

Several installations have developed aggressive procedures (e.g., limited low-altitude operations, seasonal 
restrictions) designed to minimize bird-aircraft strikes.  To the extent possible, airspace planning and 
target placement avoids large bird congregation areas and major flyways to ensure essential year-round 
access and training flexibility.  Implementation of appropriate safety procedures is a standard method for 
managing bird strike risks. 

State and Federal Game and Fish Management 

Game Management Units (GMUs), which are designated geographic areas, specific hunting seasons, and 
appropriate licensing have been established by the ADFG to help manage big game populations.  Refer to 
Section B.10.2.3, Recreation, and Section B.13, Subsistence Resources, for more details on hunting in the 
area potentially affected by the proposed actions.  Chapter 3 also includes discussions of wildlife species 
that may be affected by project actions.    

Fisheries 

As discussed above under Fish and Aquatic Resources, fisheries are an important recreational, 
subsistence, and economic resource in interior Alaska.  See Section B.10.2.3, Recreation, and 
Section B.13, Subsistence Resources, for more detailed information on Fishing/Angling Resources.  The 
ADFG manages the resource by maintaining a database of Important Anadromous Fish Waters pursuant 
to Alaska Statute (AS) 16.05.871, providing maps divided into approximately 250-square-mile sections.  
ADFG issues fishing licenses to participate in commercial, sport, and personal use angling activities.  
ADFG also manages the resource by regulating activities in anadromous and resident fish-bearing streams 
through issuing fish habitat permits.  Important species include finfish such as Arctic grayling, rainbow 
trout, northern pike, and Dolly Varden/Arctic char in addition to several salmon species. 

Fire Management 

Fire plays a natural and essential ecological role for maintaining the viability of boreal forest ecosystems.  
DoD personnel are well aware of fire’s destructive potential in relation to human life, property, and 
valued resources, and are adept in the difficult decision-making process concerning fire suppression.  
Installation INRMPs describe the programs, policies, and procedures for integrated wildland fire 
management on USARAK lands and include an Integrated Wildland Fire Management Plan 
(USARAK 2006b).  These plans reduce wildland fire potential, effectively protect and enhance valuable 
natural and cultural resources, integrate applicable state and local permit and reporting requirements, and 
implement ecosystem management goals and objectives on USARAK lands, all while directly supporting 
USARAK missions and remaining consistent with other plans.  Wildland fire management in Alaska 
requires multi-agency cooperation.  The Federal agencies have developed agreements that establish the 
Alaska Fire Service’s responsibility for all fire detection and suppression on installation lands.  Consistent 
with those agreements, the Army provides the Alaska Fire Service with the use of certain buildings, 
utilities, land, training services, air support, and other support services (USARAK 2006b). 

In fire-prone areas, climate, human activity, and types of vegetation (or fuels) determine the level of 
wildland fire risk.  Presuppression activities, including planning, prevention, fuels management, and 
prescribed burning, reduce wildland fire risk (USARAK 2006b).  Prevention includes automated fire 
weather stations located across USARAK training areas and the FireWise Program, established 
nationwide to convey information to private homeowners on how to protect their property from wildland 
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fires.  An example is “fuel modification,” defined as removing and/or modifying an area of flammable 
vegetation, whether by constructing and maintaining a combination of fuel breaks and firebreaks or by 
prescribed burning.  If a wildland fire escapes the initial attack, fuel breaks and other fuel modification 
areas provide the most logical locations for fire containment lines.  Well-maintained fuel breaks and other 
fuel modifications provide defensible space that aids in wildland fire containment (USARAK 2006b). 

B.8.3.5 Subsistence Resources 

As described in Section B.13, Subsistence Resources, many local residents, particularly rural Alaskans 
and Alaska Native cultures, rely on native fish and game resources for part of their annual food and 
clothing supplies.  Many Alaskan plant and wildlife species, including some considered sensitive, are 
legally hunted, trapped, and fished as subsistence resources.  Included are salmon, freshwater fish, 
waterfowl, seals, moose, caribou, Dall sheep, black bear, porcupine, and many other species of small 
game.  Subsistence also includes the collection of many native plants (e.g., berries, roots) that may be 
used as food, fiber, fuel, tools, or structural material. 

B.9 CULTURAL RESOURCES  

B.9.1 Definition of Resource 

Cultural resources are prehistoric and historic sites, buildings, districts, or objects that are important to a 
culture or community for scientific, traditional, religious or other purposes.  Cultural resources are 
generally divided into six categories:  archaeological resources, architectural resources, traditional 
cultural properties, cultural landscapes, National Historic Landmarks, and National Monuments.  

Archaeological resources occur in places where people altered the ground surface or left artifacts or 
other physical remains (e.g., arrowheads, glass bottles, pottery).  Archaeological resources can be 
classified as either sites or isolates.  Isolates generally cover a small area and often contain only one or 
two artifacts, while sites are usually larger in size, contain more artifacts, and sometimes contain features 
or structures.  Archaeological resources can be either prehistoric or historic.  

Architectural resources are standing buildings, dams, canals, bridges, windmills, oil wells, and other 
such structures.  Generally, they must be more than 50 years old to be considered for inclusion in the 
National Register of Historic Places (National Register), although resources dating to defined periods of 
historical significance, such as the Cold War era (1946–1989) may also be considered eligible.  

Traditional cultural properties are properties, sites, or other resources associated with the cultural 
practices or beliefs of a living community that link the community to its past and help maintain its 
cultural identity and are listed or eligible for listing on the National Register.  Traditional cultural 
resources are areas that are associated with the cultural practices or beliefs of a living community that link 
the community to its past and help maintain its cultural identity that have not been evaluated for National 
Register eligibility.  Sacred sites are well-known areas associated with cultural practices or beliefs of a 
living community.  Most traditional cultural properties, resources, or sacred sites in Alaska are associated 
with Alaska Natives.  Traditional cultural properties or resources may also be associated with other 
traditional lifeways, such as ranching.  Traditional cultural properties or resources can include 
archaeological resources, locations of prehistoric or historic events, sacred areas, sources of raw materials 
used in the manufacture of tools and/or sacred objects, certain plants, or traditional hunting and gathering 
areas.  Historic properties (as defined in the National Historic Preservation Act [16 U.S.C. 470 et seq.] 
and in 36 CFR 800) are significant archaeological, architectural, or traditional resources that are listed or 
eligible for listing on the National Register.  Both historic properties and significant traditional resources 
identified by Alaska Natives are evaluated for potential adverse impacts of an action. 
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Cultural landscapes are geographic areas where cultural and natural resources and wildlife have been 
associated with historic events, activities, or people, or which serve as an example of cultural or aesthetic 
value.  The four types of cultural landscapes are:  historic sites (e.g., battlefields, properties of historic 
figures), historic designed landscapes (e.g., parks, estates, gardens), historic vernacular landscapes 
(e.g., industrial parks, agricultural landscapes, villages), and ethnographic landscapes (contemporary 
settlements, religious sites, massive geological structures).  

National Historic Landmarks are cultural resources of national historic importance and are 
automatically listed on the National Register.  Under the implementing regulations for Section 106 
(36 CFR 800.10) of the National Historic Preservation Act of 1966, as amended (NHPA), special 
consideration to minimize harm to National Historic Landmarks is required, and both the Advisory 
Council for Historic Preservation and the Secretary of the Interior are consulted if any adverse effects are 
likely to occur to such resources.   

National Monuments were established under the Antiquities Act of 1906, which gives the President of 
the United States EO authority to restrict the use of public land owned by the Federal Government as 
parks or conservation lands.  National Monuments are “historic landmarks, historic and prehistoric 
structures, and other objects of historic or scientific interest” (16 U.S.C. 431–433) that were identified for 
protection and Federal management.  National Monuments that are historic in character and managed by 
the NPS are administratively listed on the National Register. 

B.9.2 Regulatory Setting 

The foundation for general legislation for preservation of cultural resources is the NHPA.  Two sections 
of the Act, Sections 106 and 110, outline the processes Federal agencies must follow to manage and 
protect cultural resources or historic properties.  Under the NHPA and its implementing regulations, only 
cultural resources that are listed or eligible for listing on the National Register (historic properties) are 
considered when assessing the possible effects of a Federal undertaking.  

Section 106 requires Federal agencies to consider the effects of actions on historic properties through a 
consultation process.  Evaluation studies are the mechanism by which inventories are performed and 
identified cultural resources are assessed against the criteria established in the National Register and upon 
which all subsequent management decisions are based.  Processes outlined in Section 106 include 
resource identification/inventory, evaluation of significance, assessment of adverse effects on significant 
historic properties, and resolution of adverse effects. The goal of the Section 106 consultation is to 
identify historic properties potentially affected by the Federal undertaking, assess its effects and seek 
ways to avoid, minimize or mitigate any adverse effects on historic properties. 

Archaeological and historic sites and structures are protected under a number of laws, including the 
Antiquities Act of 1906 (16 U.S.C. 431–433), the Historic Sites Act of 1935 (16 U.S.C. 461–467), the 
American Indian Religious Freedom Act of 1978 (AIRFA) (42 U.S.C. 1996), the Archaeological 
Resources Protection Act of 1979 (16 U.S.C. 470aa–470mm), the NHPA (16 U.S.C. 470 et seq.), and the 
Native American Graves Protection and Repatriation Act of 1990 (NAGPRA) (25 U.S.C. 3001 et seq.).   

Certain Native American sites of traditional cultural and religious importance may not meet National 
Register criteria as historic properties, but are still considered to be cultural resources.  The DoD’s 
American Indian and Alaska Native Policy and DoD Instruction 4710.02, Interaction with Federally 
Recognized Tribes (2006) emphasize the importance of respecting and consulting with tribal governments 
on a government-to-government basis to assess the effects of proposed DoD actions that may have the 
potential to significantly affect protected tribal rights, Indian land, or resources before decisions are made 
by the Services (DoD 1998).  Properties identified by tribes as properties of traditional cultural and 
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religious importance, but do not qualify for listing on the National Register, are still managed according 
to the DoD American Indian and Alaska Native Policy. 

Several regulations address the requirement of Federal agencies to notify or consult with Native American 
tribes or otherwise consider their interests when planning and implementing Federal undertakings.  In 
particular, on April 29, 1994, the President issued the Memorandum on Government-to-Government 
Relations with Native American Tribal Governments, which specifies a commitment to developing more 
effective day-to-day working relationships with sovereign tribal governments.  In addition to the 
Memorandum, EO 13175, Consultation and Coordination with Indian Tribal Governments 
(November 6, 2000), reaffirms the U.S. Government’s responsibility for continued collaboration and 
consultation with tribal governments in the development of Federal policies that have tribal implications, 
to strengthen the government-to-government relationships with Native American tribes, and reduce the 
imposition of unfunded mandates upon Native American tribes.  This EO supersedes EO 13084, signed 
May 14, 1998. 

EO 13007, Indian Sacred Sites, issued on May 24, 1996, requires that in managing Federal lands, 
agencies must accommodate access to and ceremonial use of sacred sites, which may or may not be 
protected by other laws or regulations, and must avoid adversely affecting the physical integrity of these 
sites.   

EO 13287, Preserve America, signed March 3, 2003, directs Federal agencies to increase their knowledge 
of historic resources in their care and to enhance the management of these assets, and promotes 
intergovernmental cooperation and partnerships for the preservation and use of historic properties.  

DoD Instruction 4715.16, Cultural Resources Management (DoD 2008), establishes DoD policy and 
assigns responsibilities to comply with applicable Federal statutory and regulatory requirements, EOs, 
and presidential memorandums for the integrated management of cultural resources on DoD-managed 
lands. 

DoD Instruction 4710.02, DoD Interactions with Federally-Recognized Tribes, September 16, 2006 
(DoD 2006), implements the DoD Native American and Alaska Native Policy, assigns responsibilities, 
and provides procedures for DoD interaction with Federally recognized tribes.  The NHPA requires 
agencies to consult with Native American tribes if a proposed Federal action may affect historic 
properties to which they attach religious and cultural significance.  The AIRFA sets the policy of the 
United States to “protect and preserve for American Indians their inherent right of freedom to believe, 
express, and exercise the traditional religions of the American Indian…including but not limited to access 
to sites, use and possession of sacred objects, and the freedom to worship through ceremonies and 
traditional rites.”   

AFI 32-7065, Cultural Resources Management Program (Air Force 2004c), supplements Air Force 
policy for managing cultural resources to support the military mission and to meet legal compliance 
requirements and establishes guidelines for managing and protecting cultural resources on property 
affected by Air Force operations in the United States.  AFI 32-7065 implements Air Force Planning 
Document 32-70, Environmental Quality (Air Force 1994a), and DoD Instruction 4715.3, Environmental 
Conservation Program (DoD 1996). 

AR 200-1, Environmental Protection and Enhancement (Army 2007b), is the Army’s policy for 
managing cultural resources to meet legal compliance requirements and to support the military mission.  
It prescribes Army policies, procedures, and responsibilities for meeting cultural resources compliance 
and management requirements. 
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AR 200-1, Environmental Protection and Enhancement (Army 2007b), provides implementing guidance 
for Army policy requirements contained in AR 200-1.  It outlines a cultural resources management 
strategy, provides integrated cultural resources management plan preparation guidelines, provides 
implementing guidance for regulatory/statutory compliance activities, and contains guidelines for 
consulting with Native Americans. 

The Alaska Office of History and Archaeology implements the Alaska Historic Preservation Act (Alaska 
Statute 41.35.70) and works to preserve sites and buildings that reflect the heritage of Alaska. The Alaska 
Office of History and Archaeology are consulting parties in any section 106 consultation. 

B.9.3 General Description of Affected Environment 

Cultural resources in the JPARC planning area include prehistoric archaeological sites; historic 
archaeological sites; historic buildings and structures; and properties of traditional, religious, and cultural 
significance.  Prehistoric sites are often found in locations that are higher in elevation than the 
surrounding landscape, such as bluffs and terraces, and usually in proximity to water, including rivers, 
drainages, and lake margins.  Historic sites in the region are often associated with historic roads/trails, 
rivers, drainages, and lake margins.  Cold War–era historic properties are found on many military 
installations in this region.  Properties of traditional, religious, and cultural significance are found 
throughout the region and are identified through consultation with tribes that have knowledge of the 
geographical area of interest. 

B.9.3.1 Prehistoric and Historic Eras 

Discussion of the cultural history of Alaska is commonly divided into two general periods:  prehistory 
and history.  Table B–16 outlines the dates and characteristics of the Prehistoric and Historic Periods of 
Alaska, and a brief historic overview is in Appendix H. 

Prehistory refers to the period for which there exists no documentary (e.g., written) evidence of the events 
or people living during that time.  Alaskan prehistory varies regionally due to natural conditions that 
either enhanced or limited human occupation in a given area of the state.  The extent of glacial coverage 
and the rate and direction of glacial retreat greatly influenced the capacity of a region to support 
prolonged human occupancy and activity.  Evidence suggests that interior portions of Alaska were 
inhabited at least 13,000 years ago, and coastal regions were inhabited later.  

Alaska’s earliest inhabitants were nomadic hunters who traveled in small bands and persisted through the 
arrival of European traders in the late 1810s, and their habitation in the region continues to the present 
day.  The nomadic nature of the state’s earliest inhabitants, coupled with the organic nature of the 
materials they manufactured and used and changing environmental conditions, has presented difficulties 
in finding evidence of their activities.  Archaeological evidence is usually limited to lithic artifacts, such 
as projectile points, cutting tools, scrapers, waste flakes, and hearths.   

Historic refers to the period following the introduction of written records.  The transition from the 
prehistoric to the historic period in Alaska varies from region to region; for interior Alaska the period 
begins with the migration of Russian fur traders around the 1830s.  The early historic period is marked by 
the continuation of traditional activities with the addition of a limited European presence in the region.  
Gold rushes began in the late 1880s and substantially altered the regional demographics and economy.   
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Table B–16.  Summary of History and Prehistory Periods of Interior and South-Central Alaska 
Era Dates Description 

Interior Alaska Prehistory 

Paleoarctic Tradition 12,000–8,000 BP Early inhabitants camped on terraces and bluffs above treeless 
steppes, hunted large mammals such as bison and mammoth; tools 
fashioned from stone, bone, antler, and ivory; artifacts include 
microblades and microblade cores. 

Northern Archaic 
Tradition 

6,500–1,000 BP Adaptations due to boreal forest expansion, such as side-notched 
projectile points; tools include bifacial knives, microblades, end 
scrapers, and side-notched points.   

Athabascan Tradition 2,500–1,500 BP Varied settlement patterns, often nomadic culture, subsisting 
primarily on terrestrial animals; subgroups exhibit distinct cultural 
characteristics. 

Interior Alaska History 

Early Contact 1810–1880s Contact between aboriginal groups and Russians or English, 
probably at trading posts. 

Gold Rush 1880s–1928 Period of influx of Euroamerican settlement in interior Alaska in 
response to multiple gold discoveries.  

Development of 
Infrastructure 

1890s–1910s Establishment of roads and railway connecting interior Alaska with 
other areas. 

Military Activities 1890s–Present Increased military presence in interior, beginning with the 
establishment of Ladd Field. 

South-Central Alaska Prehistory 

Early Holocene 8,000–6,000 BP Oldest known sites; earliest inhabitants probably entered from 
interior and practiced terrestrial hunting and gathering; tools found 
are similar to those from the Denali Complex of interior Alaska. 

Middle Holocene 6,000–3,000 BP Probable shift in subsistence from terrestrial to marine resources; 
poorly represented archaeological record.  

Late Holocene 3,000–1,000 BP Pacific Eskimo cultural affiliation; Norton and Kachemak traditions 
represented; tools include pottery, transverse knife (ulu); multiple 
sites found throughout Cook Inlet.  

Late Prehistoric 1,000–250 BP Athabascan material culture; house depressions, cobble spall 
scrapers, fire-cracked stone; probable association with Denaina 
Athabascans. 

South-Central Alaska History 

American Era 1867–1938 Alaska Purchase and gold rushes increase Euroamerican presence; 
growth of Cook Inlet as port, and later, rail terminus. 

Military Era 1939–present Fort Richardson established; World War II and Cold War lead to 
military increases. 

Key:  BP=Before the Present. 
Source:  USARAK 2004. 

World War II and the Cold War drew thousands of people to Alaska for military service and deployment.  
Military installations that would eventually become Eielson AFB, Elmendorf AFB, Fort Richardson, and 
Fort Wainwright were constructed during and in the years directly following World War II.  Since the 
statehood of Alaska in 1959, the Trans-Alaska Pipeline, native land claim settlements, and public lands 
legislation have each had profound influences on the region. 
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B.9.3.2 Alaska Native Villages  

Alaska Natives live within the ROI of many of the proposals addressed in this EIS (refer to Figure 3–11 
in the EIS, Section 3.1.9, Cultural Resources).  Federally recognized Alaska Native tribes within the ROI 
include Native Village of Crooked Creek, settled by Eskimo and Ingalik people; Native Village of 
Georgetown, a seasonal fishing village; Lime Village, a Dena`ina Athabascan Indian settlement; Village 
of Red Devil, a village populated by a mix of Eskimo, Athabascan, and non-native inhabitants; Village of 
Sleetmute, founded by Ingalik Indians; Village of Stony River, a mix of Indian and Eskimo people; and 
New Koliganek Village Council.  Other Federally recognized Alaska Native tribes in the area include the 
Native Village of Eagle, Circle Native Community, Chalkyitsik Village, Village of Dot Lake, and Healy 
Lake Village.  Native lifestyle in many of these villages is based on subsistence activities.  Alaska Native 
regional corporations in the region are Cook Inlet Region, Inc., Calista Corporation, Doyon, Ltd., Ahtna 
Inc., and Bristol Bay Native Corporation. 

B.10 LAND USE  

B.10.1 Definition of Resource 

Land Use.  Land use refers to general land use patterns, land ownership, land management plans, and 
special use areas within the EIS study area.  General land use patterns within a particular area include 
forest, residential, military, mining and resource production, and recreational uses, with multiple uses 
often occurring in any given area.  Land ownership is a categorization of land according to type of owner.  
Major landowners include the Federal Government, the state, Alaska Native corporations, and private 
individuals.  Federal lands are described in terms of the managing agency, which may include the 
USFWS, the USFS, the BLM, or DoD.  State of Alaska land in areas potentially affected by the proposed 
action is typically managed by the Departments of Fish and Game or Natural Resources.  Relevant land 
management plans include those documents prepared by agencies to establish appropriate activities, 
controls, priorities, and goals for current and future use and development.  As part of this process, some 
areas are selected by agencies as being worthy of more-rigorous management and restrictions on use.  

Implicit in land uses are the resources and qualities that make such uses suitable for a particular locale.  
Man-made improvements, natural qualities, or both may be essential for some land uses.  As an example, 
the suitability of land for recreational hunting depends on that land’s capability to support wildlife and 
other factors such as accessibility, natural setting, and quietness. 

Public Access.  Surface access to remote areas beyond the major highways linking population centers 
relies on a public network of smaller roads and trails.  Where these pass through land under multiple 
ownership, agreements provide for such access, be it simply for recreation or for more-critical purposes 
such as emergency service, access to isolated homes and communities, resource management, or 
subsistence harvesting.  Public access is governed by Federal or state land management policies instituted 
for the highest public benefit.  This may include restricting access to some areas, restricting permissible 
modes of access, or defining which routes are open or closed.    

Recreation.  Recreation is defined as leisure pursuits that occur outdoors.  It includes, but is not limited 
to, activities such as sport hunting, sport fishing, trapping, trail use, off-road recreational vehicle (ORRV) 
use, camping, water sports, river floating, powerboating, mountain climbing, photography, sightseeing, 
hiking, cross-country skiing, snowshoeing, dog sledding, snowmachining, mountain and road cycling, 
wildlife watching, and berry picking.  Recreation resources include land areas designated for recreational 
activity, including parks, wilderness areas and reservations, conservation areas, and areas designated for 
trails, hikes, camping, hunting, fishing, and wildlife.  In addition to these natural resources, man-made 
facilities are designated or made available for public recreational use.  Recreation is frequently one of 
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many uses supported by public lands, either as a primary purpose or secondary to other uses (e.g., 
conservation and preservation, forestry, energy development). 

B.10.2 Regulatory Setting 

B.10.2.1 Land Use 

The Federal Land Policy and Management Act (FLPMA).  This act was enacted in 1976 for the 
purpose of establishing a unified, comprehensive, and systematic approach to managing and preserving 
public lands in a way that protects "the quality of scientific, scenic, historical, ecological, environmental, 
air and atmospheric, water resource, and archeological values."  Uses of public lands that the BLM 
manages include commercial uses such as livestock grazing, mineral extraction, and logging; recreational 
uses such as fishing, hunting, birding, boating, hiking, biking, and off-roading; and conservation of 
biological, archeological, historical, and cultural resources.  The FLPMA requires the BLM to implement 
principles for multiple uses of public lands and sustained yields of resources.  

Wilderness Act (16 U.S.C. 1131–1136 et seq.).  This act establishes the National Wilderness 
Preservation System.  Wilderness Areas are designated by Congress and are composed of existing Federal 
lands that have retained a wilderness character and meet the criteria found in the act.  Federal officials are 
required to manage Wilderness Areas in a manner conducive to retention of their wilderness character and 
must consider the effects on wilderness attributes of management activities on adjacent lands. 

Wild and Scenic Rivers Act (16 U.S.C. 1271 et seq.).  This act establishes a system of areas distinct 
from the traditional park concept to ensure the protection of each unique river.  It also designates rivers 
that possess remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, or other values 
as Wild and Scenic Rivers.  These rivers are protected for the benefit and enjoyment of present and future 
generations. 

National Forest Management Act of 1976 (NFMA).  This act requires every national forest or grassland 
managed by the USFS to develop and maintain a Land Management Plan (also known as a Forest Plan) 
and to develop regular reports on the status and trends of the nation’s renewable resources on all forest 
and rangelands.  It is the policy of the Congress that the national forests are established and shall be 
administered for outdoor recreation, range, timber, watershed, and wildlife and fish purposes. 

Alaska National Interest Lands Conservation Act (ANILCA) (15 U.S.C. 3101–3223).  This Act 
provides for the designation and conservation of certain public lands in the State of Alaska, including 
units of the National Park, National Wildlife Refuge, National Forest, National Wild and Scenic Rivers, 
and National Wilderness Preservation Systems, and for other purposes. 

11 AAC 96.014, Special Land Use.  This code lists sites and areas of state land designated as special use 
land.  These sites and areas of land have special scenic, historic, archaeological, scientific, biological, 
recreational, or other special resource values warranting additional protections or other special 
requirements.  AS 16.20, Conservation and Protection of Alaska Fish and Game, designates certain lands 
to protect and preserve natural habitat areas and game populations or to enhance habitat for particular 
wildlife species.  These legislatively designated areas include State Wildlife Areas (sanctuaries, Critical 
Habitat Areas, Refuges, State Range Areas, State/National Refuges).  The ADFG manages most of these 
areas. 

The Sikes Act (16 U.S.C. 670 et seq.; PL 86-797).  This act promotes effectual planning, development, 
maintenance, and coordination of wildlife, fish, and game conservation and rehabilitation on military 
reservations.  It includes a cooperative plan for conservation and rehabilitation and provides for the 
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sustainable multipurpose use of natural resources (hunting, fishing, trapping, and nonconsumptive uses) 
and public access to facilitate the use, subject to safety requirements and military security.  The Sikes Act 
authorizes a program for the conservation, restoration, and management of migratory game birds on 
military installations, including the issuance of special hunting permits.  Finally, it authorizes a program 
for the management of fish- and wildlife-oriented recreation resources at military installations and a 
program for public recreation.  

Forests Act (AS 41.15).  This act provides protection for the natural resources and watersheds on land 
that is owned privately, by the State of Alaska, or by a municipality.  The Department of Natural 
Resources, Division of Forestry, manages land regulated under this act. 

DoD Directive 4700.4, Natural Resources Management Program (DoD 1989).  This directive 
prescribes policies and procedures for the integrated program for multiple-use management of natural 
resources on property under DoD control. 

AR 200-1, Environmental Protection and Enhancement (Army 2007b).  This regulation covers 
environmental protection and enhancement and provides the framework for the Army Environmental 
Management System.  This regulation provides for controlled recreational access where feasible at Army 
installations containing land and water areas suitable for recreational use.  

AR 350-19, The Army Sustainable Range Program (Army 2005).  This regulation assigns 
responsibilities and provides policy and guidance for managing and operating Army ranges and training 
lands.  The regulation describes use of ranges and training lands by civilians and discusses the 
recreational use of training land and ranges. 

AR 385-63, Range Safety (Army 2003).  This regulation provides range safety police for the Army and 
U.S. Marine Corps and establishes surface danger zones as minimum safety standards; requires 
establishment of range safety programs for all ranges; prohibits specific operations without specific 
approval; establishes risk management principles and deviation authorities; and employs the risk 
management process to identify and control range hazard.  This regulation outlines risk management 
principles related to outdoor recreational activities on ranges or training areas. 

B.10.2.2 Public Access 

Revised Statute (RS) 2477, Refuge Rights-of-Way and Easements.  This statute, which emerged from 
Section 8 of the Mining Act of 1866, promotes public highway construction through the largely unsettled 
western territories.  This section granted the right-of-way for construction of highways over public lands 
not reserved for public uses.  RS 2477 was repealed on October 21, 1976 by the FLPMA (43 U.S.C. 932).  
Because the FLPMA did not terminate valid existing right-of-ways, the Federal Government retains 
ownership of thousands of RS 2477 right-of-ways across Alaska, which, as the Congress intended, 
provide an important role in settling those areas.  In Alaska, these right-of-ways continue to play an 
essential role in accessing Alaska's lands.  To date, the ADNR has researched over 2,000 routes and 
determined that approximately 647 qualify under RS 2477. 

AS 38.05.126, Navigable and Public Water.  This statute provides the people of the State of Alaska with 
a constitutional right to free access to, and use of, the navigable or public water of the state.  It also 
provides that ownership of land bordering navigable or public waters does not grant an exclusive right to 
use of the water, and that a right of the title to the land below the ordinary high water mark is subject to 
the rights of the people of the state to use and have access to the water for recreational purposes or other 
public purposes for which the water is used or capable of being used consistent with the public trust. 
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B.10.2.3 Recreation 

National Trails System Act, as amended (16 U.S.C. 1241 et seq.).  This act establishes a national 
system of recreational, scenic, and historic trails and prescribes the methods and standards for adding 
components to the system. 

Outdoor Recreation Act (16 U.S.C. 4601 et seq.).  This act lays out DOI’s role as coordinator of all 
Federal agencies for programs affecting the conservation and development of recreation resources.  The 
Secretary of the Interior is directed to prepare a nationwide recreation plan and provide technical 
assistance to states, local governments, and private interests to promote conservation and utilization of 
recreation resources. 

Federal Water Project Recreation Act (16 U.S.C. 460 l-12–460 l-21; PL 89-72; 79 Stat 213 as 
amended by PL 93-251; 88 Stat 33 and PL 94-576; 90 Stat 2728).  This act provides that recreation 
and fish and wildlife enhancement be given full consideration as purposes of Federal water development 
projects under certain circumstances.  This act also authorizes the Secretary of the USFWS to provide 
facilities for outdoor recreation and fish and wildlife at reservoirs under USFWS control, except those 
within national wildlife refuges. 

Fish and Wildlife Coordination Act, as amended (16 U.S.C. 661–667e; the Act of March 10, 1934; 
Ch. 55; 48 Stat. 401).  This act, among other provisions, authorizes the Secretaries of Agriculture and 
Commerce to provide assistance to and cooperate with Federal and state agencies to protect, rear, stock 
and increase the supply of game and fur-bearing animals. 

EO 11644, Use of Off-Road Vehicles on Public Lands.  This order establishes policies and provides for 
a procedure that ensures that the use of off-road vehicles on public lands is controlled and directed so as 
to protect the resources of public lands, to promote the safety of all users of those lands, and to minimize 
conflicts among the various uses of those lands. 

AS 41.21, Parks and Recreational Facilities.  This statute designates state parks that foster the growth 
and development of a system of parks and recreational facilities and opportunities in the state for the 
general health, welfare, education, and enjoyment of its citizens and for the attraction of visitors to the 
state.  These areas are managed by the ADNR, Division of Parks and Outdoor Recreation. 

B.10.3 General Description of Affected Environment 

B.10.3.1 Land Ownership, Management, and Use 

Land Ownership.  Land ownership is the primary influencing factor on what activities may take place on 
land and by whom.  The foundation for current land ownership in Alaska was set when the Territory of 
Alaska became a state in 1959.  The Federal Government granted the new state 28 percent ownership of 
its total area (about 104 million acres) (ADNR 2000a).  There are currently three primary landowner 
types in Alaska.  These include the Federal Government, State of Alaska entities, and private/municipal 
and Alaskan Native owners.  The general distribution of these ownership categories is shown in 
Figure B-17. 

Federal Land.  The Federal Government is the largest landowner in Alaska, with control of some 
60 percent of the total land area (222 million acres).  This acreage includes national parks, wildlife 
refuges, national forests, and military reservations.  More than a dozen Federal agencies manage Federal 
lands in Alaska.  The larger Federal landowners are DoD and DOI (including the BLM, NPS, and 
USFWS). 
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State Land.  The State of Alaska currently owns 101 million acres.  The state’s land and resources are 
available to support the state's economy for road construction, economic development, and construction 
of houses, schools, and other public and private facilities.  In addition, the state can select undesignated 
Federal land for settlement, resource usage, and recreational needs for its citizens (ADNR 2000a).  
Resource uses include agriculture, forestry, commercial fisheries, mining, oil and gas development, and 
wildlife habitat.  Recreational land provides for wildlife, back-country recreation, and varying degrees 
and types of developed recreation to provide a variety of experiences for Alaskans and the tourist industry 
(ADNR 2000a).  The state has received patents to approximately 85 percent (90 million acres) of its total 
land selections. 

Once selected, ADNR land planners develop area plans (APs).  Planners consider laws and policies and 
the character of the land itself, recommendations made by resource experts, and public input to determine 
the most appropriate management of currently owned (patented) or selected state land.  Plans are 
developed for land in selected status in anticipation of its conveyance to the state (ADNR 2000a).  The 
ADNR has the task of managing the state-owned lands for the "maximum public benefit."  The range of 
possibilities for how state land could be used is vast.  Specifically, the Division of Mining, Land and 
Water has primary responsibility for land use planning.  Several APs overlap with portions of the EIS 
study area.   

Municipal Land.  A small quantity of state land was transferred to local jurisdictions and boroughs.  
These lands generally have been used for public amenities and infrastructure, but some land is available 
for private individuals under a variety of mechanisms that encourage homesteading and settlement in 
remote areas.  

Native Lands.  Alaska Native corporations were established in 1971 (43 U.S.C. 1606) when the 
U.S. Congress passed the Alaska Native Claims Settlement Act (ANCSA), which determined land and 
financial claims made by the Alaska Natives and established 13 regional corporations to administer those 
claims.  This law granted 44 million acres to village and regional corporations created under the act.  
These lands are classified as private land.  Of this land, about 26 million acres was divided between 
224 village corporations attached to villages with 25 or more residents.  These village corporations own 
the surface rights to the lands they selected, but the larger regional corporations own the subsurface rights 
of both their own selections and of those of the village corporations.  The remaining acres 
18 million acres, which include historic sites and existing native-owned lands, went into a land pool to 
provide land to villages of less than 25 people.   

Within the regional Native corporations, village corporations own the land in and around their 
communities.  The primary Native corporation within the study area is Doyon, Limited, but other regional 
corporations with land in the region include Cook Inlet Region, Inc., Calista Corporation, Ahtna Inc., and 
Bristol Bay Native Corporation.   

Private Land.  Both the Federal government and the state may transfer tracts of land to local governments 
or lease and dispose of land to the private sector.  Land in private ownership (other than Alaskan Native 
land) accounts for less than 1 percent (about 2.7 million acres) of the total land in Alaska.  Much of the 
best land for development around Alaska's communities is, or will be, privately owned.  This land also 
provides a tax base for cities and communities to help support public services (ADNR 2000a).  Some 
local municipalities and boroughs have developed plans and land use controls for managing 
borough-owned and private lands under their jurisdictions.  
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Figure B-17.  Generalized Regional Land Ownership in Central Alaska 
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Land Management and Use.  This section describes general land uses occurring within the area affected 
by the EIS proposals.  The following five broad categories are used for this presentation: military land 
(DoD withdrawn land), special use areas (Federal and state), general unspecified land (Federal and state), 
resource-classified and productive-use lands (Federal and state), and private land (including Native 
village lands).  

Military Land.  Approximately 1.5 million acres of land within the study area is BLM land withdrawn for 
military use.  Withdrawn lands under DoD management serve the primary purpose of supporting military 
use.  The original state or Federal owner is responsible for the long-term condition and use of withdrawn 
lands and therefore maintains an oversight interest in their ongoing management. Due to ongoing 
activities such as testing and training, the potential for UXO or other hazardous materials and activities 
exists on DoD property.  As a result, much of this land is not accessible by the general public.  
Infrastructure and development to support military uses includes airfields, test and training ranges, 
billeting areas, administrative and community support facilities, operations and maintenance areas, ports, 
and logistics and supply areas. 

The primary DoD sites and locations within the EIS study area include Fort Wainwright, Fort Greely, 
DTA, TFTA, YTA, GRTA, BRTA, and Eielson AFB.  Activities at these locations are described in the 
JPARC Master Plan and under specific proposals in Chapter 3 of the EIS.  

Special Use Areas (Federal and State).  Special Use Areas are legislatively designated for a variety of 
purposes, generally with an emphasis on conserving natural qualities and providing recreational 
opportunities.  Figure B-18 and Figure B-19 show the extent of special use areas on Federal and state 
lands, respectively, within the EIS study area.  These areas include Federal and state parks, wilderness 
areas and Wild and Scenic Rivers (WSRs), and special management and conservation areas.  Within these 
areas may be developed recreational sites, trails, and camping areas.  Both Federal managers and the 
ADNR generally manage fish and wildlife resources for maximum sustained yields.  Permits for fishing 
and harvesting are allocated based on relative abundance of species and Federal and state subsistence 
priorities (see Section B.13, Subsistence, for additional information). State legislatively designated areas 
include wildlife areas, special range and critical habitat areas, refuges, parks, recreation areas, forests and 
resource management areas, and multiple-use areas. 

The BLM mission in Alaska is to sustain the health, diversity, and productivity of the public lands for the 
use and enjoyment of present and future generations.  The USFS administers the nation's national forests 
and grasslands.  Region 10 of the USFS based in Juneau, Alaska, oversees the two national forests in 
Alaska, Chugach National Forest and Tongass National Forest, which together encompass a total of 
2,737,735 acres.  The special use areas within areas of potential impact of each of the EIS proposals are 
identified in Chapter 3 of the EIS.  The NPS promotes and regulates the use of national parks, 
monuments, and reservations under its control.  Within the study area, 23,188,855 acres are administered 
by the NPS.  Land use within these parcels is in accordance with the NPS’s stated objectives of managing 
land (NPS 2011). 

National and state WSRs are designated to preserve outstanding scenic, recreational, geologic, fish and 
wildlife, historic, cultural, and other qualities.  WSRs are preserved in their free-flowing condition with 
emphasis on maintaining their wild and/or scenic values.  Similarly, wilderness areas are managed 
rigorously to preserve exceptional remote and pristine lands as a national asset for future generations.  
The National Wildlife Refuge System administers lands and waters in Alaska for the conservation, 
management, and, where appropriate, restoration of the fish, wildlife, and plant resources and their 
habitats.  There are four refuges within the JPARC region totaling 24,137,366 acres: the Innoko National 
Wildlife Refuge, the Kanuti National Wildlife Refuge, the Nowitna National Wildlife Refuge, and the 
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Yukon Flats National Wildlife Refuge.  These Federal lands are typically subject only to anthropogenic 
disturbances from recreation, education, and research activities. 

State Land Classifications.  In various area plans, ADNR classifies state land according to its highest 
value and management priority.  These classifications include habitat, recreation, disposal, special use, 
and general use.  Most land supports multiple uses that are secondary to the classified use.  Special use 
lands are those with special scenic, historic, archaeological, scientific, biological, recreational, or other 
special value warranting special requirements. 

General Unspecified Land (Federal and State).  This land use includes undeveloped land areas that do 
not fall into other classifications but are managed for multiple uses according to Federal and state agency 
land management plans.  Activities and users of such Federal and state land must follow regulations that 
meet basic requirements under Federal, state, and local laws as to use and conservation of land and water 
resources (such as minimizing disturbance) for sustainable yields.  Activities that are generally allowed 
on state-owned public domain land without permit or other written authorization (per 11 AAC 96.020) 
include non-commercial hiking, camping, backpacking, skiing, climbing, bicycling, travel by horse or 
dogsled with pack animal, use of highway vehicles, use of recreational-type off-road or all-terrain 
vehicles, landing of aircraft, use of watercraft, hunting, fishing, trapping, berry picking, and recreational 
gold panning.  Also allowed are noncommercial (i.e., personal use) trapping; harvesting of wild plants, 
mushrooms, and other plant material; use of dead and down wood for a cooking or warming fire; and 
hard-rock mineral prospecting or mining on a small scale (ADNR 2009). 

Productive-Use.  Productive use of land (in this EIS) generally refers to commercial operations that 
extract, harvest, produce, or use a natural resource.  Both Federal and state managers regulate the terms 
and conditions for these uses on public land.  Uses on private and Native lands must comply with any 
applicable laws and regulations.  The primary productive uses found in the EIS study are described below.  
The locations of non-renewable resources (and high-potential areas) and major sites are shown in 
Figure B-20.  Figure B-21 shows the location of renewable resources in the study area.  

Leasable minerals include oil, gas, coal, geothermal resources, oil, shale, gilsonite, phosphate, potassium, 
and sodium (USARAK 2006b).  Potential for mining leasable mineral resources is ideal within the 
vicinity, west of Fairbanks, and south-southwest of Anchorage.  Coal mining potential is high west of 
George Parks Highway, northwest of Anchorage, west of Kenai Fjords National Park, and in the Lake 
Louise area.  There is also the potential for mining coal on Joint Base Elmendorf-Richardson (USARAK 
2006b).   

For oil and gas extraction in Alaska, an extensive pipeline system has been established.  The Trans-
Alaska Pipeline System and the proposed Trans-Alaska Gas System run from Prudhoe Bay to Valdez, 
Alaska.  The Trans-Alaska Pipeline System right-of-way extends through the YTA, East DTA, and 
BRTA.  An additional right-of-way for the Alaska Natural Gas Transportation System is adjacent to the 
Trans-Alaska Pipeline System right-of-way (USARAK 2006b). 

Oil and gas extraction and production is a huge industry, with the largest reserves along the North Slope; 
however, there are limited reserves within the study area.  Operations and leasing are managed by the 
BLM and Alaskan corporations.  An active coal mining area is located around Healy, Alaska.  Five 
coal-supplied power plants are located in the Fairbanks region.  
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Figure B-18.  Central Alaska Special Use Areas – Federal Land 
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Figure B-19.  Central Alaska Special Use Areas – State Lands 
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Figure B-20.  Non-Renewable Energy Resources in Central Alaska 
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Figure B-21.  Renewable Energy Resources in Central Alaska 
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Mining on Federal lands includes surface and underground mining of locatable, leasable, and saleable 
minerals, as defined by the Alaska Bureau of Land Management.  Mining is excluded from a majority of 
Federal lands in Alaska, as such lands are typically designated national parks, preserves, monuments, 
wildlife refuges, or other areas on which mining ventures are restricted (ADNR 2010a). 

Locatable minerals include precious metals, base metals, and uncommon rock varieties from the ground 
(USARAK 2006b).  The potential for mining locatable mineral resources is ideal within the vicinity and 
south of Fairbanks.  Gold is one of the primary resources found in the EIS study area, particularly 
northeast of Fairbanks. Small-scale placer mining occurs in discrete areas throughout the EIS study area.  

Saleable minerals consist basically of construction materials such as sand, gravel, riprap, cinders, pumice, 
clay, limestone, and dolomite (USARAK 2006b).  There is a potential to mine gravel and sand on Joint 
Base Elmendorf-Richardson (USARAK 2006b).  

Recreational gold panning is not permitted on military lands.  No commercial extraction of resources is 
permitted on military lands as per the BLM Resource Management plan within the military withdrawal 
agreement. Molybdenum Ridge on Fort Wainwright has potential molybdenum resource potential.  

Renewable energy production in Alaska includes biomass, geothermal, hydroelectric, ocean energy, solar 
energy, and wind energy.  The potential for renewable energy production within the EIS study area is 
excellent due to proximity to major populated areas (Fairbanks, North Pole, and Delta Junction) and the 
existence of conditions necessary to harness renewable energy resources.  Locations of key renewable 
resource areas and sites are shown in Figure B-21.  Geothermal production occurs at the Chena Power 
Plant northeast of Fairbanks.  Wind energy potential is ideal along the Alaska Range from 
Mount McKinley to Tok and south-southeast of Anchorage. 

Over 125 million acres of forested land in the State of Alaska is owned and managed by the Federal 
government, the State of Alaska, Alaska Native corporations, municipalities, private landowners, and 
trust lands.  The Federal government and the state own the majority of the commercial grade forested 
lands (ADNR 2010b).  Alaska’s forests provide both timber (including lumber and firewood) and non-
timber products.  Despite past declines in the timber industry, small mills and other manufacturing 
facilities have shown some growth recently in the Anchorage and Fairbanks regions (ADNR 2006a) as 
locals look for cheaper heating sources as fuel prices have risen (ADNR 2010b).  Forestry products (and 
harvesting) are expected to have significant growth in the south-central and interior portions of Alaska, 
including the Tanana Valley State Forest in the EIS study area (ADNR 2010b).  Currently, forestry 
management and harvesting is focused in areas with existing infrastructure and lower production costs 
rather than remote inaccessible areas (ADNR 2010b).  Non-timber products include herbs, foods, art 
materials, and tree sap to produce syrup (ADNR 2006b).   

Agricultural cultivation in the State of Alaska includes crops and livestock (USDA 2007).  The major 
crops are varieties of grains and root vegetables (USDA 2007).  Select areas within Alaska provide a 
unique environment of extended daylight hours during the summer and suitable soils allowing hearty crop 
production despite extreme temperature ranges (Alaska Agriculture in the Classroom, Unknown).  
Alaska’s top livestock markets are in aquaculture (i.e., farming of fish, crustaceans, and other aquatic life) 
and cattle (USDA 2007).  The Matanuska-Susitna Valley (north of Anchorage) and Tanana Valley (east 
of Fairbanks) produce the most agricultural products within Alaska (AFB n.d.), although Anchorage and 
Juneau have the highest market value (USDA 2007).  The University of Alaska Fairbanks also has field 
research sites for agriculture and forestry near Fairbanks, south of Gateway, and south of Delta Junction 
(UAF 2010).  There is potential for agricultural farm growth in and around Fairbanks and Anchorage due 
to the favorable climate, soil types, and proximity to markets and transportation networks.  
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State of Alaska Mental Health Trust properties generally support productive uses (described above) for 
the purpose of producing revenue.  The state also classifies lands based on attributes for particular 
productive or beneficial use.  The general classifications used include habitat (conservation), forestry, 
agriculture, recreation, and settlement.  Commercial timbering occurs on Federal and state land, following 
prescriptions and stipulations for maintaining sustainable yields.  Also, several major rivers in the EIS 
study area provide exceptional fishing resources.  These serve commercial, subsistence, and personal 
use/recreational users.  Several lakes and rivers are stocked by the ADNR in order to sustain yields in 
accessible areas for these various users. 

Private Land (Including Native Land).  This category includes urbanized land devoted to a variety of 
public and private uses.  Typical land use categories include residences (single- and multifamily 
residences and mobile homes), offices and businesses, retail stores, restaurants and lodging, commercial 
operations (e.g., auto shops), industry and manufacturing, warehousing, utilities and transportation 
networks, and community services (e.g., schools, churches, hospitals, local government).  Ownership may 
be public or private, and generally must conform to ordinances of the governing jurisdiction.  Most land 
use is encumbered (through ownership rights both surface and subsurface) which influences potential 
options for future use.  Native lands are encumbered by amendments to the ANCSA and, as a result, 
specific developments or usage may be precluded. 

Locations of Concern.  During public scoping for the EIS, members of the public and agencies provided 
information and expressed concern about potential impacts of the EIS proposals in many areas.  Many 
comments included descriptions of specific or general locations and the associated activity, resource, or 
value.  Figure A–1 and Table A–6 in Appendix A shows these locations in the EIS study area. 

B.10.3.2 Public Access 

For the EIS, public access is defined as access of the public to Federally and state-owned property, 
including the navigable or public waters of the state and RS 2477 rights-of-way. 

Public Access to Military Lands.  In accordance with the Sikes Act, installations seek to provide access 
to military land for public use to the extent possible while meeting the primary purpose of the military 
mission.  Beyond that, security and safety are the limiting factors.  Consequently, some areas are defined 
as off-limits or have access restrictions.  Public access is managed and controlled by a permit system.  
With a permit, private citizens may access military lands for a variety of recreational uses, such as 
hunting, fishing, trapping, and ORRV use.  Permit holders must follow procedures for checking in prior 
to entering military land and follow particular seasonal or daily restrictions.  USARAK allows for the 
following modes of access:   

• Ground vehicle (car and truck) use is allowed on maintained roadways.  Ground vehicles must 
obey all military rules and regulations involving posted speed limits and are not allowed in 
restricted areas. 

• Boats are considered those aquatic vehicles that require open channels and waterways to operate.  
Boat access is allowed in some areas of military installations.  As boats are already limited to 
open waterways, there are only certain areas available for boat use.  Boats may not operate in 
restricted areas, some of which may have waterways flowing through them. 

• Off-road recreational vehicles include motorized vehicles such as snowmobiles, all-terrain 
vehicles (three- and four-wheeled), and airboats, which do not require maintained roads or open 
waterways.  ORRV use is allowed on maintained roadways and trails in designated areas.  
Military regulations describe the restrictions for each installation.  ORRV use also varies 
seasonally.  Three- and four-wheeled all-terrain vehicles are common ORRVs during summer, 
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while many recreators use snowmobiles on military lands in the winter.  ORRVs usually stay on 
cleared trails, and snowmobiles often use frozen waterways in winter as corridors.  

• Aerial access involves small aircraft, such as single-engine planes and ultralight aircraft.  Public 
aerial access is allowed over military lands, subject to military and FAA regulations.  USARAK 
Regulation 350-2 addresses use of restricted airspace over USARAK lands.  Further information 
on airspace use over military lands can be found in Section B.1, Airspace Management and Use.   

Unauthorized access or illegal entry onto military land is the most common form of trespass.  Only a 
small portion of each installation’s boundary is fenced or posted with installation boundary signs.  
Crossing installation boundaries or the internal boundary of an off-limits area without approval 
constitutes trespass.   

Accessible Areas on Military Land.  The USARAK has defined four primary categories of use areas on 
its lands:  Open Use, Modified Use, Limited Use, and Off-Limits Areas.  These recreational categories, 
defined below, are subject to periodic change or restrictions. 

• Open Use Areas are those areas that are available year-round for all forms of recreation.  Ground 
and ORRV access and vehicular use are permissible in this area. 

• Modified Use Areas are those areas that are open year-round to all nonmotorized forms of 
recreation.  Motorized vehicular recreation or access is limited to those frozen periods with six or 
more inches of snow cover.  Modified Use restrictions are largely applicable to USARAK’s 
wetlands. 

• Limited Use Areas are closed to all forms of recreation at all times.  This is due primarily to either 
conflicts with military use and the primary military mission, or to human health and safety issues. 

• Off-Limits Areas include impact areas that are only accessible to trained military personnel. 

General categories of military land use affecting public access are urban areas (cantonment), training 
areas and nonfiring facilities, firing ranges, SDZs, nondudded impact areas, and dudded impact areas.  
The degree of hazard (and whether permanent or discontinuous) is a determining factor.  The military is 
required to post warning signs near all permanently closed and/or dangerous areas. 

Public Access to Nonmilitary Lands.  Federal and state statutes and management plans govern special 
management intent for, accessibility to, and use of any particular area.  Land managers have the authority 
to close or restrict all or some public use or activities within its jurisdiction.  The managing agency may 
close an area either temporarily or permanently to conserve resource values or for public safety concerns 
(such as during a high fire hazard period).  Access to nonmilitary public lands varies depending on the 
facility, but typically occurs via ground transportation, watercraft, or aerial access, and in some areas via 
snow machines, foot travel, bicycle, and pack animal.   

Surface transportation between Alaska’s rural communities and public areas relies heavily on 
cross-country trails, primarily used in winter by snow machines, dogsled teams, and four-wheel all-terrain 
vehicles (ADNR 2000b).  Typically, RS 2477 rights-of-way are available for public use under ADNR’s 
regulations.  The location of the RS 2477 network of roads and trails in the EIS study area is shown in 
Figure B-22.  A description of RS 2477 rights-of-way within the region of influence for each proposed 
action is provided in Chapter 3. 

Alaska statutes protect the public’s right to access and use navigable and public waters regardless of who 
owns the underlying bed.  A navigable water body under state law includes waters of the state that are 
navigable for any useful purpose, including boating, hunting, fishing, and other recreational activities 
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(AS 38.05.965(13)).  Public water also includes habitat for fish and wildlife in which there is a public 
interest (AS 38.05.965(18)).  Any land below the ordinary high water mark of navigable or public waters 
is generally accessible for recreational or other purposes such as fishing, trapping, boating, and hunting.  
A more-detailed description of public access on specific navigable or public waters of the state within the 
ROI for each proposed action is provided in Chapter 3. 

B.10.3.3 Recreation 

Outdoor recreation includes, but is not limited to, activities such as camping, water sports, river floating, 
powerboating, mountain climbing, photography, sightseeing, hiking, cross-country skiing, snowshoeing, 
dog mushing, snow machining, wildlife watching, sport hunting, and sport fishing.  Most of the 
322 million acres of public land in Alaska are available for recreation, and about 168 million acres are 
specifically managed for wildland recreation.  Twenty-five of the rivers in Alaska comprising over 
3,200 river miles are protected by national WSR designations.  As a result, recreation in Alaska is highly 
valued for both quality of life and economic reasons.  

Recreation on Military Land.  Recreation on military lands is managed in accordance with appropriate 
Federal and state policies and regulations.  In addition, each installation manages outdoor recreational 
opportunities through its INRMP.  This section generally addresses recreational opportunities on military 
lands in Alaska.  A more-detailed description of recreation on specific military lands within the ROI for 
each proposed action is provided in Chapter 3. 

Hunting, Trapping, and Fishing.  Military lands support numerous game species (moose, bear, caribou, 
bison, and small game).  Hunting, trapping, and fishing are conducted under ADFG regulations to ensure 
a sustainable harvest of fish, game, and furbearer species.  The military determines which areas are 
available and dates in coordination with ADFG seasons.  Military installations also may institute fishing, 
hunting, and trapping regulations (including season closures, creel limit decreases, or bag limit decreases) 
that are more restrictive than those of the ADFG.  Hunters must hold state hunting licenses and follow all 
Federal and state guidelines while hunting on military property.  Hunting occurs on military lands 
throughout the year, with the most activity in the fall.  Most big game seasons begin in August or 
September.   

Trapping occurs on some military lands.  Popular furbearer species for trapping include lynx, beaver, pine 
marten, and fox.   

Fishing is a popular recreational activity on military lands.  In addition to naturally existing populations of 
many sport fish, there are a number of stocked lakes on military lands.  The ADFG is responsible for 
maintaining stocked fish populations on military lands.   

As an indicator of recreational use, the reported number of hunters using YTA between 2001 and 2004 
was 500 to 800 annually, and in TFTA it was between 800 and 1,200 annually (ASCG 2006).  

Off-Road Recreational Vehicles.  ORRVs and watercraft are used in association with many activities in 
Alaska.  These vehicles are used to access hunting, fishing, and trapping areas, for recreational riding, and 
for other activities.  Military lands may be designated for one or more types of ORRV use in response to a 
demonstrated need, providing there are sufficient suitable areas available.  Areas and trails are typically 
classified as either open to the public with access controlled by manageable quotas, or closed to the 
public. 
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Figure B-22.  Public Access Infrastructure in Central Alaska 
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Trail Use.  Hiking opportunities exist within most military locations.  Hiking is most popular in 
mountainous or hilly terrain and much less popular throughout lowland and wet areas.  Hiking on military 
land usually occurs on training and maneuver trails.   

Camping.  Overnight camping on military lands is permitted within designated areas with a Recreational 
Access Permit.  Camping is not permitted in cantonment areas, except for designated fee campgrounds.  
In some areas, cabins are available along trail systems for overnight use in conjunction with hiking or 
skiing.   

Boating and Rafting.  Boating and rafting are popular recreational activities on authorized lakes on 
military properties.  All persons using watercraft are subject to Alaska state law with regard to safety and 
registration requirements.  In addition, most installations require that individuals wear Coast 
Guard-approved personal flotation devices while operating boats or rafts on installations.  Boating and 
rafting occurs mainly during the summer months. 

Recreation on Nonmilitary Public Land.  Several nonmilitary public lands within the ROI of this EIS 
provide recreation opportunities.  The following discussion focuses on the main types of recreational 
areas under Federal and state ownership in the ROI and their associated recreational uses.  There are other 
smaller state, regional, and local parks and recreation areas in the ROI that support a spectrum of 
recreational activities.  Specific recreational uses and locations within the ROI for each proposed action 
are discussed in Chapter 3. 

National Parks and Preserves.  NPS is a bureau of the DOI whose fundamental purpose is to promote 
and regulate the use of national parks, monuments, and reservations under its control.  Two national parks 
and preserves are located within the EIS study area.  National parks generally have a minimum overflight 
restriction to preserve a level of quietude.  Denali National Park and Preserve and the Yukon-Charley 
River National Preserve are located within the EIS study area.  Further description of this area is provided 
in Appendix I, Land Use, Public Access, and Recreation.  

National Forests.  The USFS is an agency of the U.S. Department of Agriculture that administers the 
nation's 155 national forests and 20 national grasslands, which encompass 193 million acres.  Major 
divisions of the agency include the National Forest System, State and Private Forestry, and the Research 
and Development branch.  USFS Region 10, based in Juneau, Alaska, oversees Alaska’s two national 
forests.   

National Wildlife Refuge Lands.  The National Wildlife Refuge System administers a national network 
of lands and waters for the conservation, management, and where appropriate, restoration of the fish, 
wildlife, and plant resources and their habitats within the United States.  Minimum flying altitude 
restrictions (generally 5,000 feet AGL) are in effect in military training airspace over most national 
wildlife refuges to preserve a level of quietude.  Only the Yukon Flats National Wildlife Refuge is within 
the EIS study area.  

National Wild and Scenic Rivers.  National WSRs are protected areas in the United States that are 
preserved because they possess remarkable scenic, recreational, geologic, fish and wildlife, historic, 
cultural, or other values.  These WSRs are preserved in their free-flowing condition.  In Alaska, national 
WSRs include 25 rivers managed by Federal agencies (e.g., BLM, USFWS, NPS) or state government.  
Four National Wild and Scenic Rivers are located within the EIS study area:  Delta WSR, Gulkana Wild 
River, Birch Creek WSR, and Fortymile WSR. 

Fishing and Game Activities.  Fish and game activities are regulated by the ADFG.  Subsistence use of 
fish and wildlife resources is discussed in Section B.13, Subsistence. 
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Individuals must have a Sport Fishing License to participate in sport fishing in Alaska.  The ADFG 
divides the state into three major regions (interior, south-central, and southeast), which are further broken 
down into individual management units.  Alaska is home to 10 species of big game animals and also 
offers small-game and waterfowl hunting opportunities.  The ADFG established 26 Game Management 
Units (GMUs) to effectively manage and control hunting in Alaska.  The locations of GMUs in the EIS 
study area are shown in Figure B-21.  Each GMU is managed to provide hunters with an optimal 
experience and ensure appropriate control of game populations from year to year.  The ADFG decides 
which species are harvestable, and at what levels and locations.  Additional information about the 
portions of GMUs 20, 13, 14, and 25 within the EIS study area are described in Appendix I, Land Use, 
Public Access, and Recreation.  The two primary affected units are the following: 

• GMU 13 consists of the area that lies to the west of the east bank of the Copper River and is 
drained by all tributaries into the west bank of the river.  GMU 13 is divided into five subunits:  
Units 13A through 13E.  Game species managed within GMU 13 include caribou, mountain goat, 
bison, moose, Dall sheep, brown/grizzly bear, and black bear.   

• GMU 20 consists of the Yukon River drainage upstream from and including the Tozitna River 
drainage to and including the Hamlin Creek drainage; drainages into the south bank of the Yukon 
River upstream from and including the Charley River, Ladue River, and Fortymile River drainages; 
and the Tanana River drainage north of Unit 13 and downstream from the east bank of the Robertson 
River.  GMU 20 is divided into six subunits:  Units 20A through 20F.  Game species managed within 
GMU 20 include caribou, bison, moose, Dall sheep, brown/grizzly bear, and black bear. 

State Parks and Recreation Areas.  State Park and Recreation Areas provide a broad spectrum of 
outdoor recreation opportunities, while protecting the area’s natural values.  These areas are managed by 
the ADNR Division of Parks and Outdoor Recreation.  There are sixteen state park and recreation areas 
within the EIS study area including:  Birch Lake State Recreation Area, Chena River State Recreation 
Area, Clearwater State Recreation Site, Delta State Recreation Area, Donnelly Creek State Recreation 
Site, Fielding Lake State Recreation Area, Harding Lake State Recreation Area, Lake Louise State 
Recreation Area, Quartz Lake State Recreation Area, and Salcha River State Recreation Area.  

State Forest.  State Forests are managed by the ADNR Department of Forestry and provide for multiple 
uses and sustained yield of renewable resources.  There is one state forest, Tanana Valley State Forest, 
located within the EIS study area. 

Public Use Areas.  Public use areas are legislatively designated areas established for special multiple use 
management of state public land and water resources by ADNR, and management of public wildlife 
resources by the ADFG. 

Moose Range.  Moose ranges maintain, improve, and enhance moose populations, wildlife habitat, and 
other wildlife resources; and perpetuate public multiple use.  These areas are managed jointly by the ADNR 
and the ADFG.  There is one moose range, the Matanuska Valley Moose Range within the EIS study area. 

B.11 INFRASTRUCTURE AND TRANSPORTATION 

B.11.1 Definition of Resource 

Analysis of infrastructure considers the utility systems required to support JPARC and other users of 
public utility systems.  It includes the capacities of the electric power transmission and distribution 
system, natural gas and liquid fuel (fuel oil, diesel fuel, and gasoline) supply systems, and the water 
supply system to meet the demands of all their existing and planned users.  
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Transportation is the multimodal network of roads, railways, and trails that link centers of population or 
activity and provide access to remote areas within the study area.  The ability of current systems to handle 
anticipated traffic and provide for access are key attributes to consider when evaluating transportation. 

B.11.2 Regulatory Setting 

EO 13423, Strengthening Federal Environmental, Energy, and Transportation Management 
(January 24, 2007), sets goals for Federal agencies to conduct their environmental, transportation, and 
energy-related activities under the law in support of their respective missions and in an environmentally, 
economically, and fiscally sound, integrated, continuously improving, efficient, and sustainable manner. 

EO 13514, Federal Leadership in Environmental, Energy, and Economic Performance (October 5, 2009), 
sets goals for the expansion of the energy reduction and environmental performance requirements of 
EO 13423.  EO 13514 sets numerous Federal energy requirements in several areas, including 
accountability and transparency, strategic sustainability performance planning, greenhouse gas 
management, sustainable buildings and communities, water efficiency, electronic products and services, 
fleet and transportation management, and pollution prevention and waste reduction.  Activities under all 
of the alternatives would have to be conducted to comply with this order.  While military training 
functions and support are generally excluded from the requirements of the EO, DoD and the various 
Services have established policies and goals for improving performance, and there are benchmarks for 
considering how proposals may impact achievement of the goals.   

The Clean Water Act (33 U.S.C. 1151 et seq.; 33 U.S.C. 1251 et seq.) is the basic Federal legislation 
governing wastewater discharges.  The implementing Federal regulations include the NPDES permitting 
process (40 CFR 122), general pretreatment programs (40 CFR 403), and categorical effluent limitations, 
including limitations for pretreatment of direct discharges (40 CFR 405 et seq.). 

The Federal Water Pollution Control Act/Clean Water Act, Section 404, Dredged or Fill Permit Program 
(33 U.S.C. 1344) regulates development in streams and wetlands by requiring a permit from the Army 
Corps of Engineers for discharge of dredged or fill material into navigable waters.  A Section 401 
(33 U.S.C. 1341) Certification is required from the state as well. 

The Safe Drinking Water Act  (42 U.S.C. 300f et seq.) requires the promulgation of drinking water 
standards, or maximum contaminant levels, which are often used as cleanup values in remediation; 
establishes the underground injection well program; and establishes a wellhead protection program. 

AR 420-1, Army Facilities Management (Army 2008b), establishes the policies and responsibilities for 
the operation, maintenance, repair, and construction of facilities and systems for the efficient, economical, 
and environmentally sound management of utility services at all Army installations. 

USARAK Regulation 55-2, Transportation Operations and Planning in Alaska (USARAK 2001), 
provides detailed regulations for convoy preparation and implementation.   

AFI 32-7041, Water Quality Compliance (Air Force 2003), instructs the Air Force on maintaining 
compliance with the CWA; other Federal, state, and local environmental regulations; and related DoD and 
Air Force water quality directives. 

AFI 32-7064, Integrated Natural Resources Management (Air Force 2004a), sets forth requirements for 
addressing wetlands, floodplains and coastal and marine resources in an INRMP for each installation. 

There are no specific regulations associated with electrical or natural gas infrastructure or supply. 
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B.11.3 General Description of Affected Environment 

B.11.3.1 Infrastructure   

B.11.3.1.1 Regional Energy Supplies 

Alaska’s electrical infrastructure is different from that of the lower 48 states, which rely on a 
comprehensive interconnected grid for power transmission.  Alaska has only one primary interconnected 
grid that serves the two major population centers of the state.  The layout of the overall system is shown 
in Figure B-23.  This transmission corridor is known as the Railbelt Service Area.  All other transmission 
lines are considered part of the non-Railbelt Alaska. 

Railbelt Service Area.  The Railbelt Service Area consists of a corridor stretching from the Kenai 
Peninsula to Delta Junction along the Parks and Richardson Highways (Figure B-24).  The corridor 
includes the two major population centers of the state:  Anchorage and Fairbanks.  The Railbelt Service 
Area is served by six utilities:  Golden Valley Electric Association (GVEA), Chugach Electric 
Association (CEA), Matanuska Electric Association, Homer Electric Association (HEA), Anchorage 
Municipal Light & Power (ML&P), and the City of Seward Electric System (SES).  These utilities, along 
with state-owned assets, serve roughly 75 percent of Alaska’s population and account for over 80 percent 
of the electricity generated in the state. 

The primary types of generating plants in the Railbelt include gas-fired, oil-fired, and hydroelectric.  The 
five largest plants include Beluga (CEA, gas-fired), George M. Sullivan (ML&P, gas-fired), Bradley Lake 
(CEA, hydroelectric), North Pole (GVEA, oil-fired), and Anchorage Plant No. 1 (ML&P, gas-fired).   

Transmission within the Railbelt is typically divided into three main load centers:  northern, central, and 
southern.  It is assumed that power flows freely within each load center without transmission constraints.  
GVEA is the lone provider within the northern load center.  Their primary transmission assets include a 
138-kilovolt (kV) line from Healy to Delta Junction and the Northern Intertie.  The Northern Intertie is a 
redundant and much-needed 97-mile, 230-kV line between Healy and Fairbanks that reduces line losses, 
increases the transfer capacity, and improves reliability.  The northern load center is connected to the 
central load center via the Alaska Intertie.  The Alaska Intertie is a 170-mile, 345-kV line (operated at 
138 kV) between Healy and Willow that is owned by the Alaska Energy Authority.  The transfer 
capability between the Intertie and the northern load center transmission lines is assumed to be 
75 megawatts (MW) and 140 MW. 

The central load center consists of the CEA, Matanuska Electric Association, and ML&P service areas 
and has multiple transmission lines with capacities of 230-, 138-, and 115-kV.  The central load center is 
tied the southern load center via CEA’s Southern Intertie.  The Southern Intertie is a 135-mile, 115-kV 
transmission line with an assumed transfer capability of 75 MW.  The southern load center consists of the 
HEA and SES service areas, which operate 115- and 69-kV transmission lines. 

Non–Railbelt Alaska.  Non–Railbelt Alaska is diverse; it contains both rural and urban customers and 
both roadless and road-accessible communities.  These communities rely on their own power sources, 
which typically involves the use of diesel generators.  Their most common energy denominator is that 
none of the areas are connected to the Railbelt energy grid.  The largest non–Railbelt Alaska cooperative 
within the study area is the Copper Valley Electric Association (CVEA).  CVEA’s service areas are 
connected with a 106-mile, 138-kV transmission line between Valdez and Glennallen.  The transmission 
line is owned by the Four Dam Pool Power Agency but is operated by CVEA. 
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Figure B-23.  General Electrical Transmission and Distribution 
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Figure B-24.  Northern Rail Extension Project 
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Military Installations and Training Areas Energy Supply.  Electricity, water, sewage, and natural gas 
are necessary to support various missions and to maintain the residences of military personnel.  An 
extensive system supplies these resources to personnel at JPARC facilities and training areas, with the 
highest concentration of infrastructure in primary installation cantonments (i.e., JBER, Fort Wainwright, 
Eielson AFB, and Fort Greely).   

In 2007, a 50-year contract was awarded to Doyon Utilities for assumption of ownership, operation, and 
maintenance of the electric power generation and distribution systems, central heat and heat distribution 
systems, natural gas distribution systems, potable water distribution systems, and the wastewater 
collection systems of USARAK facilities, including JBER, Fort Wainwright, and Fort Greely.  Aurora 
Energy serves as a subcontractor for the operation of electric power and heat utilities and power 
generation assets.  In addition to the three installations listed above, the contract includes three remote 
sites:  Black Rapids, Bolio Lakes, and YTA. 

Yukon Training Area.  YTA is supplied with power from GVEA and by the Eielson AFB power plant.  
Electrical distribution lines extend northeast into and around the Chena River Research Site and along 
primary roads within the training area.  Where overhead power is not available; constant-run generators 
are used for power generation. 

Donnelly Training Area.  Electrical distribution within DTA is limited to the area east of the Delta River.  
Within this area, however, not all range facilities have electric power.  DTA falls within the GVEA 
service area.   

Tanana Flats Training Area.  Currently no commercial power is available in TFTA.  GVEA’s Northern 
Intertie is routed along the northwestern and northern sections of TFTA. 

B.11.3.1.2 Water Supply 

The cities of Anchorage and Fairbanks overlie coarse-grained alluvial aquifers, which yield large 
quantities of rather high-quality water; information on groundwater outside Alaska’s urban areas is sparse 
(USGS 1999).  Permafrost presents unusual groundwater development and withdrawal problems, and 
continuous permafrost yields little groundwater.  Maintaining a potable water supply could pose a 
challenge for military activities in areas without a water supply infrastructure.  Groundwater exploration 
should be conducted prior to siting military activities with long-term water requirements.  In 2000, the 
water utilities in the Anchorage, Fairbanks, and Juneau areas used 61 percent of all water withdrawn in 
the state for public supply.  The mean rate of water withdrawn by the principal public-supply utilities 
servicing these three areas from January 1990 to September 2005 has ranged from a monthly minimum of 
3 million gallons per day in Juneau to a maximum of 48 million gallons per day in Anchorage.  
Higher-usage periods occur during the summer months in Anchorage and Fairbanks due to tourism, 
commercial activity, industrial activity, and seasonal climatic effects (USGS 2005). 

In 2000, Alaska’s average usage of water was 190 gallons per day per person, while the nation´s average 
was 180 gallons per day.  Approximately 70 percent of Alaska’s public-water supply comes from surface 
water in these three cities, while ground water is the source for the remainder.  The greater Fairbanks 
area’s water supply is taken from four wells along the Chena River.  The primary water treatment plant 
produces nearly 1.3 billion gallons of treated water annually.  Due to the Arctic environment, the entire 
water treatment and storage process takes place indoors (USA 2011).  Juneau obtained 71 percent of its 
public-supply water from groundwater sources in 2005; for Fairbanks, the figure was 100 percent 
(USGS 2005). 



JPARC Modernization and Enhancement 
Environmental Impact Statement 

B-118 Final June 2013 

B.11.3.2 Surface Transportation 

The study area broadly covers southeast Alaska from JBER in southern Alaska, near Anchorage; 
Fort Wainwright and Eielson AFB in central Alaska, near Fairbanks; and Fort Greely in central Alaska, 
near Delta Junction.  Situated within this region are a number of military land-based training areas, 
including YTA and TFTA, near Fort Wainwright and Eielson AFB; DTA and GRTA, near Fort Greely; 
and BRTA, just south of Fort Greely. 

Interstate Highways.  Alaska’s interstate highways are concentrated in the south-central region of the 
state.  The interstate highways in that area include A1, A2, A3, and A4.  These highways are not typically 
known in Alaska by their interstate designations on any available Alaska Department of Transportation 
maps or on any highway/roadway signage.  Rather, the interstate and state highways are known and 
signed primarily by their highway name and secondarily by their Alaska state highway (SH#) number 
(Figure B-25).  

Below is a brief description of the four interstate highways within the study region and in the entire State 
of Alaska.  Table B–17 provides more-detailed descriptions of these interstate highways. 

• Interstate A1.  From Anchorage, Interstate A1 runs in a northeasterly direction to Tok, then in a 
southeasterly direction to the Canadian border.  The segment from Anchorage to the 
Gakona junction at SH4 is also designated as SH1 and Glenn Highway.  The segment from the 
Gakona junction to Tok is also designated as SH1 and the Tok Cut-Off Highway.  The third 
segment from Tok to the Canadian border is also designated as SH2 and the Alaska Highway. 

• Interstate A2.  Originating in Fairbanks, Interstate A2 runs in a southeasterly direction to Tok.  
The interstate is also known as SH2 and Richardson Highway from Fairbanks to Delta Junction 
and as SH2 and the Alaska Highway from Delta Junction to Tok.   

• Interstate A3.  From Anchorage, Interstate A3 runs in a southeasterly direction around the 
Turnagain Arm of Cook Inlet, then in a southwesterly direction to Soldotna.  The segment from 
Anchorage to the junction of SH9 is also known as SH1 and the Seward Highway.  From the SH9 
junction to Soldotna, the segment is also known as SH1 and the Sterling Highway.   

• Interstate A4.  From Fairbanks, Interstate A4 runs in a southerly direction to the junction of 
Interstate A1 on the east side of Wasilla.  Interstate A4 is also known as SH3 and the George 
Parks Highway.  

State Highways.  The state highways within the region that are also on the National Highway System 
(NHS) include SH1, SH2, SH4, SH9, and SH11.  As described above, these state highways are known 
and signed primarily by their highway name and secondarily by their Alaska SH# number.  The following 
is a brief description of the five NHS state highways within the study region.   

• State Highway 1.  SH1, also known as Sterling Highway, runs in a northerly direction from 
Homer to Soldotna.  SH1 continues past Soldotna in a northeasterly direction as Interstate A3 to 
Anchorage and Interstate A1 to Tok.  

• State Highway 2.  The northern route of SH2 is known as the Steese Highway from Fairbanks to 
Fox.  SH2 continues as Elliot Highway in a northwesterly direction from Fox to Livengood.  The 
southern route of SH2 is known as Richardson Highway from Fairbanks to Delta Junction and the 
Alaska Highway from Delta Junction to the Canadian border.  The southern route of SH2 is also 
designated as Interstate A2 from Fairbanks to Tok and Interstate A1 from Tok to the Canadian 
border. 
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Figure B-25.  Transportation Infrastructure 
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Table B–17.  Surface Transportation:  Interstate and State Highways 

Highway Name 
- Segment Description 

Interstate 
Designation 

State 
Highway 

Designation 
Lane 

Configuration 
Pavement 

Type 
Roadway 

Miles Limitations 
Weather 

Restrictions 

Glenn Highway 

-  Downtown Anchorage to Hiland Drive 
(Anchorage) 

A-1 SH 1 6-Lane 
divided 

Bituminous 
concrete 

10   

- Hiland Drive (Anchorage) to Eagle 
River 

A-1 SH 1 5-Lane 
divided 

Bituminous 
concrete 

1   

- Eagle River to Matanuska Junction A-1 SH 1 4-Lane 
divided 

Bituminous 
concrete 

23   

- Matanuska Junction to Glennallen at 
Richardson Hwy 

A-1 SH 1 2 - Lane 
undivided 

Bituminous 
concrete 

145   

- Gakona Junction to Tok at Alaska 
Highway (aka Glenn Highway/Tok 
Cutoff) 

A-1 SH 1 2-Lane 
undivided 

Bituminous 
concrete 

122   

Richardson Highway 

- Airport Way (Fairbanks) to Mitchell 
Expressway Junction (Fairbanks) 

 SH 2 4-Lane 
divided 

Bituminous 
concrete 

1   

-  Mitchell Expressway Junction 
(Fairbanks) to Eielson Air Force Base 

A-2 SH 2 4-Lane 
divided 

Bituminous 
concrete 

20   

-  Eielson Air Force Base to Delta Junction A-2 SH 2 2-Lane 
undivided 

Bituminous 
concrete 

73   

-  Delta Junction to Fort Greely  SH 4 2-Lane 
undivided 

Bituminous 
concrete 

4   

-  Fort Greely to Gakona Junction  SH 4 2-Lane 
undivided 

Bituminous 
concrete 

133   

-  Gakona Junction to Glennallen at Glenn 
Highway 

A-1 SH 4 2-Lane 
undivided 

Bituminous 
concrete 

14   

-  Glennallen at Glenn Highway to Valdez  SH 4 2-Lane 
undivided 

Bituminous 
concrete 

117   
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Table B-17.  Surface Transportation:  Interstate and State Highways (continued) 

 

Highway Name 
- Segment Description 

Interstate 
Designation 

State 
Highway 

Designation 
Lane 

Configuration 
Pavement 

Type 
Roadway 

Miles Limitations 
Weather 

Restrictions 

Alaska Highway 

-  Delta Junction to Tok at Glenn Highway A-2 SH 2 2-Lane 
undivided 

Bituminous 
concrete 

107   

-  Tok at Glenn Highway to Canadian 
border 

- Airport Way (Fairbanks) to Mitchell 
Expressway Junction (Fairbanks) 

A-2 
 

SH 2 
SH 2 

2-Lane 
undivided 

4-Lane 
divided 

Bituminous 
concrete 

Bituminous 
concrete 

90 
1 

  

George Parks Highway 

-  Matanuska Junction to Wasilla at 
Broadview Avenue 

A-4 SH 3 4-Lane 
divided 

Bituminous 
concrete 

6   

-  Wasilla at Broadview Avenue to Wasilla 
at Deskas Street 

A-4 SH 3 5-Lane 
undivided 

Bituminous 
concrete 

4   

-  Wasilla at Deskas Street to Denali 
Highway 

A-4 SH 3 2- to 3-Lane 
undivided 

Bituminous 
concrete 

165   

-  Denali Highway to Fairbanks East A-4 SH 3 2- to 3-Lane 
undivided 

Bituminous 
concrete 

143   

-  Fairbanks East to Airport Way 
(Fairbanks) 

A-4 SH 3 4-Lane 
divided 

Bituminous 
concrete 

1   

Seward Highway 

-  Downtown Anchorage to Fireweed 
(Anchorage) 

 SH 1 8-Lane 
divided/city 

street 

Bituminous 
concrete 

1.3   

-  Fireweed (Anchorage) to Tudor Road 
(Anchorage) 

 SH 1 6-Lane 
divided 

Bituminous 
concrete 

1.2   

-  Tudor Road (Anchorage) to Dowling 
Road (Anchorage) 

A-3 SH 1 4-Lane 
divided 

Bituminous 
concrete 

1   

-  Dowling Road (Anchorage) to Potter 
Hill 

A-3 SH 1 4-Lane 
divided 

Bituminous 
concrete 

7   
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Table B-17.  Surface Transportation:  Interstate and State Highways (continued) 

 

Highway Name 
- Segment Description 

Interstate 
Designation 

State 
Highway 

Designation 
Lane 

Configuration 
Pavement 

Type 
Roadway 

Miles Limitations 
Weather 

Restrictions 

-  Potter Hill to Sterling Highway Junction A-3 SH 1 2- to 4-Lane 
undivided 

Bituminous 
concrete 

79   

-  Sterling Highway Junction to Seward  SH 9 2- to 3-Lane 
undivided 

Bituminous 
concrete 

37   

Sterling Highway 

-  SH9 Junction to Devin Drive (Soldotna) A-3 SH 1 2- to 3-Lane 
undivided 

Bituminous 
concrete 

57   

-  Devin Drive (Soldotna) to Kenai Spur 
Highway (Soldotna) 

A-3 SH 1 5-Lane 
undivided 

Bituminous 
concrete 

0.2   

-  Kenai Spur Highway (Soldotna) to 
Kalifornsky Beach Road (Soldotna) 

 SH 1 5-Lane 
undivided 

Bituminous 
concrete 

1.3   

-  Kalifornsky Beach Road (Soldotna) to 
Lake Street (Homer) 

 SH 1 2- to 4-Lane 
undivided 

Bituminous 
concrete 

74   

Steese Highway 

-  Airport Way (Fairbanks) to Winch Road 
(Fairbanks) 

 SH 2 4- to 5-Lane 
divided 

Bituminous 
concrete 

8   

-  Winch Road (Fairbanks) to Fox  SH 2 2-Lane 
undivided 

Bituminous 
concrete 

3   

-  Fox to Nome Creek Road    SH 6 2-Lane 
undivided 

Bituminous 
concrete 

44   

-  Nome Creek Road to End of Bituminous 
Concrete Section 

 SH 6 2-Lane 
undivided 

Bituminous 
concrete 

5  Closed 
winters 

-  End of Bituminous Concrete Section to 
Circle 

 SH 6 2-Lane 
undivided 

Graded 
aggregate 

95  Closed 
winters 

Elliot Highway 

-  Fox to Livengood    SH 2 2-Lane 
undivided 

Bituminous 
concrete 

68   
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Table B-17.  Surface Transportation:  Interstate and State Highways (continued) 

 

Highway Name 
- Segment Description 

Interstate 
Designation 

State 
Highway 

Designation 
Lane 

Configuration 
Pavement 

Type 
Roadway 

Miles Limitations 
Weather 

Restrictions 

-  Livengood to Eureka    SH 2 2-Lane 
undivided 

Graded 
aggregate 

57   

Dalton Highway (North Slope Haul Rd)  

-  Livengood to Deadhorse  SH 2 2-Lane 
undivided 

Bit. conc. 
and grad. 

aggr. 

415   

Denali Highway 

-  George Parks Highway (Cantwell) to 
Richardson Highway (Paxson) 

 SH 8 2-Lane 
undivided 

Bit. conc. 
and grad. 

aggr. 

134  Closed 
winters 

Taylor Highway 

-  Tetlin Junction to Chicken  SH 5 2-Lane 
undivided 

Bituminous 
concrete 

65  Closed 
winters 

-  Chicken to SH9 Junction  SH 5 2-Lane 
undivided 

Graded 
aggregate 

29  Closed 
winters 

-  SH9 Junction to Eagle  SH 5 2-Lane 
undivided 

Graded 
aggregate 

62  Closed 
sinters 

Edgerton Highway 

-  Pippin Lake to Chitina  SH 10 2-Lane 
undivided 

Bituminous 
concrete 

33   

Cooper River Highway 

-  Cordova to miles Lake  SH 10 2 - Lane 
Un-Divided 

Bit. Conc. 
and Grad. 

Aggr. 

57  Closed 
winters 

Top of the World Highway 

-  SH5 Junction to Canadian border  SH 9 2 - Lane 
Un-Divided 

Bit. Conc. 
and Grad. 

Aggr. 

13  Closed 
winters 
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• State Highway 4.  SH4, also known as Richardson Highway, runs in a northerly direction from 
Valdez to Delta Junction.  SH4 intersects Interstate A1 near Glennallen and is designated as 
Interstate A1 until just south of Gakona. 

• State Highway 9.  SH9, also known as Seward Highway, runs in a northerly direction from 
Seward until it intersects Interstate A3/SH1 east of Cooper Landing.   

• State Highway 11.  A continuation of SH2 out of Livengood, SH11 (also known as Dalton 
Highway) runs in a northerly direction to the town of Deadhorse at Prudhoe Bay. 

Other Public Roads and Bridges.  One current project is the proposed Tanana River Bridge project just 
north of Salcha.  This crossing will replace the existing Tanana River winter land bridge.  The Tanana 
River Crossing will provide a single-lane bridge for vehicular traffic in addition to the rail bridge.  
Phase 2 connects the river crossing bridge to the mainline, while the third phase provides access from the 
river crossing into DTA.  The final phase will provide access from DTA into Delta Junction with a 
crossing over the Delta River. 

Ice roads and bridges are important arteries of transportation in the winter months in Alaska.  Typically 
these are constructed in areas where construction of solid surface roads is not practical due to landscape 
and soil limitations or the presence of bodies of water.  In addition, off-road trails are an extremely 
important part of the transportation network in Alaska.  These trails provide a link to more-remote and 
less-populated areas of Alaska and are heavily used by hunters, recreationalists, and local citizens for land 
access, subsistence, and other uses. 

Rail Network.  The first railroad in Alaska was constructed by the Alaska Central Railway in 1903.  The 
initial track began in Seward and extended northward approximately 50 miles.  In 1914, the 
U.S. Congress authorized construction and operation of a railroad from Seward to Fairbanks, and in 1923, 
the golden spike was driven at Nenana to mark completion of the project.  The U.S. Government operated 
the rail system until it was purchased by the State of Alaska in 1985.  The State of Alaska formed the 
Alaska Railroad Corporation (ARRC) and appointed a Board of Directors to operate the system as a self-
sustaining corporation.   

Today, the Alaska Railroad extends from Seward northward into Anchorage, and continues in a northerly 
direction to Fairbanks.  From Fairbanks, the rail extends in a southeasterly direction to Eielson AFB.  The 
rail system consists of 467 miles of main line and has another 189 miles of branch lines, yard rail, and 
sidings.  The ARRC owns or leases 1,381 freight cars, 45 passenger cars and 51 locomotives. During 
2010, the Alaska Railroad had a ridership of more than 405,000 and a freight tonnage in excess of 6.3 
million tons (ARRC 2011).  

Proposed Rail.  The ARRC maintains a comprehensive inventory of capital improvement projects.  The 
purpose of these projects varies from safety and efficiency enhancements to facility upgrades and 
expansion.  

The recently approved Northern Rail Extension Project, shown in Figure B-24, would have the greatest 
impact on military operations.  The project will extend the Alaska Railroad from the Chena River 
Overflow Structure near Eielson AFB to Delta Junction.  The 80-mile extension project consists of four 
phases and is currently underway. 

The first phase includes the Tanana River Crossing just north of Salcha.  The Tanana River Crossing will 
provide a single-lane bridge for vehicular traffic in addition to the rail bridge.  Phase 2 connects the river 
crossing bridge to the mainline, while the third phase provides access from the river crossing into DTA.  
The final phase will provide access from DTA into Delta Junction with a crossing over the Delta River. 
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B.12 SOCIOECONOMICS  

B.12.1 Definition of Resource 

Socioeconomics is defined as the basic attributes and resources associated with the human environment, 
particularly population and economic activity.  Economic activity typically encompasses employment, 
personal income, and regional industries.  It may also include local and state tax revenues that are the 
basis for expenditures on public infrastructure and services.  Changes to these fundamental 
socioeconomic components can influence other resources such as housing availability, utility capabilities, 
and community services. 

The EIS study area includes all or portions of nine census-defined areas including four boroughs and 
five census areas and is defined as the ROI.  In Alaska, boroughs are equivalent to counties.  Census areas 
are also equivalent to counties; however, census areas denote a rural area that is not part of an organized 
borough.  The actions described in Chapter 2 would involve expansion of MOAs, restricted airspace, 
SUA, and construction of facilities and intermediate staging bases (ISBs).  Therefore, the following 
resources are addressed under socioeconomics as the indicators that could be impacted by these activities:  
demographics, housing, economic activity (employment and earnings), and key industries in the ROI. 

B.12.2 Regulatory Setting 

There are no specific regulations for managing or evaluating socioeconomic effects.  However, social and 
economic sustainability is considered an important factor in Federal decisions.  Not only does this topic 
cover aspects that can directly impact citizens in an affected area, but capacities of the social systems and 
the local economy are interwoven with the military mission and quality of life.  Enhancing military 
capabilities can stimulate a local economy, but related activities may affect certain industries and qualities 
of an area that indirectly impact the economy.   

Land owned by the Federal government is generally not subject to taxation by state or local governments.  
Under PL 94-565, enacted in 1976, the Federal Government began a program of making payments in lieu 
of taxation to local governments affected by this reduction in their tax bases.  

B.12.3 General Description of Affected Environment 

B.12.3.1 Population and Housing 

The two largest population centers in the ROI, the Fairbanks North Star Borough (which includes the city 
of Fairbanks) and the Matanuska-Susitna Borough, had 2010 populations of about 97,581 and 
88,995 persons, respectively (Table B–18).  Combined, these areas represent approximately 80 percent of 
the total population in the ROI and 26.3 percent of the total population in Alaska.  The fastest rate of 
population growth in the ROI between 2000 and 2010 occurred in the Matanuska-Susitna Borough 
(immediately north of Anchorage), with an average annual increase of 4.14 percent, this followed by the 
Fairbanks North Star Borough, with 1.65 percent (USCB 2011).   

Based on 2010 census data, the Fairbanks North Star Borough is the most densely populated area in the 
ROI, with more than 13 persons per square mile, as compared with the rural areas such as the Denali 
Borough, the Lake and Peninsula Borough or the Yukon-Koyukuk Census Area, where population 
density is approximately 1 person per 10 square miles.  The Matanuska−Susitna Borough (north of 
Anchorage) has a larger population and higher population density than other areas in the ROI mainly due 
to its proximity to Anchorage (USCB 2011).   
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Table B–18.  Population and Housing Characteristics 

Area 

Population Housing 

2000 2010 

Average 
Annual 
Percent 
Change 

Population 
Density, 2010 
(persons per 
square mile) 2000 2010 

Average 
Annual 
Percent 
Change 

Fairbanks North Star Borough 82,840 97,581 1.65 13.2 33,291 41,783 2.30 
Valdez-Cordova Census Area 10,194 9,636 –0.56 0.3 5,148 6,102 1.71 
Matanuska-Susitna Borough 59,323 88,995 4.14 3.6 27,329 41,329 4.23 
Bethel Census Area 16,046 17,013 0.59 0.4 5,188 5,919 1.33 
Dillingham Census Area 4,922 4,847 –0.15 0.3 2,332 2,427 0.40 
Lake and Peninsula Borough 1,823 1,631 –1.11 0.1 1,557 1,502 –0.36 
Denali Borough 1,893 1,826 –0.36 0.1 1,351 1,771 2.74 
Southeast Fairbanks Census 
Area 

6,174 7,029 1.31 0.3 3,225 3,915 1.96 

Yukon-Koyukuk Census Area 6,510 5,588 –1.52 Z 3,917 4,038 0.30 
State of Alaska 626,931 710,231 1.23 1.2 260,978 306,967 1.64 
Key:  Z=value greater than zero but less than half unit of measure shown. 
Source:  USCB 2011. 

As the two largest population centers in the ROI, the Fairbanks North Star Borough and the 
Matanuska-Susitna Borough are also large housing centers.  In 2010, the total number of housing units in 
the Fairbanks North Star Borough totaled 41,783 units, while the total number of housing units in the 
Matanuska-Susitna Borough was estimated at 41,329 units (USCB 2011).  Both of these areas have 
experienced rather strong growth in the number of housing units, with housing increasing in the 
Matanuska-Susitna Borough at an average annual rate of 4.23 percent and 2.3 percent in the Fairbanks 
North Star Borough between 2000 and 2010 (USCB 2011).  The only area in the ROI to experience a 
decline in the total number of housing units was the Lake and Peninsula Borough, which experienced an 
average annual percent decrease of 0.36 percent (USCB 2011).   

B.12.3.2 Economic Activity 

The economy in the State of Alaska is largely dependent on natural resources, particularly oil and gas 
production, though tourism and the military are also major contributors.  The Fairbanks North Star 
Borough, which includes the city of Fairbanks, is one of the largest economic and employment centers.  
Residents of the rural areas of Alaska focus on extraction of natural resources and subsistence resources.  
Subsistence resources, characteristic of Alaska, are discussed in a following section. 

Government and government enterprises provide many jobs in the cities and in the rural regions and 
provide a measure of stability through year-round employment.  Seasonal employment that includes 
commercial fishing, guided hunting, and related industries is also an important source of income.  
Resource-based tourism, mining, and oil/gas extraction and production also contribute to regional 
economic activity. 

The regional economy in remote rural areas of Alaska depends on the people, the way of life, the local 
government structure, and the Alaska Native corporations (Goldsmith 2008).  Standard economic 
measures do not typically capture subsistence, sharing, and non-cash trading activities, which are 
important components of rural economies in Alaska.  Thus, collecting data for these regions is often 
difficult and costly (Goldsmith 2008).  However, on average, the rural areas included in the planning 
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areas have lower levels of employment (and higher levels of unemployment).  This is due to several 
reasons including: the government directly accounts for most personal income; jobs available in remote 
areas often do not match the local labor supply; many workers are non-locals; and many households 
depend on jobs and subsistence activities (Goldsmith 2008).   

Unemployment typically refers to any person that is aged 16 and older, that has not been employed for 
one week, is physically capable of working, and is actively looking for employment.  As reflected in 
Table B–19, rural regions that have the highest unemployment rates include the Yukon-Koyukuk Census 
Area, with 15.4 percent, and the Bethel Census Area, with 15.0 percent.  In contrast, the highly populated 
Fairbanks North Star Borough had the lowest unemployment rate of the areas in the ROI during 2010 
(BLS 2011).  Unemployment and employment figures, particularly for rural regions in Alaska, provide 
estimates, and might not fully capture the number of jobs held by self-employed people that are mostly 
seasonal, and often part-time, that do not appear in the state’s official employment figures (Goldsmith 
2008).  The three areas in the ROI with the lowest population density were also the only areas in the ROI 
to experience a negative average annual percent change in employment between 2001 and 2009.   

The Denali Borough had the highest per capita personal income in 2009 of the areas in the ROI.  The 
Valdez-Cordova Census Area and the Southeast Fairbanks Census Area also had a high per capita 
personal income in 2009 (Table B–19).  The Southeast Fairbanks Census Area experienced the largest 
average annual percent change with 7.0 percent between 2001 and 2009 (BEA 2010). 

B.12.3.3 Key Industries in the EIS Study Area 

Energy Production.  The drilling and extraction of oil and natural gas contribute a large portion to the 
economic activity of Alaska.  Alaska is the second-ranked oil producing state in the United States behind 
Texas.  The oil and gas industry is the largest source of state revenue and provides some of the highest 
paying jobs in the state.  Oil and gas activities are primarily confined to the northernmost portion of 
Alaska in the North Slope Borough or along the Cook Inlet south of Anchorage, predominantly outside 
the Fairbanks ROI. 

Due to the size, population, and geography of Alaska, renewable energy will play a key role in supplying 
the state’s growing demand for electricity, heat, and transportation fuel.  Hydroelectric power is Alaska’s 
largest source of renewable energy and provides almost a quarter of the state’s electrical energy.  The 
majority of the state’s developed hydroelectric resources are located near communities in Southcentral, 
the Alaska Peninsula, and Southeast.  Major communities that are supplied with hydropower include 
Kodiak, Valdez, Cordova, and Glennallen (AEA 2009). 

Exploration of geothermal sources is increasing statewide, while other various energy sources, including 
wind, ocean and wave energy and solar energy, are also becoming more attractive.  There is high potential 
for geothermal and wind energy in the Fairbanks area.  Wind energy potential is outstanding along the 
south coast and south and southeast of DTA under the Fox MOA.  However, the equipment used for 
capturing wind energy interferes with electromagnetic signatures and causes localized wind vortexes, 
both of which are incompatible with military operations (particularly air operations).  

Mining.  The minerals industry is a cornerstone of Alaska’s economy.  Major communities such as 
Fairbanks were founded on the mining industry, which includes exploration, mine development, and 
mineral production (RDC 2011a).  In 2009, the mineral production value in the state totaled $2.5 billion, 
while exploration and development expenditures totaled $180 million and $330.8 million, respectively.  
Statewide, the industry provided approximately 3,280 full-time jobs with an estimated payroll of 
$320 million (ADOC 2009).  The largest producing mines within the ROI include the Pogo gold mine 
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near Delta Junction, the Fort Knox gold mine and Livengood Project near Fairbanks, and the Usibelli coal 
mine near Healy (ADOC 2009). 

Recreation and Tourism.  Outdoor recreation, including hunting, fishing, boating, hiking, camping, and 
observing wildlife, occurs on Federal, state, and private land, and contributes largely to the local 
communities.  Businesses such as hunting and fishing guides, lodges, air taxis, and other tourist related 
services benefit from recreational activities.  More details regarding recreational areas are provided in 
Section B.10.2.3, Recreation. 

Table B–19.  Employment, Unemployment, and Income Characteristics 

Area 

Employment 

Unemployment 
Rate, 2010 
(percent) 

Per Capita Income 

2001 2009 

Average 
Annual 
Percent 
Change 

2001 
(dollars) 

2009 
(dollars) 

Average 
Annual 
Percent 
Change 

Fairbanks North Star 
Borough 

52,639 58,761 1.4 7.1 28,481 38,895 4.0 

Valdez-Cordova 
Census Area 

7,081 7,235 0.3 8.7 32,038 45,177 4.4 

Matanuska-Susitna 
Borough 

23,268 31,896 4.0 9.1 28,428 38,508 3.9 

Bethel Census Area 8,122 8,629 0.8 15.0 21,676 29,173 3.8 
Dillingham Census 
Area 

3,923 4,128 0.6 10.1 27,341 35,828 3.4 

Lake and Peninsula 
Borough 

959 847 –1.5 8.1 25,277 36,694 4.8 

Denali Borough 2,181 2,099 –0.5 9.3 40,697 54,097 3.6 
Southeast Fairbanks 
Census Area 

2,473 3,777 5.4 10.6 24,786 42,508 7.0 

Yukon-Koyukuk 
Census Area 

3,302 3,014 –1.1 15.4 21,494 32,135 5.2 

State of Alaska 401,252 445,663 1.3 8.0 32,271 43,212 3.7 
Source:  BEA 2010; BLS 2011. 

Nonresident travel to Alaska occurs year-round, however, the majority of visitors come to Alaska during 
the “summer” season between May 1 and September 30.  The Alaska Visitors Statistics Program 
estimated 1.58 million out-of-state visitors to Alaska between May and September 2009, a decline of 
7.3 percent from the previous year (McDowell Group 2010).  The majority of visitors came to Alaska by 
cruise ship or air, while less-popular modes of transportation included highway or ferry.  During the 
2008–2009 visitor season, Alaska’s visitor industry accounted for a total of 36,200 full- and part-time 
jobs, $1.1 billion in labor, $3.4 billion in total spending, and $208.6 million in taxes and revenues to 
municipal and state governments (including direct, indirect, and induced impacts).  The most popular 
tourist destination area was the Southcentral region, followed by the Southeast region and the Interior 
(McDowell Group 2010). 

Fishing.  Alaska constitutes one of the most bountiful fishing regions in the world, with more than 
3 million lakes, 3,000 rivers, and 34,000 miles of coastline on three different seas (RDC 2011b).  There 
are four types of fishing available in Alaska:  sport, subsistence, personal use, or commercial.  
Commercial fisheries are an integral part of many communities and local economies in the state.  The 
total wholesale value of commercial fisheries is more than $3 billion.  The combined economic impact of 
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commercial and sport fishing is $7.4 billion and support of 89,915 full-time-equivalent jobs 
(ADFG 2011).  Regulations governing fishing depend on the type of fishing and the location. 

Civilian Aviation.  In 2007, the aviation industry was estimated to contribute $3.5 billion to the state’s 
economy.  In addition, estimates suggest that the industry provides more than 27,000 on-site jobs and 
20,000 off-site jobs in the state, the majority around international airports such as Anchorage and 
Fairbanks (Northern Economics, Inc. 2009).  Civilian aviation represents a category of flying that 
includes private and commercial aviation activities but not military aviation activities.  Civilian aviation 
in Alaska contributes significantly to the state’s economy and is heavily relied upon for travel, safety, 
firefighting, recreation, hunting, mining, oil and gas development, and supplies.  There are numerous 
open public airports and airfields located within the ROI.  More information regarding the airports and 
airfields within the ROI is provided in Section B.1, Airspace Management. 

B.13 SUBSISTENCE RESOURCES 

B.13.1 Definition of Resource 

Subsistence plays a vital role in the lifestyles of Alaska residents, particularly rural residents and the 
Alaska Native culture, and is a unique characteristic of life in Alaska.  Subsistence Management 
Regulations for Public Lands in Alaska (36 CFR 242) defines subsistence as the “customary and 
traditional uses by rural Alaska residents of wild, renewable resources for direct personal or family 
consumption as food, shelter, fuel, clothing, tools, or transportation; for the making and selling of 
handicraft articles out of non-edible byproducts of fish and wildlife resources taken for personal or family 
consumption; for barter, or sharing for personal or family consumption; and for customary trade.”  In the 
rural regions of Alaska, services and products are not always accessible, and subsistence fishing and 
hunting are important to supplement employment and nutrition in these regions.  Approximately 
50 percent of the food for three-quarters of the Alaska Native families in the state’s smaller communities 
is acquired through subsistence activities.  Other important uses of subsistence products are as follows: 

• Clothing, including the use of wild furs and hides for ruffs, mitts, parkas, clothes lining, and 
winter boots. 

• Fuel, specifically wood, a major source of heat for rural homes that do not have access to 
centralized utilities.  Wood is also used for smoking and preserving fish or meat. 

• Food (fish, seals, and other products) for dog teams that are used as transportation. 

• Construction materials, specifically spruce, birch, hemlock, willow, and cottonwood, used for 
house logs, sleds, and fish racks, among other items. 

• Hides, often used as sleeping mats; seal skins, to store food; and wild grasses, made into baskets 
and mats. 

• Specialized products for barter and exchange between communities in traditional trade networks.  
Furs are sold to outside markets to provide an important source of income for rural communities.  
Ivory, grass, wood, skins, and furs are also crafted into items for use and sale in outside markets. 

• For Alaska Natives, traditional ceremonies such as funerals, potlatches, marriages, and native dances. 

Under state regulations, subsistence is open to all Alaska residents on state or private land, but under 
Federal regulations, subsistence is limited to rural residents on Federally owned lands.  Due to the 
disparity between Federal and state subsistence regulations, the jurisdiction for managing subsistence has 
been divided between the Federal Subsistence Board and the State of Alaska.  Under Federal regulations, 
all communities and areas in Alaska are considered rural, with the exception of major towns and cities 



JPARC Modernization and Enhancement 
Environmental Impact Statement 

B-130 Final June 2013 

and their surrounding areas.  Access to subsistence resources using a preference system is tied to the 
permit system for hunting and take limits. 

B.13.2 Regulatory Setting 

In 1978, the State of Alaska passed legislation regulating subsistence and applying subsistence to rural 
residents.  Additional state legislation was passed in 1989 extending subsistence to all residents.  In 1980, 
Congress passed ANILCA, a priority subsistence law for Federal lands in Alaska.  Federal and state law 
defines subsistence as the “customary and traditional uses” of wild resources for food, clothing, fuel, 
transportation, construction, art, crafts, sharing, and customary trade.  Under these laws and related 
regulations, Alaska residents are given priority in harvesting game and nongame resources for personal 
use over individuals harvesting game and nongame resources for sport or commercial reasons. 

ANILCA obligates Federal agencies to manage their lands to support customary and traditional 
subsistence activities on Federal land, with preference for rural Alaskans’ desire to harvest fish and 
wildlife on Federal lands, particularly when resources (i.e., species traditionally harvested for subsistence) 
are scarce (16 U.S.C. 314).   

B.13.3 General Description of Affected Environment 

The affected environment for subsistence resources is defined as the areas in which subsistence resources, 
including subsistence wildlife and vegetation, are present and accessible.  Additional areas identified as 
traditional use areas for Alaska Natives are also included. 

Subsistence users tend to harvest in traditional use areas accessible to their communities and for particular 
resources.  These harvest areas are defined, for each individual community, based on their historic use 
and the availability of wildlife in the area.  Due to the large size of the planning area, it would not be 
feasible to delineate every traditional use area for each community.  In general, traditional subsistence 
areas are closely related to the major habitats or migration routes of the most common subsistence species 
(moose, caribou, Dall sheep, and fish).  These habitats and migration routes are discussed in more detail 
in Section B.8.3.  Communities participating in subsistence, traditional subsistence areas in the vicinity of 
the existing Air Force and Army installations and ranges or SUA, and species typically harvested by the 
communities for subsistence are reflected in Table B–20.  Since a component of subsistence resources is 
related to cultural and ceremonial practices of Alaska Natives, Table B–20 also provides the population 
characteristics and identifies communities where Federally-recognized tribes are traditionally located.  As 
ANILCA obligates Federal agencies to manage their lands in support of subsistence activities, there are 
identified areas on military installations in which subsistence activities are permitted.  JBER, Fort 
Wainwright, Fort Greely, TFTA, YTA, and DTA have such designated areas, and species are available to 
the public for subsistence harvesting in accordance with defined access procedures.  More detail on these 
areas and the access procedures are provided in Section 3.13 in Chapter 3 of the EIS. 
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Table B–20.  Community Subsistence Characteristics in the Study Area 

Village 
Population 

(2010) Location 

Alaska 
Native 

Population 
Percentage 

Federally-
Recognized 

Tribe Located 
in Community 

Primary Subsistence 
Species/Activity 

Aleknagik 219 Dillingham 
Census Area 

84.6 Yes Salmon, freshwater fish, 
moose, caribou, berries, 
trapping 

Anderson 246 Denali Borough 6.5 No N/A 
Aniak 501 Bethel 

Census Area 
73.3 Yes Salmon, moose, bear, birds, 

berries, gardening 
Anvik 85 Yukon-Koyukuk 

Census Area 
90.4 Yes Salmon, moose, black bear, 

small game, trapping, 
handicrafts, gardening 

Beaver 84 Yukon-Koyukuk 
Census Area 

95.2 Yes Moose, salmon, freshwater 
fish, bear, waterfowl, 
gardening, berries 

Big Delta 591 Southeast 
Fairbanks 
Census Area 

2.1 No N/A 

Birch Creek 33 Yukon-Koyukuk 
Census Area 

100.0 Yes Salmon, whitefish, moose, 
black bear, waterfowl, 
berries 

Central 96 Yukon-Koyukuk 
Census Area 

9.7 No N/A 

Chickaloon 272 Matanuska-
Susitna Borough 

6.3 Yes Salmon, non-salmon, black 
bear, moose, caribou, Dall 
sheep, squirrel, porcupine 

Chicken 7 Southeast 
Fairbanks 
Census Area 

0.0 No N/A 

Chistochina 93 Valdez-Cordova 
Census Area 

63.4 Yes Hunting, fishing, trapping, 
gathering 

Chuathbaluk 118 Bethel Census 
Area 

94.1 Yes Salmon, moose, black bear, 
porcupine, waterfowl, fur 
garments 

Circle 104 Yukon-Koyukuk 
Census Area 

85.0 Yes Salmon, freshwater fish, 
moose, bear, trapping, 
handicrafts 

Copper 
Center/Kluti 
Kaah 

328 Valdez-Cordova 
Census Area 

50.6 Yes Hunting, fishing, trapping, 
gathering 

Crooked 
Creek 

105 Bethel Census 
Area 

93.4 Yes Salmon, moose, caribou, 
waterfowl, trapping 

Delta 
Junction 

958 Southeast 
Fairbanks 
Census Area 

5.6 No Moose, caribou, bear, sheep, 
waterfowl, trapping 

Dillingham 2,329 Dillingham 
Census Area 

60.9 Yes Salmon, grayling, pike, 
moose, bear, caribou, 
berries, trapping 

Dot Lake 13 Southeast 
Fairbanks 
Census Area 

5.3 No N/A 
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Village 
Population 

(2010) Location 

Alaska 
Native 

Population 
Percentage 

Federally-
Recognized 

Tribe Located 
in Community 

Primary Subsistence 
Species/Activity 

Dot Lake 
Village 

62 Southeast 
Fairbanks 
Census Area 

73.7 Yes Moose, duck, geese, 
ptarmigan, porcupines, 
caribou, whitefish, other 
freshwater fish 

Ekuk/Clarks 
Point 

62 Dillingham 
Census Area 

92.0 Yes Salmon, smelt, moose, bear, 
rabbit, ptarmigan, duck, 
geese, trade for whitefish 
and ling cod 

Ekwok 115 Dillingham 
Census Area 

93.8 Yes Salmon, pike, moose, 
caribou, duck, berries, 
gardening 

Ferry 33 Denali Borough 0.0 No N/A 
Fort Yukon 583 Yukon-Koyukuk 

Census Area 
88.7 Yes Salmon, whitefish, moose, 

bear, caribou, waterfowl, 
trapping, handicrafts 

Fox 417 Fairbanks-North 
Star Borough 

9.7 No N/A 

Gakona 218 Valdez-Cordova 
Census Area 

17.7 Yes N/A 

Galena 470 Yukon-Koyukuk 
Census Area 

67.4 Yes N/A 

Glennallen 483 Valdez-Cordova 
Census Area 

12.1 No N/A 

Grayling 194 Yukon-Koyukuk 
Census Area 

91.8 Yes Salmon, moose, black bear, 
small game, waterfowl, 
trapping, gathering, 
gardening 

Gulkana 119 Valdez-Cordova 
Census Area 

73.9 Yes Hunting, fishing, trapping, 
gathering 

Healy 1,021 Denali Borough 5.3 No N/A 
Healy Lake 13 Southeast 

Fairbanks 
Census Area 

73.0 Yes N/A 

Holy Cross 178 Yukon-Koyukuk 
Census Area 

96.5 Yes Hunting, fishing, trapping, 
gardening 

Huslia 275 Yukon-Koyukuk 
Census Area 

95.2 Yes Salmon, whitefish, moose, 
bear, caribou, waterfowl, 
berries 

Igiugig 50 Lake and 
Peninsula 
Borough 

83.0 Yes Salmon, trout, whitefish, 
moose, caribou, rabbit 

Iliamna 109 Lake and 
Peninsula 
Borough 

57.8 Yes Salmon, trout, grayling, 
moose, caribou, bear, seal, 
porcupine, rabbit 

Kokhanok 170 Lake and 
Peninsula 
Borough 

90.8 Yes Salmon, trout, grayling, 
moose, bear, rabbit, 
porcupine, seal 
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Village 
Population 

(2010) Location 

Alaska 
Native 

Population 
Percentage 

Federally-
Recognized 

Tribe Located 
in Community 

Primary Subsistence 
Species/Activity 

Koliganek 209 Dillingham 
Census Area 

87.4 Yes N/A 

Lake 
Minchumina 

13 Yukon-Koyukuk 
Census Area 

12.5 No N/A 

Lime 
Village 

29 Bethel 
Census Area 

0.0 Yes Salmon, moose, bear, 
caribou, waterfowl, berries 

Manley Hot 
Springs 

89 Yukon-Koyukuk 
Census Area 

23.6 Yes Salmon, moose, fishing, 
gardening 

Manokotak 442 Dillingham 
Census Area 

94.7 Yes Salmon, herring, sea lion, 
beluga whale, trout, 
ptarmigan, duck, berries 

McGrath 346 Yukon-Koyukuk 
Census Area 

54.6 Yes Salmon, moose, caribou, 
bear, rabbit, trapping, 
gardening 

McKinley 
Park 

185 Denali Borough 3.5 No N/A 

Mentasta 
Lake 

112 Valdez-Cordova 
Census Area 

71.1 Yes Hunting, fishing, trapping 

Minto 210 Yukon-Koyukuk 
Census Area 

92.2 Yes Salmon, whitefish, moose, 
bear, small game, waterfowl, 
berries, handicrafts, furs 

Naknek 544 Bristol Bay 
Borough 

47.1 Yes N/A 

Nenana 378 Yukon-Koyukuk 
Census Area 

47.3 Yes Salmon, moose, caribou, 
bear, waterfowl, berries 

Newhalen 190 Lake and 
Peninsula 
Borough 

91.3 Yes Salmon, trout, grayling, 
moose, caribou, rabbit, 
porcupine, seal 

New 
Stuyahok 

510 Dillingham 
Census Area 

96.0 Yes Salmon, moose, caribou, 
rabbit, ptarmigan, duck, 
geese 

Nikolai 94 Yukon-Koyukuk 
Census Area 

81.0 Yes Salmon, moose, caribou, 
rabbits, bear, trapping, 
handicrafts 

Nondalton 164 Lake and 
Peninsula 
Borough 

90.0 Yes Salmon, trout, grayling, 
moose, caribou, bear, Dall 
sheep, rabbit, porcupine 

Northway 71 Southeast 
Fairbanks 
Census Area 

82.1 No N/A 

Northway 
Village 

98 Southeast 
Fairbanks 
Census Area 

77.6 Yes Birds and eggs, including 
migratory birds 

Paxson 40 Valdez-Cordova 
Census Area 

0.0 No N/A 
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Village 
Population 

(2010) Location 

Alaska 
Native 

Population 
Percentage 

Federally-
Recognized 

Tribe Located 
in Community 

Primary Subsistence 
Species/Activity 

Port 
Alsworth 

159 Lake and 
Peninsula 
Borough 

22.1 No N/A 

Rampart 24 Yukon-Koyukuk 
Census Area 

91.1 Yes Salmon, whitefish, moose, 
caribou, waterfowl, small 
game, gardening, berries 

Red Devil 23 Bethel 
Census Area 

52.1 Yes Salmon, bear, moose, 
caribou, rabbit, waterfowl, 
berries 

Ruby 166 Yukon-Koyukuk 
Census Area 

86.2 Yes Salmon, whitefish, moose, 
bear, ptarmigan, waterfowl, 
berries 

Shageluk 83 Yukon-Koyukuk 
Census Area 

96.9 Yes Salmon, moose, bear, small 
game, waterfowl, trapping, 
gardening 

Skwentna 37 Matanuska-
Susitna Borough 

7.2 No N/A 

Slana 147 Valdez-Cordova 
Census Area 

15.3 No N/A 

Sleetmute 86 Bethel 
Census Area 

89.0 Yes Salmon, moose, bear, 
porcupine, rabbit, waterfowl, 
berries 

Stony River 54 Bethel 
Census Area 

85.2 Yes Salmon, moose, caribou, 
bear, porcupine, waterfowl, 
berries 

Takotna 52 Yukon-Koyukuk 
Census Area 

42.0 Yes Moose, salmon, gardening 

Tanacross 136 Southeast 
Fairbanks 
Census Area 

90.0 Yes Whitefish, moose, 
porcupine, rabbit, ptarmigan, 
duck, geese, caribou, 
salmon, trapping, handicrafts 

Tazlina 297 Valdez-Cordova 
Census Area 

30.2 Yes Fishing and hunting 

Telida 3 Yukon-Koyukuk 
Census Area 

100.0 Yes N/A 

Tetlin 127 Southeast 
Fairbanks 
Census Area 

97.4 Yes Whitefish, moose, duck, 
geese, spruce hens, rabbit, 
berries, roots 

Tok 1,258 Southeast 
Fairbanks 
Census Area 

19.0 No Moose, bear, rabbit, grouse, 
ptarmigan, Dall sheep, 
caribou, salmon, berries, 
gardening 

Tyonek 171 Kenai Peninsula 
Borough 

95.3 Yes Salmon, moose, beluga 
whale, waterfowl, trapping 

Key:  N/A=Information on species is not available. 
Source:  ADOC 2010. 
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B.14 ENVIRONMENTAL JUSTICE  

B.14.1 Definition of Resource 

Analysis of environmental justice considers whether impacts of an action are unequally borne by a 
particular segment of the affected population, specifically, persons who belong to an ethnic or racial 
minority, low-income persons, or children.  For the purpose of the environmental justice analysis, these 
populations are defined as follows: 

Minority Populations:  All persons identified by the U.S. Census Bureau to be of Hispanic or Latino 
origin, regardless of race, plus non-Hispanic persons who are Black or African American, American 
Indian or Alaska Native, Asian, Native Hawaiian or other Pacific Islander, or members of some other 
(i.e., non-white) race or two or more races. 

Low-Income Populations:  All persons who fall within the statistical poverty thresholds established 
by the U. S. Census Bureau.  For the purposes of this analysis, low-income populations are defined as 
persons living below the poverty level.  The percentage of low-income persons is calculated as the 
percentage of all persons for whom the Census Bureau determines poverty status, which is generally a 
different number than the total population because it excludes institutionalized persons, persons in 
military group quarters and college dormitories, and unrelated individuals under 15 years of age.  
Starting with the 2010 decennial census, poverty data will be provided through the annual American 
Community Survey rather than as part of the decennial census. 

Children:  All persons identified by the Census to be under the age of 18 years. 

B.14.2 Regulatory Setting 

In 1994, EO 12898, Federal Actions to Address Environmental Justice in Minority and Low-Income 
Populations (Environmental Justice), was issued to focus the attention of Federal agencies on how their 
actions affect the human health and environmental conditions to which minority and low-income 
populations are exposed.  This EO was also established to ensure that, if there were disproportionately 
high and adverse human health or environmental effects of Federal actions on these populations, those 
effects would be identified and addressed.  The environmental justice analysis addresses the 
characteristics of race, ethnicity, and poverty status for populations residing in areas potentially affected 
by implementation of the proposed action. 

In 1997, EO 13045, Protection of Children from Environmental Health Risks and Safety Risks (Protection 
of Children), was issued to identify and address anticipated health or safety issues that affect children.  
The protection-of-children analysis addresses the distribution of population by age in areas potentially 
affected by implementation of the proposed action. 

Regulations governing Native land claims, conservation lands, and subsistence activities, such as ANCSA 
and ANILCA are addressed in Section B.10, Land Use, and Section B.13, Subsistence Resources.   

B.14.3 General Description of Affected Environment 

As with socioeconomic resources, environmental justice analysis identifies nine census-defined areas, 
including four boroughs and five census areas, within the broad study area.  Boroughs and census areas in 
Alaska are equivalent to counties in other states. 

Alaska Natives live on many lands in the planning area.  In Alaska Native villages, the Native lifestyle is 
based on, or supplemented by, subsistence activities.  Section B.13, Subsistence Resources, provides a list 
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of Federally recognized Alaska Native villages and the subsistence activities available in the vicinity of 
each village.   

Based on data from the 2005–2009 American Community Survey, the incidence of persons in the study 
area with incomes below the poverty level generally exceeds state levels, particularly in the rural areas 
and areas with high minority and Alaska Native populations.  Poverty rates in the study area over that 
5-year period ranged from a low of 6.1 percent in the Denali Borough to a high of 24.1 percent in 
the Yukon-Koyukuk Census Area, as compared with the state’s poverty rate of 9.6 percent (USCB 2010) 
(see Table B–21; Figure B-26). 

Minority persons represent between 11.6 and 89.1 percent of each locale’s total population.  Alaska 
Natives are the largest minority group, constituting over 80 percent of the total population in some 
locales.  By comparison, minority persons represent 35.9 percent of the state’s total population, with 
Alaska Natives constituting only 14.8 percent (USCB 2011) (see Table B–21 and Figure B-27). 

Children make up between 22.5 and 36.5 percent of each locale’s population, as compared with 
26.4 percent of the state’s total population (Table B–21).  

The levels of minorities (including Alaska Natives) and low-income persons living in the rural areas of 
Alaska is noteworthy, because noise levels in low-altitude military training airspace may be incompatible 
with residential life and aspects of subsistence practices.  Avoidance of populated areas by minimum 
vertical and lateral distances is a method used to alleviate some degree of noise intrusion. 

Table B–21.  Minority Population, Low-Income Population and Children by Area 

Area 
Total 

Population 
Percent 

Low-Income 
Percent 

Minority 
Percent 

Alaska Native 
Percent 

Children 
Fairbanks North Star Borough 97,581 8.0 25.9 7.0 25.6 
Valdez-Cordova Census Area 9,636 8.1 27.9 13.6 24.4 
Matanuska-Susitna Borough 88,995 10.3 17.2 5.5 28.9 
Bethel Census Area 17,013 18.2 89.1 82.9 36.5 
Dillingham Census Area 4,847 18.3 82.4 71.6 32.9 
Lake and Peninsula Borough 1,631 22.1 77.8 65.1 30.2 
Denali Borough 1,826 6.1 11.6 3.6 22.5 
Southeast Fairbanks Census Area 7,029 11.6 21.3 11.5 26.3 
Yukon-Koyukuk Census Area 5,588 24.1 78.2 71.4 27.8 
State of Alaska 710,231 9.6 35.9 14.8 26.4 
Note:  Except for percent low-income, which is derived from the 2005–2009 American Community Survey, numbers 

represent 2010 census data. 
Source:  USCB 2010, 2011. 
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Figure B-26.  Percent Low-Income Population in EIS Study Area 
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Figure B-27.  Percent Minority Population in Central Alaska 
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APPENDIX C  
CONFLICT OF INTEREST STATEMENTS 

NEPA DISCLOSURE STATEMENT FOR THE JOINT PACIFIC ALASKA RANGE 
COMPLEX (JPARC) ENVIRONMENTAL IMPACT STATEMENT 
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hereby certify as follows, to the best of their actual knowledge as of the date set forth 
below: 
 

(a) X  Offeror and any proposed subcontractors have no financial or other 
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themselves of such interest prior to award of this contract, or agree to the 
attached plan to mitigate, neutralize or avoid any such conflict of interest. 

 
Financial or Other Interests: 
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Certified by: 
 
 

________________________________ 
Signature 

DIANE L. KEEP       
 Name 

CONTRACTS MANAGER 
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Company 
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APPENDIX D  
AIRSPACE MANAGEMENT 

D.1 DEFINITION OF RESOURCE 

The National Airspace System (NAS) is designed and managed by the Federal Aviation 
Administration (FAA) in a manner that strives to meet both the individual and common needs of 
all military, commercial, and general aviation interests.  In general, all navigable airspace is 
categorized as either regulatory or nonregulatory.  Regulatory consists of the Class A-E airspace 
areas, restricted areas, and prohibited areas while nonregulatory includes Military Operations 
Areas (MOAs), warning areas, alert areas, and controlled firing areas, all of which are described 
below.  Within those two categories are four types of airspace:  “controlled,” “special use,” 
“uncontrolled,” and “other.”  Airspace is further defined in terms of classifications according to 
the operating and flight rules that apply to each airspace area.  The manner in which airspace is 
classified depends on (1) the complexity or density of aircraft operations within an airspace area, 
(2) the nature of those operations, (3) the level of safety required, and (4) national and public 
interest.  Airspace management discussions reference these types/classifications, where 
appropriate, as they relate to the JPARC proposal regions of influence (FAA 2008). 

Table D-1 provides basic definitions of the more-common aeronautical terms used throughout 
the airspace management sections. 

Table D-1.  Aviation and Airspace Use Terminology 

Term Definition 

Visual flight rules (VFR) A standard set of rules that all pilots, both civilian and military, must 
follow when not operating under IFR and in visual meteorological 
conditions.  These rules require that pilots remain clear of clouds and 
avoid other aircraft. 

Instrument flight rules (IFR) A standard set of rules that all pilots, civilian and military, must follow 
when operating under flight conditions that are more stringent than VFR.  
These conditions include operating an aircraft in clouds, operating above 
certain altitudes prescribed by FAA regulations, and operating in some 
locations such as major civilian airports.  ATC agencies ensure separation 
of all aircraft operating under IFR. 

Above ground level (AGL) Altitude expressed in feet measured above the ground surface. 
Mean sea level (MSL) Altitude expressed in feet measured above average (mean) sea level. 
Flight level (FL) Manner in which altitudes at 18,000 feet MSL and above is expressed, as 

measured by a standard altimeter setting of 29.92. For instance, 
20,000 feet MSL is expressed as FL200. 

Sortie/sortie-operation Sortie refers to an operational mission conducted by a single aircraft.  
Sortie-operation refers to a flight activity conducted by that single aircraft 
within a designated airspace area during the sortie mission.  Airspace use 
tracking typically accounts for an aircraft sortie-operation within each 
area it operates throughout the course of the overall training mission. 

Key: AGL=above ground level; ATC=air traffic control; FAA=Federal Aviation Administration; FL=flight level; MSL=mean 
sea level. 
Source: FAA 2008. 
 

Controlled airspace is airspace of defined dimensions within which Air Traffic Control (ATC) 
services are provided to instrument flight rule (IFR) and visual flight rule (VFR) flights in 
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accordance with the airspace classification (FAA 2011).  Controlled airspace is categorized into 
five separate classes: Classes A through E.  These classes identify airspace that is controlled, 
airspace supporting airport operations, and designated airways affording en route transit from 
place to place.  The classes also dictate pilot qualification requirements, rules of flight that must 
be followed, and the type of equipment necessary to operate within that airspace class.  Military 
aircrews fly under FAA rules when not conducting flight activities within special use airspace 
(SUA).  Uncontrolled airspace (designated as Class G) has no specific prohibitions associated 
with its use.  Figure D-1 illustrates the different types of airspace designations. 

 
Source: FAA 2008. 

Figure D-1.  Airspace Designations 

Definitions for various designations are provided below.  

Class A airspace, generally, is that airspace from 18,000 feet above mean sea level (MSL) up to, 
and including, Flight Level (FL) 600.  Unless otherwise authorized, all aircraft must operate IFR 
within Class A airspace. 

Class B airspace, generally, is that airspace from the surface to 10,000 feet MSL surrounding the 
nation’s busiest airports.  The actual configuration of Class B airspace is individually tailored 
and consists of a surface area and two or more layers and is designed to contain all published 
instrument procedures (FAA 2008). 

Class C is generally that airspace from the surface to 4,000 feet above the airport elevation 
(charted in MSL) surrounding those airports that have an operational control tower, are serviced 
by a radar approach control, and have a certain number of IFR operations or passenger 
enplanements.  Although the actual configuration of Class C airspace is individually tailored, it 
usually consists of a surface area with a radius of 5 nautical miles (NM) and an outer circle with 
a 10-NM radius that extends from 1,200 to 4,000 feet above the airport elevation (FAA 2008).   

Class D airspace, generally, is that airspace from the surface to 2,500 feet above the airport 
elevation (charted in MSL) surrounding those airports that have an operational control tower.  
The configuration of each Class D airspace area is individually tailored, and when instrument 
procedures are published, the airspace will normally be designed to contain those procedures.  
Arrival extensions for instrument approach procedures may be designated as Class D or Class E 
airspace (FAA 2008). 
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Class E airspace is controlled airspace that is not Class A, B, C, or D.  The floor of Class E 
airspace is generally 700 feet above ground level (AGL).  There are areas where Class E airspace 
begins at either the surface or 700 feet AGL that are used to transition to/from the terminal or en 
route environment (around airports without control towers).  These areas are designated by VFR 
sectional charts.  In most areas of the United States, Class E airspace extends from 1,200 feet 
AGL up to, but not including, 18,000 feet MSL, the lower limit of Class A airspace.  No ATC 
clearance or radio communication is required for VFR flight in Class E airspace.  VFR visibility 
requirements below 10,000 feet MSL are 3 statute miles visibility and cloud clearance of 
500 feet below, 1,000 feet above, and 2,000 feet horizontal.  Above 10,000 feet MSL the 
requirement is 5 statute miles visibility and cloud clearance of 1,000 feet below, 1,000 feet 
above, and 1 mile laterally (FAA 2008).  There are seven types of Class E airspace: 

Surface area designated for an airport.  When so designated, this type of Class E airspace 
will be configured to contain all instrument procedures. 

Extension to a surface area.  These are Class E airspace areas that serve as extensions to 
Class B, C, and D surface areas designated for an airport.  This airspace provides controlled 
airspace to contain standard instrument approach procedures without imposing a 
communications requirement on pilots operating under VFR. 

Airspace used for transition.  These are Class E airspace areas, beginning at either 700 or 
1,200 feet AGL, used to transition to/from the terminal or en route environment. 

En route domestic airspace areas.  These areas are Class E airspace areas that extend 
upward from a specified altitude to provide controlled airspace where there is a requirement 
for IFR en route air traffic control services, but where the Federal Airways System is 
inadequate. 

Federal airways.  Federal airways (Victor airways) are Class E airspace areas, and, unless 
otherwise specified, extend upward from 1,200 feet to, but not including, 18,000 feet MSL.  

Other.  Unless designated at lower altitudes, Class E airspace begins at 14,500 feet MSL to, 
but not including, 18,000 feet MSL overlying: the 48 contiguous including the waters within 
12 miles from the coast of the 48 contiguous states; the District of Columbia; Alaska 
(including the waters within 12 miles from the coast of Alaska and that airspace above 
FL600) and excluding the Alaska peninsula west of longitude 160o00’00” west and the 
airspace below 1,500 feet above the surface of the earth unless specifically so designated. 

Offshore/control airspace areas.  This includes airspace areas beyond 12 NM from the 
coast of the United States wherein air traffic control services are provided (FAA 2011).   

Airspace that has not been designated as Class A, B, C, D, or E airspace is “uncontrolled 
airspace” (Class G).  Class G airspace generally underlies Class E airspace with vertical limits up 
to 700 feet AGL, 1,200 feet AGL, or 14,500 feet AGL, whichever applies.  Cloud clearance and 
visibility requirements differ by altitude and day versus night. 

The FAA has charted and published SUA for military and other governmental activities.  SUA is 
designated airspace within which flight activities are confined to participating aircraft or specific 

http://en.wikipedia.org/wiki/Sectional_chart�
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operating limitations are placed on nonparticipating aircraft.  Military operations areas (MOAs), 
restricted areas, controlled firing areas (CFAs), and warning areas are examples of SUA.  Other 
airspace consists of advisory areas, areas that have specific flight limitations or designated 
prohibitions, areas designated for parachute jump operations, military training routes (MTRs), 
low-altitude tactical navigation (LATN) areas, and aerial refueling tracks.  This category also 
includes air traffic control assigned airspace (ATCAA).  

Management of SUA involves how airspace is designated, used, and administered to best 
accommodate the individual and common needs of commercial aviation, general aviation, the 
military, resource management agencies, and others.  The FAA considers multiple and 
sometimes competing demands for aviation airspace in relation to airport operations, Federal 
airways, jet routes, military flight training activities, and other special needs to determine how 
the National Airspace System can best be structured to accommodate all user requirements.  
Airspace currently used for military training activities in Alaska includes the following types: 

Military Operations Areas.  A MOA is SUA of defined vertical and lateral limits 
established outside Class A airspace to separate and segregate certain nonhazardous military 
activities (i.e., no weapons use) from IFR traffic and to identify where these activities are 
conducted for VFR traffic (FAA 2011).  Because MOAs are considered “joint use” airspace, 
nonparticipating aircraft operating under VFR are permitted to enter a MOA even when that 
MOA is active for military use.  Aircraft operating under IFR must remain clear of an active 
MOA provided clearance through this airspace by the responsible ATC facility.  If an IFR 
aircraft is approved for transit through a MOA, then military training is suspended in the 
affected portion of the MOA during the period of transit. 

Air Traffic Control Assigned Airspaces.  An ATCAA is airspace of defined vertical and 
lateral limits assigned by ATC for the purpose of segregating ongoing airspace activities 
from other IFR air traffic (FAA 2011).  When not required for other needs, an ATCAA is 
authorized for military use by the managing Air Route Traffic Control Center (ARTCC).  
ATCAAs, which are in Class A airspace, are frequently structured and used to extend the 
horizontal and/or vertical boundaries of MOAs.  ATCAAs can extend from FL180 to FL600 
or higher. 

Restricted Areas.  Restricted areas are designated airspaces that support ground or flight 
activities that could be hazardous to nonparticipating aircraft.  A restricted area is designated 
under Title 14 of the Code of Federal Regulations (CFR), Part 73 (14 CFR 73), within which 
the flight of aircraft is subject to restriction.  Most restricted areas are designated “joint-use,” 
and IFR/VFR operations in the area may be authorized by the controlling ATC facility when 
it is not being utilized by the using agency (FAA 2011).  

Military Training Routes.  MTRs are flight corridors developed and used by the U.S. 
Department of Defense (DoD) to practice high-speed, low-altitude flight, generally below 
10,000 feet MSL.  Specifically, MTRs are airspace of defined vertical and lateral dimensions 
established for the conduct of military flight training in excess of 250 knots indicated 
airspeed (KIAS). 

Warning Areas.  A warning area is airspace of defined dimensions, extending from 3 NM 
outward from the coast of the United States that features aerial activity that may be 
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hazardous to nonparticipating aircraft.  The purpose of such warning areas is to warn 
nonparticipating pilots of the potential danger.  A warning area may be located over domestic 
or international waters or both. 

Controlled Firing Areas.  A CFA is established for live-fire activities that, if not conducted 
in a controlled environment, would be hazardous to nonparticipating aircraft. 

Low-Altitude Tactical Navigation Areas.  LATN areas are airspace outside a MOA used 
for low-altitude training by aircraft such as the A-10 Warthog and C-130 Hercules, which 
can safely operate at speeds of 250-knots (287 mph) or less.  At such speeds, these aircraft 
are capable of safely merging with general aviation traffic.  Military aircraft engaged in this 
type of exercise, like all other aircraft, are required to comply with Federal aviation 
regulations concerning the visibility and avoidance of other aircraft and obstacles.  FAA and 
Air Force regulations also require aircraft utilizing the LATN area to avoid airfields, towns, 
noise-sensitive areas, and wilderness areas by prescribed vertical and/or horizontal distances. 

Figure D-2 depicts all existing Federal airways, jet routes, Area Navigation (RNAV) routes, and 
SUA within the general region of influence for the proposed JPARC airspace actions.  This 
figure also includes the LATN area and MTRs for Chapter 3 references to these two training 
airspace types that are not included in the JPARC proposals. 
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D.2 MILITARY TRAINING AIRSPACE USES 

Table D-2 and Table D-4 include the representative annual sorties-operations for all Alaska 
MOAs and restricted areas and Military Training Routes most frequently used by all Air Force, 
Army, and allied forces for routine and Major Flying Exercises.  Table D-3 shows the portion of 
a training mission that is typically flown by the individual aircraft types within the different 
altitude blocks shown in this table. These altitudes are generally representative of most mission 
flight activities within SUA although fighter aircraft would conduct a greater portion of their 
sorties at lower altitudes within restricted airspace while performing air-to-ground maneuvers. 

Table D-2.  Description and Representative Annual Use of Alaska Training Airspace 

Airspace 
Designation Altitudes 

Total Annual 
Sorties1 

Total Annual 
Days Use2 

Using/Controlling 
Agency1 

Birch MOA 500 ft AGL – 5,000 ft MSL 4,708 58 Air Force 354th FW 
Blair ATCAA FL180 – FL600 6,233 58 Air Force 354th FW 
Buffalo MOA 300 ft AGL up to, 

not including 7,000 ft MSL 
4,711 58 Air Force 354th FW 

Delta ATCAA FL180 – FL600 6,330 58 Air Force 354th FW 
Delta MOAs Floors 3,000 ft AGL – 10,000 

ft MSL, extending up to, not 
including FL180 

5,429 52 Air Force 354th FW 

Eielson MOA/ 
ATCAA 

100 ft AGL up to, 
not including FL180; 
maximum altitude FL600 
(when ATCAA activated)   

10,603 220 Air Force 354th FW 

Fox 1/2 MOA/ 
ATCAA 

5,000/7,000 ft AGL up to, 
not including FL180; 
maximum altitude FL600 
(when ATCAA activated)   

10,525 220 Air Force 354th FW 

Fox 3 MOA/ 
ATCAA 

5,000 ft AGL up to, 
not including FL180; 
maximum altitude FL600 
(when ATCAA activated)   

9,877 211 Air Force 354th FW 

Paxon ATCAA FL180 – FL600 6,982 211 Air Force 354th FW 
Viper A MOA 500 ft AGL up to, 

not including 10,000′ MSL 
0 0 Air Force 354th FW 

Fairbanks ATCT 
Viper B MOA/ 
ATCAA 

10,000 ft MSL up to, 
not including FL180; 
maximum altitude FL600 
(when ATCAA activated)   

8,034 163 Air Force 354th FW 

Yukon 1 MOA/ 
ATCAA 

100 ft AGL up to, 
not including FL180; 
maximum altitude FL600 
(when ATCAA activated)   

8,034 163 Air Force 354th FW 

Yukon 2 MOA/ 
ATCAA 

100 ft AGL up to, 
not including FL180; 
maximum altitude FL600 
(when ATCAA activated)   

7,076 104 Air Force 354th FW 

Yukon 3A Low/ 
3 MOAs/ATCAAs 

100/300 ft AGL up to, 
not including 7,000 ft MSL 

6,274 52 Air Force 354th FW 
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Airspace 
Designation Altitudes 

Total Annual 
Sorties1 

Total Annual 
Days Use2 

Using/Controlling 
Agency1 

Yukon 3 Hi MOA 10,000 ft MSL up to, 
not including FL180; 
maximum altitude FL600 
(when ATCAA activated)   

6,270 52 Air Force 354th FW 

Yukon 3B MOA 2,000 ft AGL up to, 
not including FL180 

6,106 44 Air Force 354th FW 

Yukon 4 MOA/ 
ATCAA 

100 ft AGL up to, 
not including FL180; 
maximum altitude FL600 
(when ATCAA activated)   

6,286 56 Air Force 354th FW 

Yukon 5 MOA/ 
ATCAA 

5,000 ft MSL up to, 
not including FL180; 
maximum altitude FL600 
(when ATCAA activated)   

6,106 44 Air Force 354th FW 

Stony A/B 100/2,000 ft AGL up to, 
not including FL180 

2,499 212 Air Force 3rd Wing 

R-2202 A/B Surface up to, not including, 
10,000 ft MSL 

6,290 241 USARAK, Cold 
Regions Test Center 

R-2202 C 10,000 ft MSL – FL600 6,290 241 USARAK, Cold 
Regions Test Center 

R-2202 D Above FL600 to unlimited 6,290 241 USARAK, Cold 
Regions Test Center 

R-2205 Surface to 20,000 ft MSL 5,510 215 USARAK, JBER/ 
Fairbanks ATCT 

R-2211 Surface to FL600 2,386 170 Air Force 354th FW 
Fairbanks ARTC 

1  FAA Controlling air traffic control agency is Anchorage Air Route Traffic Control Center unless otherwise indicated. 
Key::  AGL = above ground level; ATCAA = Air Traffic Control Assigned Airspace; ARTC = Air Route Traffic Control; ATCT 

= Air Traffic Control Tower; FL = flight level;:ft = feet; FW = Fighter Wing; JBER = Joint Base Elmendorf-Richardson; 
MOA = Military Operations Area; MSL = mean sea level; USARAK = U.S. Army Alaska 

Source: Air Force 2010a, 2010b. 
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Table D-3.  Typical Altitude Use by Representative Aircraft Types 

Aircraft Type 

Altitude Distribution 
(Percentage of Sortie Duration by Altitude) 

500– 
1,000 

1,000 – 
3,000 

3,000 – 
5,000 

5,000 – 
10,000 

10,000 – 
FL180 

FL180 and 
above 

A-10 33 17 16 24 10 0 
F-15C 0 2 3 10 25 60 
F-15E 5 5 5 10 25 50 
F-16A 4 2 3 5 26 60 
F-18A 5 2 3 12 28 50 
F-22A 5 2 3 5 10 75 
F-35B 4 2 3 5 26 60 
Foreign Fighters 5 2 3 12 28 50 
EA-6B 0 0 0 0 20 80 
Rotary Wing Aircraft 20 27 28 25 0 0 
B-1B 2 5 5 3 20 65 
B-2 0 0 0 0 3 97 
B-52 0 1 1 3 5 90 
C-130 28 15 15 22 20 – 
C-17 10 12 13 30 23 12 
KC-135 0 0 0 0 20 80 
KC-10 0 0 0 0 0 100 
E-2 0 0 0 0 0 100 
E-3 0 0 0 0 0 100 
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Table D-4.  Description and Representative Annual Use of JPARC MTRs  

MTR 
Altitudes Annual 

Sorties 
Scheduling/Using 

Agency Min Max 

IR-900 
IR-916 
VR-1900 
VR-1916 

100 AGL 
10,800 ft above MSL 0 

0 
Air Force 354th FW 

1,500 ft AGL 39 
0 

IR-909 
IR-939 
VR-1909 
VR-1939 

100 AGL 
10,600 ft above MSL 0 

0 
Air Force 354th FW 

1,500 ft AGL 0 
0 

IR-952 
IR-953 
VR-954 
VR-955 

100 AGL 
17,000 ft above MSL 0 

0 
Air Force 354th FW 

9,500 ft above MSL 10 
0 

IR-922 
IR-923 
VR-940 
VR-941 

100 AGL 16,200 ft above MSL 

0 
0 
96 

1,440 

Air Force 354th FW 

IR-919 
IR-921 
VR-937 
VR-938 

100 AGL 14,700 ft above MSL 

87 
15 

1,428 
96 

Air Force 354th FW 

IR-917 
IR-918 
VR-935 
VR-936 

100 AGL 
10,600 ft above MSL 0 

0 
Air Force 354th FW 

9,500 ft above MSL 0 
10 

IR-903 
IR-913 
VR-933 
VR-934 

100 AGL 12,000 ft above MSL 

4 
1 
1 
1 

Air Force 3rd Wing 

IR-902 
IR-912 
VR-1902 
VR-1912 

100 AGL 
7,000 ft above MSL 2 

1 
Air Force 3rd Wing 

1,500 ft AGL 1 
1 

IR-905 
IR-915 
VR-1905 
VR-1915 

100 AGL 
13,700 ft above MSL 52 

1 
Air Force 3rd Wing 

1,500 ft AGL 1 
1 

IR-901 
IR-911 
VR-931 
VR-932 

100 AGL 
7,200 ft above MSL 2 

1 
Air Force 3rd Wing 

6,500 ft above MSL 1 
1 

Key: AGL=above ground level; ft = feet; R=Instrument Route; MSL=mean sea level; 
MTR.=Military Training Route; VR=Visual Route. 
Source:  Air Force 2009. 
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D.3 PUBLIC AIRPORTS AND PRIVATE AIRFIELDS  

Table D-5 and Figure D-3 identify and depict the charted public airports and private airfields that 
are located within 30 nautical miles of the inclusive JPARC proposed airspace. 

Table D-5.  Charted Public Airports and Private Airfields Located within 
30 Nautical Miles of the JPARC Proposed Airspace  

Public Private Name 
FAA 
ID 

Based 
Aircraft 

Annual 
Operations 

Year of 
Operations 

Map 
Index 

 X All West Airport AK77 – –  C–2 
 X Anderson Lake Airport 0AK1 – –  A–5 
 X Arctic Angel Airport 9AK4 – –  C–2 
 X Bald Mountain Airport 2AK7 – –  A–4 

X  Beaver Lake Seaplane Base D71 6 430 2009 A–5 
X  Big Lake Airport BGQ 11 20,000 2009 A–5 
X  Birch Creek Z91 – –  A–4 
X  Birchwood Airport BCV – –  A–5 
X  Black Rapids Airport 5BK – 110 2005 C–3 
X  Bold Airport A13 – –  A–5 
X  Bradley Sky-Ranch Airport 9Z 76 9,855 2006 B–1 
X  Brocker Lake Seaplane Base 6A7 1 –  A–5 
X  Butte Municipal Airport AK1 – –  A–5 
X  Cantwell Airport TTW – –  A–3 
 X Carl’s Landing AK19 – –  A–4 
 X Chena Hot Springs Airport AK13 – –  C–1 

X  Chena River Seaplane Base 2Z5 – –  B–1 
X  Chistochina Airport CZO 2 1,600 2005 D–4 
X  Christiansen Lake Seaplane Base AK8 12 –  A–4 
X  Clear Airport Z84 – –  A–2 
X  Clear Sky Lodge Airport CLF – –  A–2 
X  Clearwater Airport Z86 – –  B–3 
X  Copper Center 2 Airport Z93 12 225 2009 C–4 
X  Cottonwood Lake Seaplane Base 3H3 – 180 1975 A–5 
 X Crosswind Lake Airport 1AK2 – –  C–4 
 X Dalrymple's Airport 31AK – –  B–1 
 X Delta Daves Airport AA22 16 –  C–2 

X  Delta Junction Airport D66 – –  C–2 
 X Denali Airport AK06 – –  A–3 
 X Duffy’s Tavern Airport DDT – –  D–3 

X  Eva Creek Airport 2Z3    A–2 
X  Fairbanks International Airport FAI 382 133,267 2010 B–1 
 X Farrars Airport 28AK    B–4 

X  Finger Lake Seaplane Base 99Z 10 25 2005 A–5 
X  Gold King Creek Airport AK7 1 50 2005 B–2 
 X Golden North Airfield Airport 15AK – –  A–3 

X  Goose Bay Airport Z40 – –  A–5 
 X Greg’n Sage Airport AK41    B–2 

X  Gulkana Airport GKN 13 5,122 2006 C–4 
 X Hardrock Field Airport 32AK – –  B–1 

X  Healy River Airport HRR – –  A–2 
 X Hilltop Airport AK24 – –  A–5 
 X Hunter Creek Airport AK66 – –  A–5 

X  Jones Landing Seaplane Base L95 – –  A–5 
X  Jonesville Mine Airport (Closed) JVM 0 0  A–5 
 X Kashwitna Lake Seaplane Base AK34 – –  A–4 
 X King Ranch Airport AK59 – –  B–4 
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Public Private Name 
FAA 
ID 

Based 
Aircraft 

Annual 
Operations 

Year of 
Operations 

Map 
Index 

X  Lake Louise Airport (Closed) Z55 0 0  C–4 
X  Lake Louise Seaplane Base 13S – –  C–4 
 X Lakewood Airport 78AA – –  B–1 
 X Long Lake Airport AK69 – –  A–4 
 X Mankomen Lake Airport 4AK5 – –  D–3 

X  McKinley National Park Airport INR – –  A–2 
 X Metro Field Airport MTF – –  B–1 
 X Moen’s Ranch Airport AK52 – –  B–1 
 X Montana Creek Airport 21AK 3 150 2005 A–4 

X  Nancy Lake Seaplane Base 78Z – –  A–5 
X  Nenana Municipal Airport ENN 112 28,670 2007 A–2 
 X Newman Creek Airstrip N/A – –  B–2 

X  Palmer Municipal Airport PAQ – –  A–5 
X  Paxson Airport PXK – –  C–3 
 X Pogo Mine Airstrip Airport 76AK 0 70 2005 C–2 
 X Remington Field Airport 26AK – –  C–2 

X  Road Commission Nr 1 Airport 0Z2 – –  B–3 
 X Rocking T Ranch Airport 11AK – –  C–2 
 X Rustic Wilderness Airport 02AK – –  A–4 
 X Scotts Airport 0AK0 14 2,200 2009 B–2 
 X Secluded Lake Airport 49AK – 115 2009 A–4 

X  Seymour Lake Seaplane Base (Spb) 3A3 – –  A–5 
X  Sheep Mountain Airport SMU – –  B–4 
 X Shirley Lake Airport AK90 – –  A–4 
 X Sky Ranch At Pioneer Peak Airport AK50 – –  A–5 
 X Skyflight Airport 25AA 25 30,000 2009 B–1 

X  Summit Airport UMM – –  A–3 
X  Talkeetna Airport TKA – –  A–4 
 X Talkeetna Village Strip Airport AK44 1 400 2005 A–4 

X  Tanacross Airport TSG 1 200 2010 D–3 
X  Tazlina /Smokey Lake/ Seaplane Base 5AK – –  C–4 
X  Tazlina Airport Z14 38 2,700 2005 C–4 
 X Tok 2 Airport 8AK9 2 300 2005 D–3 

X  Tok Junction Airport 6K8 – –  D–3 
X  Tolsona Lake Seaplane Base 58A 15 –  C–4 
X  Totatlanika River Airport 9AK – –  B–2 
X  Upper Wasilla Lake Seaplane Base 3K9 – –  A–5 
 X Victory Airport 0AK6 87 –  B–4 

X  Visnaw Lake Seaplane Base T66 2 –  A–5 
X  Wasilla Airport IYS – –  A–5 
 X Wasilla Creek Airpark Airport 05AK 2 –  A–5 

X  Wasilla Lake Seaplane Base 5L6 – –  A–5 
X  Willow Airport UUO – –  A–4 
 X Wingsong Estates Airport AK09 – –  C–2 
 X Wolf Lake Airport 4AK6 – –  A–5 
 X Wood River Lodge Airstrip N/A – –  B–2 

Key: FAA=Federal Aviation Administration. 
Source: AirNav 2011; FAA 2008. 
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D.4 FLIGHT AVOIDANCE AREAS 

Table D-6 lists the many different flight avoidance areas that have been established by the Air 
Force to avoid those communities, airfields, and other sensitive areas where low-level aircraft 
flights and their noise levels may be a potential impact to those areas.  These areas are depicted 
in Figure D-3.  These avoidance areas were established both as a result of the Record of Decision 
for the 1997 Alaska Military Operations Area FEIS and other Air Force initiatives to address 
public concerns over the aircraft intrusion and noise effects on these sensitive areas.  Because of 
the dynamic nature of these flight noise/flight avoidance areas, an up-to-date listing is 
maintained in the 11th Air Force Airspace Handbook, which serves as the authority for 
identifying such areas.  

Table D-6.  Flight Avoidance Areas 
# Name Altitude Time(s) of Year 

1 Pleasant Valley Subdivision 
(exclusion and adjustment to Yukon 1) 

No flight below 6,000 ft above MSL. 
Flight at altitudes above 6,000 ft above 
MSL is restricted to nonmaneuvering, 
nonafterburning, navigational flight 
only. 

Continuous 

2 Chena Recreation Area (exclusion to Yukon 1) Below 1,500 ft AGL  May 1 to Sep 30  
3 Chena Hot Springs Resort (exclusion to Yukon 2) Below 1,500 ft AGL  Continuous  
4 Salcha River Area One (outside of MOAs) Below 1,500 ft AGL Continuous 

5 Salcha River Area Two (adjustment to Yukon 1) 
Below 1,000 ft AGL  May 1 to Aug 31  

Below 5,000 ft above MSL Sep 1 to Sep 20  

6 Sheep Lambing Area and Newman Creek Airstrip 
(adjustment to Eielson and below the floor of Fox 1) Below 5,000 ft AGL  May 15 to Jun 15  

Nov 15 to Dec 15  
7 Wood River Lodge (below the floor of Fox 1) Below 1,500 ft AGL  Continuous  
8 Clear Creek Cabins (adjustment to Birch) Below 1,500 ft AGL  Continuous 
9 Delta Junction (outside of MOAs) Below 1,500 ft AGL  Continuous  

10 Birch Lake State Recreation Site (adjustment to Birch) Below 2,000 ft AGL May 15 to Sep 30  
11 Harding Lake Incorporated into Salcha River Area One (#4) 
12 Hog Farm Removed Spring 08 
13 Ryan Lodge Removed Spring 08 

14 Parks Highway (outside of MOAs)  Incorporated into Parks Highway, Wasilla, Palmer, Palmer 
Hay Flats Bird Sanctuary, and Glenn Highway (#56) 

15 Glenn Highway (outside of MOAs)  Incorporated into Parks Highway, Wasilla, Palmer, Palmer 
Hay Flats Bird Sanctuary, and Glenn Highway (#56) 

16 Denali Highway (outside of MOAs) Below 2,000 ft AGL May 15 to Sep 15  

17 Yukon MOAs Peregrine Falcon Areas (exclusion and 
adjustment to Yukon’s 1, 2, 3A Low, 3B, 4) Moved to DOPAA listing 

18 Fox Farm  Ceased to exist 

19 
Delta National Wild and Scenic River 
(Adjustment to Buffalo and below the floor of 
Fox 2 and 3 and outside these MOAs) 

Below 5,000 ft above MSL  Jun 27 to Jul 11  

20 Mulchatna River Fishing Lodge 
(below the floor of Naknek 2) Below 1,500 ft AGL May 1 to Sep 30  

21 Town of Nulato (outside of MOAs) Below 1,000 ft AGL Continuous 
22 Healy Lake/Village (adjustment to Buffalo) Below 6,000 ft above MSL Continuous 

23 Fielding Lake State Recreation Sites 
(outside of MOAs) Below 2,000 ft AGL May 15 to Sep 30  

24 Donnelly Creek State Recreation Site 
(adjustment to Buffalo) Below 2,000 ft AGL  May 15 to Sep 30  

25 Summit Lake Lodge Burned 
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# Name Altitude Time(s) of Year 

26 Caribou Calving Area 
(below the floor of Fox 3 and outside of MOAs) Removed (summer of 2003) 

27 Sheep Lambing Area (outside of MOAs) Below 1,000 ft AGL May 1 to Jun 30  
28 Lake George (adjustment to Buffalo) Below 1,500 ft AGL Continuous 
29 Shaw Creek Youth Camp (adjustment to Birch) Below 1,500 ft AGL Continuous 
30 Town of Circle City (adjustment to Yukon 2) Below 6,000 ft above MSL Continuous 

31 Towns of Central and Circle Hot Springs 
(adjustment to Yukon 2) Below 10,000 ft above MSL Continuous 

32 Mouth of Alexander Creek (outside of MOAs) Below 1,500 ft AGL May 1 to Oct 1  
33 Mouth of Lake Creek (outside of MOAs) Below 1,500 ft AGL May 1 to Oct 1  
34 Mouth of Kroto (Deshka) Creek (outside of MOAs) Below 1,500 ft AGL May 1 to Oct 1  
35 Neil Lake Removed Spring 08 

36 Gulkana National Wild and Scenic River 
(outside of MOAs) Below 5,000 ft above MSL   Jun 27 to Jul 11  

37 Towns of Central and Circle Hot Springs (Supersonic 
operations) (adjustment to Yukon 2)  Altitude: Below 30,000 ft above MSL  Continuous 

38 Hunting areas in Yukon MOA Replaced by Salcha River Area One (#4), Salcha River Area 
Two (#5), and Salcha River Area Three (#40) 

39 Cirque Lakes Dall Sheep Lambing Area 
(adjustment to Yukon 1) Below 5,000 ft AGL   May 10 to Jun 15  

40 Salcha River Area Three (adjustment to Yukon 1) 
Below 5,000 ft above MSL for 

turbojet/turbofan aircraft Below 1,000 
ft AGL for all other aircraft  

Sep 1 to Sep 20  

41 Caribou Hunting Area (below the floor of Fox 3) Below 1,000 ft AGL Aug 1 to Sep 30  
42 Gold King Creek airstrip (exclusion to Eielson) Below 1,500 ft AGL Continuous 

43 Pogo airstrip and Goodpaster River Valley 
(adjustment to Yukon 1) 500 ft AGL Continuous 

44 Nowitna National Wild River (adjustment to Galena) Below 2,000 ft AGL  May 15 to July 
15  

45 Susitna Flats Sanctuary migratory waterfowl area 
(outside of MOAs) Below 1,000 ft AGL  Apr 15 to May 31  

Sep 1 to Oct 31  
46 Goose Bay airstrip (outside of MOAs) Below 1,500 ft AGL  Continuous  
47 Flat Horn Lake airstrip and cabins (outside of MOAs) Below 1,000 ft AGL  Continuous   
48 Big Lake and Big Lake airstrip (outside of MOAs) Below 1,500 ft AGL  Continuous  

49 Wasilla airport (known locally as "New Wasilla", 
outside of MOAs) Below 1,500 ft AGL Continuous 

50 Willow airport (outside of MOAs) Below 1,500 ft AGL Continuous 
51 East Susitna Valley area (outside of MOAs) Below 1,000 ft AGL  May 1 to Oct 31  
52 Alexander Lake airstrip (outside of MOAs) Below 1,500 ft AGL  Continuous  
53 Kahiltna River cabins and airstrip (outside of MOAs) Below 1,500 ft AGL  May 1 to Oct 1   
54 Kashwitna airport (outside of MOAs)  Below 1,500 ft AGL  Continuous   
55 Montana Creek airport (outside of MOAs)  Below 1,500 ft AGL  Continuous  

56 
Parks Highway, Wasilla, Palmer, Palmer Hay Flats 
Bird Sanctuary, and Glenn Highway 
(outside of MOAs) 

Below 1,000 ft AGL   Continuous  

Key:  AGL = above ground level; ft = feet; MOA = Military Operations Area  

The Special Use Airspace brochure follows. 
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APPENDIX E  
NOISE 

Appendix E provides a general noise primer to educate the reader on what constitutes noise, how it is 
measured, and the studies that were used in support of how and why noise is modeled.  

Noise is generally described as unwanted sound.  Unwanted sound can be based on objective effects (such 
as hearing loss or damage to structures) or subjective judgments (community annoyance).  Noise analysis 
thus requires a combination of physical measurement of sound, physical and physiological effects, plus 
psycho- and socio-acoustic effects. 

Section E.1 of this appendix describes how sound is measured and summarizes noise impacts in terms of 
community acceptability and land use compatibility.  Section E.2 gives detailed descriptions of the effects 
of noise that lead to the impact guidelines presented in Section E.1.  Section E.3 provides a description of 
the specific methods used to predict aircraft noise, including a detailed description of sonic booms. 

E.1 NOISE DESCRIPTORS AND IMPACT 

Aircraft operating in military airspace generate two types of sound.  One is “subsonic” noise, which is 
continuous sound generated by the aircraft’s engines and also by air flowing over the aircraft itself.  The 
other is sonic booms (where authorized for supersonic), which are transient impulsive sounds generated 
during supersonic flight.  These are quantified in different ways. 

Section E.1.1 describes the characteristics used to describe sound.  Section E.1.2 describes the specific 
noise metrics used for noise impact analysis.  Section E.1.3 describes how environmental impact and land 
use compatibility are judged in terms of these quantities. 

E.1.1 Quantifying Sound  

Measurement and perception of sound involve two basic physical characteristics: amplitude and 
frequency.  Amplitude is a measure of the strength of the sound and is directly measured in terms of the 
pressure of a sound wave.  Because sound pressure varies in time, various types of pressure averages are 
usually used.  Frequency, commonly perceived as pitch, is the number of times per second the sound 
causes air molecules to oscillate.  Frequency is measured in units of cycles per second, or hertz (Hz). 

Amplitude.  The loudest sounds the human ear can comfortably hear have acoustic energy one trillion 
times the acoustic energy of sounds the ear can barely detect.  Because of this vast range, attempts to 
represent sound amplitude by pressure are generally unwieldy.  Sound is, therefore, usually represented 
on a logarithmic scale with a unit called the decibel (dB).  Sound measured on the decibel scale is referred 
to as a sound level.  The threshold of human hearing is approximately 0 dB, and the threshold of 
discomfort or pain is around 120 dB. 
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Because of the logarithmic nature of the decibel scale, sounds levels do not add and subtract directly and 
are somewhat cumbersome to handle mathematically.  However, some simple rules of thumb are useful in 
dealing with sound levels.  First, if a sound’s intensity is doubled, the sound level increases by 3 dB, 
regardless of the initial sound level.  Thus, for example: 

60 dB + 60 dB = 63 dB, and 

80 dB + 80 dB = 83 dB. 

The total sound level produced by two sounds of different levels is usually only slightly more than the 
higher of the two.  For example: 

60.0 dB + 70.0 dB = 70.4 dB. 

Because the addition of sound levels behaves differently than that of ordinary numbers, such addition is 
often referred to as “decibel addition” or “energy addition.”  The latter term arises from the fact that the 
combination of decibel values consists of first converting each decibel value to its corresponding acoustic 
energy, then adding the energies using the normal rules of addition, and finally converting the total energy 
back to its decibel equivalent. 

The difference in dB between two sounds represents the ratio of the amplitudes of those two sounds.  
Because human senses tend to be proportional (i.e., detect whether one sound is twice as big as another) 
rather than absolute (i.e., detect whether one sound is a given number of pressure units bigger than 
another), the decibel scale correlates well with human response.  

Under laboratory conditions, differences in sound level of 1 dB can be detected by the human ear.  In the 
community, the smallest change in average noise level that can be detected is about 3 dB.  A change in 
sound level of about 10 dB is usually perceived by the average person as a doubling (or halving) of the 
sound’s loudness, and this relation holds true for loud sounds and for quieter sounds.  A decrease in sound 
level of 10 dB actually represents a 90 percent decrease in sound intensity but only a 50 percent decrease 
in perceived loudness because of the nonlinear response of the human ear (similar to most human senses). 

The one exception to the exclusive use of levels, rather than physical pressure units, to quantify sound is 
in the case of sonic booms.  As described in Section E.3.2, sonic booms are coherent waves with specific 
characteristics.  There is a long-standing tradition of describing individual sonic booms by the amplitude 
of the shock waves, in pounds per square foot (psf).  This is particularly relevant when assessing 
structural effects as opposed to loudness or cumulative community response.  In this environmental 
analysis, sonic booms are quantified by either dB or psf, as appropriate for the particular impact being 
assessed. 

Frequency.  The normal human ear can hear frequencies from about 20 Hz to about 20,000 Hz.  It is most 
sensitive to sounds in the 1,000 to 4,000 Hz range.  When measuring community response to noise, it is 
common to adjust the frequency content of the measured sound to correspond to the frequency sensitivity 
of the human ear.  This adjustment is called A weighting (ANSI 1988).  Sound levels that have been so 
adjusted are referred to as A weighted sound levels.   
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The audible quality of high thrust engines in modern military combat aircraft can be somewhat different 
than other aircraft, including (at high throttle settings) the characteristic nonlinear crackle of high thrust 
engines.  The spectral characteristics of various noises are accounted for by A-weighting, which 
approximates the response of the human ear but does not necessarily account for quality.  There are other, 
more detailed, weighting factors that have been applied to sounds.  In the 1950s and 1960s, when noise 
from civilian jet aircraft became an issue, substantial research was performed to determine what 
characteristics of jet noise were a problem.  The metrics Perceived Noise Level and Effective Perceived 
Noise Level were developed.  These accounted for nonlinear behavior of hearing and the importance of 
low frequencies at high levels, and for many years airport/airbase noise contours were presented in terms 
of Noise Exposure Forecast, which was based on Perceived Noise Level and Effective Perceived Noise 
Level.  In the 1970s, however, it was realized that the primary intrusive aspect of aircraft noise was the 
high noise level, a factor which is well represented by A-weighted levels and day–night average sound 
level (DNL).  The refinement of Perceived Noise Level, Effective Perceived Noise Level, and Noise 
Exposure Forecast was not significant in protecting the public from noise. 

There has been continuing research on noise metrics and the importance of sound quality, sponsored by 
the U.S. Department of Defense (DoD) for military aircraft noise and by the Federal Aviation 
Administration (FAA) for civil aircraft noise.  The metric Ldnmr, which is described later and accounts for 
the increased annoyance of rapid onset rate of sound, is a product of this long-term research. 

The amplitude of A weighted sound levels is measured in dB.  It is common for some noise analysts to 
denote the unit of A-weighted sounds by dBA.  As long as the use of A-weighting is understood, there is 
no difference between dB or dBA:  it is only important that the use of A-weighting be made clear.  In this 
environmental analysis, A-weighted sound levels are reported as dB. 

A-weighting is appropriate for continuous sounds, which are perceived by the ear.  Impulsive sounds, 
such as sonic booms, are perceived by more than just the ear.  When experienced indoors, there can be 
secondary noise from rattling of the building.  Vibrations may also be felt.  C-weighting (ANSI 1988) is 
applied to such sounds.  This is a frequency weighting that is relatively flat over the range of human 
hearing (about 20 Hz to 20,000 Hz) that rolls off above 5,000 Hz and below 50 Hz.  In this study, C-
weighted sound levels are used for the assessment of sonic booms and other impulsive sounds.  As with 
A-weighting, the unit is dB, but dBC is sometimes used for clarity.  In this study, sound levels are 
reported in both A-weighting and C-weighting dBs, and C-weighted metrics are denoted when used. 

Time Averaging.  Sound pressure of a continuous sound varies greatly with time, so it is customary to 
deal with sound levels that represent averages over time.  Levels presented as instantaneous (i.e., as might 
be read from the display of a sound level meter) are based on averages of sound energy over either 1/8 
second (fast) or 1 second (slow).  The formal definitions of fast and slow levels are somewhat complex, 
with details that are important to the makers and users of instrumentation.  They may, however, be 
thought of as levels corresponding to the root mean-square sound pressure measured over the 1/8-second 
or 1-second periods. 

The most common uses of the fast or slow sound level in environmental analysis is in the discussion of 
the maximum sound level that occurs from the action, and in discussions of typical sound levels.   
Figure E-1 is a chart of A-weighted sound levels from typical sounds.  Some (air conditioner, vacuum 
cleaner) are continuous sounds whose levels are constant for some time.  Some (automobile, heavy truck) 
are the maximum sound during a vehicle passby.  Some (urban daytime, urban nighttime) are averages 
over some extended period.  A variety of noise metrics have been developed to describe noise over 
different time periods.  These are described in Section E.1.2. 
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Source: Derived from the Handbook of Noise Control, Harris 1979, FICAN 1997. 

Figure E-1.  Typical A-Weighted Sound Levels of Common Sounds 

E.1.2 Noise Metrics  

E.1.2.1 Maximum Sound Level  

The highest A-weighted sound level measured during a single event in which the sound level changes 
value as time goes on (e.g., an aircraft overflight) is called the maximum A-weighted sound level or 
maximum sound level, for short.  It is usually abbreviated by ALM, Lmax, or Lmax.  The maximum sound 
level is important in judging the interference caused by a noise event with conversation, TV or radio 
listening, sleeping, or other common activities.  Table E-1 reflects Lmax values for typical aircraft 
associated with this assessment operating at the indicated flight profiles and power settings.  Noise levels 
presented in Table E-1 reflect noise propagation through standard atmospheric conditions (70 degrees 
Fahrenheit and 59 percent relative humidity).  Atmospheric conditions affect transmission loss, the degree 
to which noise attenuates over distance (e.g., through spreading of noise energy and absorption by air 
molecules.  Noise levels may also vary from the numbers shown in Table E-1 due to location-specific 
variables such as refraction of sound waves as they travel through different air masses and reflection of 
sound waves off solid objects.  Tactical ground vehicles are another source of military training noise.  
Table E-2 shows Lmax level associated with operation tactical ground vehicles.  
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Table E-1.  Representative Maximum Sound Levels (Lmax) Associated With Aircraft Overflights 
Aircraft 

(engine type) 
Power 
Setting 

Power 
Unit 

Lmax Values (in dBA) At Varying Distances (In Feet) 
500 1,000 2,000 5,000 10,000 

Takeoff/Departure Operations (at 300 knots airspeed) 
A-10A 6200 NF 99.9 91.7 82.2 68.2 57.8 

B-1 97.5% RPM 126.5 118.3 109.9 98.3 88.7 
F-15 (P220) 90% NC 111.4 104.3 96.6 85 74.7 
F-16 (P229) 93% NC 113.7 106.2 98.1 86.1 75.7 

F-22 100% ETR 119.7 112.4 104.6 93 82.9 
Landing/Arrival Operations (at 160 knots airspeed) 

A-10A 5225 NF 97 88.9 78.8 60.2 46.4 
B-1 90% RPM 98.8 91.9 84.5 72.8 62 

F-15 (P220) 75% NC 88.5 81.6 74.3 63.2 53.4 
F-16 (P229) 83.5% NC 92.6 85.5 77.8 66.1 55.6 

F-22 43% ETR 111.3 103.9 95.9 83.9 73.1 
Key: Engine Unit of Power: RPM=Revolutions Per Minute; ETR=Engine Thrust Ratio; NC=Engine Core RPM; and NF=Engine 

Fan RPM. 
Source:  SELCalc2 (Flyover Noise Calculator), Using NoiseMap 6/7 and Maximum Omega10 Result as the defaults. 

 
Table E-2.  Representative Maximum Sound Levels (Lmax) Associated With Tactical Ground 

Vehicles 
Type Distance (feet) Speed (mph) Noise Level (dB) 

Stationary Stryker 20 0 78 
Moving Stryker 60 50 85 
Bradley Fighting Vehicle 98 20 80 

Key:  dB=Decibel; mph=Miles Per Hour. 
Source: USARAK 2004. 

E.1.2.2 Sound Exposure Level 

Individual time-varying noise events have two main characteristics:  a sound level that changes 
throughout the event and a period of time during which the event is heard.  Although the maximum sound 
level reached during the event provides some measure of the intrusiveness of the event, it alone does not 
completely describe the total event.  The period of time during which the sound is heard is also 
significant.  The sound exposure level (abbreviated SEL or LAE for A-weighted sounds) combines both of 
these characteristics into a single metric. 

SEL is a composite metric that represents both the intensity of a sound and its duration.  Mathematically, 
the mean square sound pressure is computed over the duration of the event, then multiplied by the 
duration in seconds, and the resultant product is turned into a sound level.  It does not directly represent 
the sound level heard at any given time, but rather provides a measure of the net impact of the entire 
acoustic event.  It has been well established in the scientific community that SEL measures this impact 
much more reliably than just the maximum sound level.  Table E-3 shows SEL values corresponding to 
the aircraft and power settings reflected in Table E-1. 

Because the SEL and the maximum sound level are both used to describe single events, there is 
sometimes confusion between the two, so the specific metric used should be clearly stated.   
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SEL can be computed for C-weighted levels (appropriate for impulsive sounds), and the results denoted 
CSEL or LCE.  SEL for A-weighted sound is sometimes denoted ASEL.  Within this study, SEL is used 
for A weighted sounds and CSEL for C-weighted. 

Table E-3.  Representative Sound Exposure Levels (SEL) 

Aircraft 
(engine type) 

Power 
Setting 

Power 
Unit 

SEL Values (in dBA) At Varying Distances (In Feet) 

500 1,000 2,000 5,000 10,000 

Takeoff/Departure Operations (at 300 knots airspeed) 

A-10A 6200 NF 102.6 96.2 88.5 76.9 68.3 
B-1 97.5% RPM 129.5 123.1 116.5 107.3 99.3 

F-15 (P220) 90% NC 117.3 112 106.1 97 88.4 
F-16 (P229) 93% NC 116.5 110.8 104.6 95 86.3 

F-22 100% ETR 124.2 118.7 112.7 103.5 95.2 
Landing/Arrival Operations (at 160 knots airspeed) 

A-10A 5225 NF 97.9 91.5 83.3 67 55 
B-1 90% RPM 103.4 98.3 92.7 83.4 74.4 

F-15 (P220) 75% NC 94.2 89.2 83.6 74.9 66.9 
F-16 (P229) 83.5% NC 97.4 92.1 86.3 76.9 68.2 

F-22 43% ETR 114.9 109.3 103.1 93.5 84.5 
Key: Engine Unit of Power:  RPM=Revolutions Per Minute; ETR=Engine Thrust Ratio; NC=Engine Core RPM; and NF=Engine 

Fan RPM. 
Source:  SELCalc2 (Flyover Noise Calculator), Using NoiseMap 6/7 and Maximum Omega10 Result as the defaults. 

E.1.2.3 Equivalent Sound Level  

For longer periods of time, total sound is represented by the equivalent continuous sound pressure level 
(Leq).  Leq is the average sound level over some time period (often an hour or a day, but any explicit time 
span can be specified), with the averaging being done on the same energy basis as used for SEL.  SEL and 
Leq are closely related, with Leq being SEL over some time period normalized by that time. 

Just as SEL has proven to be a good measure of the noise impact of a single event, Leq has been 
established to be a good measure of the impact of a series of events during a given time period.  Also, 
while Leq is defined as an average, it is effectively a sum over that time period and is, thus, a measure of 
the cumulative impact of noise. 

E.1.2.4 Day–Night Average Sound Level  

Noise tends to be more intrusive at night than during the day.  This effect is accounted for by applying a 
10 dB penalty to events that occur after 10 pm and before 7 am.  If Leq is computed over a 24-hour period 
with this nighttime penalty applied, the result is the DNL.  DNL is the community noise metric 
recommended by the U.S. Environmental Protection Agency (EPA) (EPA 1974) and has been adopted by 
most Federal agencies (FICON 1992).  It has been well established that DNL correlates well with long-
term community response to noise (Schultz 1978, Finegold et al. 1994).  This correlation is presented in 
Section E.1.3 of this appendix. 
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DNL accounts for the total, or cumulative, noise impact at a given location, and for this reason is often 
referred to as a “cumulative” metric.  It was noted earlier that, for impulsive sounds, such as sonic booms, 
C-weighting is more appropriate than A weighting.  DNL computed with C-weighting is denoted CDNL 
or LCdn.  This procedure has been standardized, and impact interpretive criteria similar to those for DNL 
have been developed (CHABA 1981). 

E.1.2.5 Onset-Adjusted Monthly Day–Night Average Sound Level  

Aircraft operations in military training airspace generate a noise environment somewhat different from 
other community noise environments.  Overflights are sporadic, occurring at random times and varying 
from day to day and week to week.  This situation differs from most community noise environments, in 
which noise tends to be continuous or patterned.  Individual military overflight events also differ from 
typical community noise events in that noise from a low-altitude, high-airspeed flyover can have a rather 
sudden onset. 

To represent these differences, the conventional DNL metric is adjusted to account for the “surprise” 
effect of the sudden onset of aircraft noise events on humans (Plotkin et al. 1987; Stusnick et al. 1992, 
1993).  For aircraft exhibiting a rate of increase in sound level (called onset rate) of from 15 to 150 dB per 
second, an adjustment or penalty ranging from 0 to 11 dB is added to the normal SEL.  Onset rates above 
150 dB per second require an 11 dB penalty, while onset rates below 15 dB per second require no 
adjustment.  The DNL is then determined in the same manner as for conventional aircraft noise events 
and is designated as onset rate–adjusted day-night average sound level (abbreviated Ldnmr).   

Because of the irregular occurrences of aircraft operations, the number of average daily operations is 
determined by using the calendar month with the highest number of operations.  The monthly average is 
denoted Ldnmr.  Noise levels are calculated the same way for both DNL and Ldnmr.  Ldnmr is interpreted by 
the same criteria as used for DNL. 

E.1.2.6 Peak Noise Level  

The peak noise level metric characterizes the strength of impulsive noise such as sonic boom peak 
overpressure or munitions detonations. Peak noise level can be expressed in pounds per square foot (psf) 
or in decibel version (dB Lpk).  The units psf are most often used when relating boom amplitude to human 
or animal response, although the direct physical pressure, as reflected by the unit (dB Lpk) is most 
commonly used when assessing effects on structures.  Peak noise levels are strongly affected by 
meteorological conditions such as humidity and temperature which vary over time.  To account for the 
variability in peak noise levels due to meteorological effects, peak noise levels are generally specified as 
the level not exceeded for a certain percentage of the time.  As an example, noise generated by detonation 
of a certain munitions type may exceed 115 dBP at a certain location only in the 15 percent of days with 
the most unfavorable meteorological conditions.  The metric used to describe the peak noise level 
exceeding only 15 percent of the time is PK 15(met).  Peak noise levels associated with several munitions 
noise events are provided in Table E-4 using the metric PK 15(met).  
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Table E-4.  Peak Noise Level Associated With Munitions Noise Events 

Munitions Type 
Noise Level (in dB PK 15(met) at Lateral Distance From Firing Point (in miles) 

1 mile 5 miles 10 miles 
12-guage shotgun 80.0 59.0 51.0 
30-06 rifle 86.0 64.5 56.0 
60 mm mortar (inert 
round) 97.5 73.5 67.0 

81 mm mortar (inert 
round) 99.0 75.0 68.5 

120 mm mortar (inert 
round) 105.0 81.0 74.5 

105 mm howitzer (inert 
round) 104.5 80.5 74.0 

155 mm howitzer (inert 
round) 111.0 87.5 80.5 

Mk-83/GBU-32 1,000 
pound class bomb (high 
explosive) 

144.0 120.0 113.5 

Mk-81/SDB 250-pound 
class bomb (high 
explosive) 

139.5 115.5 98.0 

Note:  Peak noise level estimates for shotgun and rifle calculated using Small Arms Range Noise Assessment Model version 
2.6.2003-06-06; Peak noise levels associated with all other weapons calculated using BNOISE2 version 1.3.2003-07-03; noise 
levels rounded to the nearest 0.5 dB 

E.1.3 Noise Impact  

E.1.3.1 Community Reaction  

Studies of long-term community annoyance to numerous types of environmental noise show that DNL 
correlates well with the annoyance.  Schultz (1978) showed a consistent relationship between DNL and 
annoyance.  Shultz’s original curve fit (Figure E-2) shows that there is a remarkable consistency in results 
of attitudinal surveys which relate the percentages of groups of people who express various degrees of 
annoyance when exposed to different DNL.   

Another study reaffirmed this relationship (Fidell et al. 1989).  Figure E-3 shows an updated form of the 
curve fit (Finegold et al. 1994) in comparison with the original.  The updated fit, which does not differ 
substantially from the original, is the current preferred form.  In general, correlation coefficients of 0.85 to 
0.95 are found between the percentages of groups of people highly annoyed and the level of average noise 
exposure.  The correlation coefficients for the annoyance of individuals are relatively low, however, on 
the order of 0.5 or less.  This is not surprising, considering the varying personal factors that influence the 
manner in which individuals react to noise.  For example, individuals with autism are often very strongly 
affected by sudden noises (Tang et al. 2002).  Persons with autism often report experiencing 
oversensitivity to noise and are often particularly sensitive to high-pitched or sudden onset noises 
(Grandin 1991).  Nevertheless, findings substantiate that community annoyance to aircraft noise is 
represented quite reliably using DNL. 
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Source:  Schultz 1978. 

Figure E-2.  Community Surveys of Noise Annoyance 

 
Figure E-3.  Response of Communities to Noise; Comparison of  

Original (Schultz 1978) and Current (Finegold et al. 1994) Curve Fits 
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As noted earlier for SEL, DNL does not represent the sound level heard at any particular time, but rather 
represents the total sound exposure.  DNL accounts for the sound level of individual noise events, the 
duration of those events, and the number of events.  Its use is endorsed by the scientific community 
(ANSI 1980, 1988, 2005; EPA 1974; FICON 1992; FICUN 1980). 

While DNL is the best metric for quantitatively assessing cumulative noise impact, it does not lend itself 
to intuitive interpretation by non-experts.  Accordingly, it is common for environmental noise analyses to 
include other metrics for illustrative purposes.  A general indication of the noise environment can be 
presented by noting the maximum sound levels which can occur and the number of times per day noise 
events will be loud enough to be heard.  Use of other metrics as supplements to DNL has been endorsed 
by Federal agencies (FICON 1992). 

The Schultz curve is generally applied to annual average DNL.  In Section E.1.2, Ldnmr was described and 
presented as being appropriate for quantifying noise in military airspace.  The Schultz curve is used with 
Ldnmr as the noise metric.  Ldnmr is always equal to or greater than DNL, so impact is generally higher than 
would have been predicted if the onset rate and busiest-month adjustments were not accounted for. 

There are several points of interest in the noise-annoyance relation.  The first is DNL of 65 dB.  This is a 
level most commonly used for noise planning purposes and represents a compromise between community 
impact and the need for activities like aviation which do cause noise.  Areas exposed to DNL above 65 dB 
are generally not considered suitable for residential use.  The second is DNL of 55 dB, which was 
identified by EPA as a level “...requisite to protect the public health and welfare with an adequate margin 
of safety,” (EPA 1974) which is essentially a level below which adverse impact is not expected.  The third 
is DNL of 75 dB.  This is the lowest level at which adverse health effects could be credible (EPA 1974).  
The very high annoyance levels correlated with DNL of 75 dB make such areas unsuitable for residential 
land use. 

Sonic boom exposure is measured by C-weighting, with the corresponding cumulative metric being 
CDNL.  Correlation between CDNL and annoyance has been established, based on community reaction to 
impulsive sounds (CHABA 1981).  Values of the C weighted equivalent to the Schultz curve are different 
than that of the Schultz curve itself.  Table E-5 shows the relation between annoyance, DNL, and CDNL. 

Table E-5.  Relation Between Annoyance, DNL and CDNL 
DNL % Highly Annoyed CDNL 

45 0.83 42 
50 1.66 46 
55 3.31 51 
60 6.48 56 
65 12.29 60 
70 22.10 65 

Key: CDNL = C-weighted day-night average sound level; DNL = day-night average sound level.  

Interpretation of CDNL from impulsive noise is accomplished by using the CDNL versus annoyance 
values in Table E-5.  CDNL can be interpreted in terms of an “equivalent annoyance” DNL.  For 
example, CDNL of 52, 61, and 69 dB are equivalent to DNL of 55, 65, and 75 dB, respectively.  If both 
continuous and impulsive noise occurs in the same area, impacts are assessed separately for each. 

E.1.3.2 Land Use Compatibility  

As noted above, the inherent variability between individuals makes it impossible to predict accurately 
how any individual will react to a given noise event.  Nevertheless, when a community is considered as a 
whole, its overall reaction to noise can be represented with a high degree of confidence.  As described 
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above, the best noise exposure metric for this correlation is the DNL or Ldnmr for military overflights.  
Impulsive noise can be assessed by relating CDNL to an “equivalent annoyance” DNL, as outlined in 
Section E.1.3.1. 

In June 1980, an ad hoc Federal Interagency Committee on Urban Noise published guidelines 
(FICUN 1980) relating DNL to compatible land uses.  This committee was composed of representatives 
from DoD, Transportation, and Housing and Urban Development; EPA; and the Veterans Administration.  
Since the issuance of these guidelines, Federal agencies have generally adopted these guidelines for their 
noise analyses. 

Following the lead of the committee, DoD and FAA adopted the concept of land-use compatibility as the 
accepted measure of aircraft noise effect.  The FAA included the committee’s guidelines in the Federal 
Aviation Regulations (DOT 1984).  These guidelines are reprinted in Table E-6, along with the 
explanatory notes included in the regulation.  Although these guidelines are not mandatory (note the 
footnote “*” in the table), they provide the best means for determining noise impact in airport 
communities.  In general, residential land uses normally are not compatible with outdoor DNL values 
above 65 dB, and the extent of land areas and populations exposed to DNL of 65 dB and higher provides 
the best means for assessing the noise impacts of alternative aircraft actions.  In some cases a change in 
noise level, rather than an absolute threshold, may be a more appropriate measure of impact. 

Table E-6.  Land Use Compatibility, Noise Exposure, and Accident Potential 

Land Use 
Accident 

Potential Zones 
Noise Zones 

SLUCM 
No. 

Name 
Clear 
Zone 

APZ  
I 

APZ 
II 

65-69 
dB 

70-74 
dB 

75-79 
dB 

80+ 
dB 

10 Residential 
11 Household units        

11.11 Single units; detached N N Y1 A11 B11 N N 
11.12 Single units; semidetached N N N A11 B11 N N 
11.13 Singe units; attached row N N N A11 B11 N N 
11.21 Two units; side-by-side N N N A11 B11 N N 
11.22 Two units; one above the other N N N A11 B11 N N 
11.31 Apartments; walk up N N N A11 B11 N N 
11.32 Apartments; elevator N N N A11 B11 N N 

12 Group quarters N N N A11 B11 N N 
13 Residential hotels N N N A11 B11 N N 
14 Mobile home parks or courts N N N N N N N 
15 Transient lodgings N N N A11 B11 C11 N 
16 Other residential N N N1 A11 B11 N N 
20 Manufacturing 
21 Food and kindred products; manufacturing N N2 Y Y Y12 Y13 Y14 
22 Textile mill products; manufacturing N N2 Y Y Y12 Y13 Y14 

23 
Apparel and other finished products made from 
fabrics, leather, and similar materials; 
manufacturing 

N N N2 Y Y12 Y13 Y14 

24 Lumber and wood products (except furniture); 
manufacturing N Y2 Y Y Y12 Y13 Y14 

25 Furniture and fixtures; manufacturing N Y2 Y Y Y12 Y13 Y14 
26 Paper and allied products; manufacturing N Y2 Y Y Y12 Y13 Y14 
27 Printing, publishing, and allied industries N Y2 Y Y Y12 Y13 Y14 
28 Chemicals and allied products; manufacturing N N N2 Y Y12 Y13 Y14 
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Land Use 
Accident 

Potential Zones 
Noise Zones 

SLUCM 
No. 

Name 
Clear 
Zone 

APZ  
I 

APZ 
II 

65-69 
dB 

70-74 
dB 

75-79 
dB 

80+ 
dB 

29 Petroleum refining and related industries N N N Y Y12 Y13 Y14 
30 Manufacturing 

31 Rubber and misc. plastic products, 
manufacturing N N2 N2 Y Y12 Y13 Y14 

32 Stone, clay and glass products; manufacturing N N2 Y Y Y12 Y13 Y14 
33 Primary metal industries N N2 Y Y Y12 Y13 Y14 
34 Fabricated metal products; manufacturing N N2 Y Y Y12 Y13 Y14 

35 
Professional, scientific, and controlling 
instruments; photographic and optical goods; 
watches and clocks; manufacturing  

N N N2 Y A B N 

39 Miscellaneous manufacturing N Y2 Y2 Y Y12 Y13 Y14 
40 Transportation, communications, and utilities 

41 Railroad, rapid rail transit, and street railroad 
transportation N3 Y4 Y Y Y12 Y13 Y14 

42 Motor vehicle transportation N3 Y Y Y Y12 Y13 Y14 
43 Aircraft transportation N3 Y4 Y Y Y12 Y13 Y14 
44 Marine craft transportation N3 Y4 Y Y Y12 Y13 Y14 
45 Highway and street right-of-way N3 Y Y Y Y12 Y13 Y14 
46 Automobile parking N3 Y4 Y Y Y12 Y13 Y14 
47 Communications N3 Y4 Y Y A15 B15 N 
48 Utilities N3 Y4 Y Y Y Y12 Y13 

49 Other transportation communications and 
utilities N3 Y4 Y Y A15 B15 N 

50 Trade 
51 Wholesale trade N Y2 Y Y Y12 Y13 Y14 

52 Retail trade-building materials, hardware and 
farm equipment N Y2 Y Y Y12 Y13 Y14 

53 Retail trade-general merchandise N2 N2 Y2 Y A B N 
54 Retail trade-food N2 N2 Y2 Y A B N 

55 Retail trade-automotive, marine craft, aircraft 
and accessories N2 N2 Y2 Y A B N 

56 Retail trade-apparel and accessories N2 N2 Y2 Y A B N 

57 Retail trade-furniture, home furnishings and 
equipment N2 N2 Y2 Y A B N 

58 Retail trade-eating and drinking establishments N N N2 Y A B N 
59 Other retail trade N N2 Y2 Y A B N 
60 Services 
61 Finance, insurance, and real estate services N N Y6 Y A B N 
62 Personal services N N Y6 Y A B N 

62.4 Cemeteries N Y7 Y7 Y Y12 Y13 Y14,2,1 
63 Business services N Y8 Y8 Y A B N 
64 Repair services N Y2 Y Y Y12 Y13 Y14 
65 Professional services N N Y6 Y A B N 

65.1 Hospitals, nursing homes N N N A* B* N N 
65.1 Other medical facilities N N N Y A B N 
66 Contract construction services N Y6 Y Y A B N 
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Land Use 
Accident 

Potential Zones 
Noise Zones 

SLUCM 
No. 

Name 
Clear 
Zone 

APZ  
I 

APZ 
II 

65-69 
dB 

70-74 
dB 

75-79 
dB 

80+ 
dB 

67 Governmental services N6 N Y6 Y* A* B* N 
68 Educational services N N N A* B* N N 
69 Miscellaneous services N N2 Y2 Y A B N 
70 Cultural, entertainment and recreational 
71 Cultural activities (including churches) N N N2 A* B* N N 

71.2 Nature exhibits N Y2 Y Y* N N N 
72 Public assembly N N N Y N N N 

72.1 Auditoriums, concert halls N N N A B N N 
72.11 Outdoor music shell, amphitheatres N N N N N N N 
72.2 Outdoor sports arenas, spectator sports N N N Y17 Y17 N N 
73 Amusements N N Y8 Y Y N N 

74 Recreational activities (including golf courses, 
riding stables, water recreation) N Y Y8,9,10 Y Y* A* B* N 

75 Resorts and group camps N N N Y* Y* N N 
76 Parks N Y8 Y8 Y* Y* N N 
79 Other cultural, entertainment, and recreation N9 Y9 Y9 Y* Y* N N 
80 Resources production and extraction 
81 Agriculture (except livestock) Y16 Y Y Y18 Y19 Y20 Y20,21 

81.5 to 
81.7 Livestock farming and animal breeding N Y Y Y18 Y19 Y20 Y20,21 

82 Agricultural related activities N Y5 Y Y18 Y19 N N 
83 Forestry activities and related services N5 Y Y Y18 Y19 Y20 Y20,21 
84 Fishing activities and related services N5 Y5 Y Y Y Y Y 
85 Mining activities and related services N Y5 Y Y Y Y Y 
89 Other resources production and extraction N Y5 Y Y Y Y Y 

1 Suggested maximum density of 1-2 dwelling units per acre possibly increased under a Planned Unit Development where 
maximum lot coverage is less than 20 percent. 

2 Within each land use category, uses exist where further definition may be needed due to the variation of densities in people 
and structures.  Shopping malls and shopping centers are considered incompatible in any APZ. 

3 The placing of structures, buildings, or above ground utility lines in the clear zone is subject to severe restrictions. In a 
majority of the clear zones, these items are prohibited. See AFI 32-7063 and AFI 32-1026 for specific guidance. 

4 No passenger terminals and no major above ground transmission lines in APZ I. 
5 Factors to be considered: labor intensity, structural coverage, explosive characteristics, and air pollution. 
6 Low-intensity office uses only. Meeting places, auditoriums, etc., are not recommended. 
7 Excludes chapels. 
8 Facilities must be low intensity. 
9 Clubhouse not recommended. 
10 Areas for gatherings of people are not recommended. 
11a Although local conditions may require residential use, it is discouraged in DNL 65-69 dB and strongly discouraged in DNL 

70-74 dB. An evaluation should be conducted prior to approvals, indicating that a demonstrated community need for 
residential use would not be met if development were prohibited in these zones, and that there are no viable alternative 
locations. 

11b Where the community determines the residential uses must be allowed, measures to achieve outdoor to indoor NLR for 
DNL 65-69 dB and DNL 70-74 dB should be incorporated into building codes and considered in individual approvals. 

11c NLR criteria will not eliminate outdoor noise problems. However, building location and site planning, and design and use of 
berms and barriers can help mitigate outdoor exposure, particularly from near ground level sources. Measures that reduce 
outdoor noise should be used whenever practical in preference to measures which only protect interior spaces. 
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12 Measures to achieve the same NLR as required for facilities in the DNL 65-69 dB range must be incorporated into the 
design and construction of portions of these buildings where the public is received, office areas, noise sensitive areas, or 
where the normal noise level is low. 

13 Measures to achieve the same NLR as required for facilities in the DNL 70-74 dB range must be incorporated into the 
design and construction of portions of these buildings where the public is received, office areas, noise sensitive areas, or 
where the normal noise level is low. 

14 Measures to achieve the same NLR as required for facilities in the DNL 75-79 dB range must be incorporated into the 
design and construction of portions of these buildings where the public is received, office areas, noise sensitive areas, or 
where the normal noise level is low. 

15 If noise sensitive, use indicated NLR; if not, the use is compatible. 
16 No buildings. 
17 Land use is compatible provided special sound reinforcement systems are installed. 
18 Residential buildings require the same NLR required for facilities in the DNL 65-69 dB range. 
19 Residential buildings require the same NLR required for facilities in the DNL 70-74 dB range. 
20 Residential buildings are not permitted. 
21 Land use is not recommended. If the community decides the use is necessary, hearing protection devices should be worn by 

personnel. 
Key:  SLUCM = Standard Land Use Coding Manual, U.S. Department of Transportation; Y = Yes; land use and related 

structures are compatible without restriction; N = No; land use and related structures are not compatible and should be 
prohibited; A, B, or C = Land use and related structures generally compatible; measures to achieve Noise Level Reduction of 
A (25 db), B (30 db), or C (35 db) should be incorporated into the design and construction of structures; A*, B*, or C* = Land 
use generally compatible with Noise Level Reduction.  However, measures to achieve an overall noise level reduction do not 
necessarily solve noise difficulties and additional evaluation is warranted.  See appropriate footnotes; * = The designation of 
these uses as “compatible” in this zone reflects individual Federal agency and program consideration of general cost and 
feasibility factors, as well as past community experiences and program objectives.  Localities, when evaluating the application 
of these guidelines to specific situations, may have different concerns or goals to consider. 

E.2 NOISE EFFECTS  

The discussion in Section E.1.3 presented the global effect of noise on communities.  The following 
sections describe particular noise effects.  These effects include non-auditory health effects, annoyance, 
speech interference, sleep disturbance, noise-induced hearing impairment, noise effects on animals and 
wildlife, effects on property values, noise effects on structures, terrain, and cultural resources. 

E.2.1 Annoyance  

The primary effect of aircraft noise on exposed communities is one of annoyance.  Noise annoyance is 
defined by the EPA as any negative subjective reaction on the part of an individual or group (EPA 1974).  
As noted in the discussion of DNL above, community annoyance is best measured by that metric. 

Because the EPA Levels Document (EPA 1974) identified DNL of 55 dB as “. . . requisite to protect 
public health and welfare with an adequate margin of safety,” it is commonly assumed that 55 dB should 
be adopted as a criterion for community noise analysis.  From a noise exposure perspective, that would be 
an ideal selection.  However, financial resources are generally not available to achieve that goal.  Most 
agencies have identified DNL of 65 dB as a criterion which protects those most impacted by noise, and 
which can often be achieved on a practical basis (FICON 1992).  This corresponds to about 12 percent of 
the exposed population being highly annoyed. 

Although DNL of 65 dB is widely used as a benchmark for significant noise impact, and is often an 
acceptable compromise, it is not a statutory limit, and it is appropriate to consider other thresholds in 
particular cases.  Local ordinances and regulations have been adopted by many municipal governments to 
prevent civilian development near military installations that would be incompatible with noise generated 
by military operations.  The decision to adopt such measures, and the specific content of the ordinances 
and regulations, is up to the municipal government.  In many cases, the 65 DNL noise contour line is 
adopted as the threshold level above which land use restrictions are invoked. 
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Community annoyance from sonic booms is based on CDNL, as discussed in Section E.1.3.  These 
effects are implicitly included in the “equivalent annoyance” CDNL values in Table E-5, since those were 
developed from actual community noise impact. 

E.2.2 Speech Interference  

Speech interference associated with aircraft noise is a primary cause of annoyance to individuals on the 
ground.  The disruption of routine activities such as radio or television listening, telephone use, or family 
conversation gives rise to frustration and irritation.  The quality of speech communication is also 
important in classrooms, offices, and industrial settings and can cause fatigue and vocal strain in those 
who attempt to communicate over the noise.  Speech is an acoustic signal characterized by rapid 
fluctuations in sound level and frequency pattern.  It is essential for optimum speech intelligibility to 
recognize these continually shifting sound patterns.  Not only does noise diminish the ability to perceive 
the auditory signal, but it also reduces a listener’s ability to follow the pattern of signal fluctuation.  In 
general, interference with speech communication occurs when intrusive noise exceeds about 60 dB 
(FICON 1992). 

Indoor speech interference can be expressed as a percentage of sentence intelligibility among two people 
speaking in relaxed conversation approximately 3 feet apart in a typical living room or bedroom (EPA 
1974).  The percentage of sentence intelligibility is a non-linear function of the (steady) indoor 
background A-weighted sound level.  Such a curve-fit yields 100 percent sentence intelligibility for 
background levels below 57 dB and yields less than 10 percent intelligibility for background levels above 
73 dB.  The function is especially sensitive to changes in sound level between 65 dB and 75 dB.  As an 
example of the sensitivity, a 1 dB increase in background sound level from 70 dB to 71 dB yields a 14 
percent decrease in sentence intelligibility.  The sensitivity of speech interference to noise at 65 dB and 
above is consistent with the criterion of DNL 65 dB generally taken from the Schultz curve.  This is 
consistent with the observation that speech interference is the primary cause of annoyance. 

Classroom Criteria.  The effect of aircraft noise on children is a controversial area.  Certain studies 
indicate that, in certain situations, children are potentially more sensitive to noise compared to adults.  For 
example, adults average roughly 10 percent better than young children on speech intelligibility tests in 
high noise environments (ASA 2000).  Some studies indicate that noise negatively impacts classroom 
learning (e.g., Shield and Dockrell 2008). 

In response to noise-specific and other environmental studies, Executive Order 13045, Protection of 
Children from Environmental Health Risks and Safety Risks (1997), requires Federal agencies to ensure 
that their policies, programs, and activities address environmental health and safety risks and to identify 
any disproportionate risks to children.  While the issue of noise impacts on children’s learning is not fully 
settled, in May 2009, the American National Standards Institute (ANSI) published a classroom acoustics 
standard entitled “Acoustical Performance Criteria, Design Requirements, and Guidelines for Schools” 
(ANSI 2002).  At present, complying with the standard is voluntary in most locations.  Essentially, the 
criteria states that when the noisiest hour is dominated by noise from such sources as aircraft, the limits 
for most classrooms are an hourly average A-weighted sound level of 40 dB, and the A-weighted sound 
level must not exceed 40 dB for more than 10 percent of the hour.  For schools located near airfields, 
indoor noise levels would have to be lowered by 35–45 dBA relative to outdoor levels (ANSI 2009).  
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E.2.3 Sleep Disturbance 

Sleep disturbance is another source of annoyance associated with aircraft noise.  This is especially true 
because of the intermittent nature and content of aircraft noise, which is more disturbing than continuous 
noise of equal energy and neutral meaning. 

Sleep disturbance may be measured in either of two ways.  “Arousal” represents actual awakening from 
sleep, while a change in “sleep stage” represents a shift from one of four sleep stages to another stage of 
lighter sleep without actual awakening.  In general, arousal requires a somewhat higher noise level than 
does a change in sleep stage. 

An analysis sponsored by the Air Force summarized 21 published studies concerning the effects of noise 
on sleep (Pearsons et al. 1989).  The analysis concluded that a lack of reliable in-home studies, combined 
with large differences among the results from the various laboratory studies, did not permit development 
of an acceptably accurate assessment procedure.  The noise events used in the laboratory studies and in 
contrived in-home studies were presented at much higher rates of occurrence than would normally be 
experienced.  None of the laboratory studies were of sufficiently long duration to determine any effects of 
habituation, such as that which would occur under normal community conditions.  An extensive study of 
sleep interference in people’s own homes (Ollerhead et al. 1992) showed very little disturbance from 
aircraft noise. 

There is some controversy associated with these studies, so a conservative approach should be taken in 
judging sleep interference.  Based on older data, the EPA identified an indoor DNL of 45 dB as necessary 
to protect against sleep interference (EPA 1974).  Assuming an outdoor-to-indoor noise level reduction of 
20 dB for typical dwelling units, this corresponds to an outdoor DNL of 65 dB as minimizing sleep 
interference. 

A 1984 publication reviewed the probability of arousal or behavioral awakening in terms of SEL (Kryter 
1984).  Figure E-4, extracted from Figure 10.37 of Kryter (1984), indicates that an indoor SEL of 65 dB 
or lower should awaken less than 5 percent of those exposed.  These results do not include any 
habituation over time by sleeping subjects.  Nevertheless, this provides a reasonable guideline for 
assessing sleep interference and corresponds to similar guidance for speech interference, as noted above. 

It was noted in the early sleep disturbance research that the controlled laboratory studies did not account 
for many factors that are important to sleep behavior, such as habituation to the environment and previous 
exposure to noise and awakenings from sources other than aircraft noise.  In the early 1990s, field studies 
were conducted to validate the earlier laboratory work.  The most significant finding from these studies 
was that an estimated 80 to 90 percent of sleep disturbances were not related to individual outdoor noise 
events, but were instead the result of indoor noise sources and other non-noise-related factors.  The results 
showed that there was less of an effect of noise on sleep in real-life conditions than had been previously 
reported from laboratory studies. 

The interim Federal Interagency Committee on Noise (FICON) dose-response curve that was 
recommended for use in 1992 was based on the most pertinent sleep disturbance research that was 
conducted through the 1970s, primarily in laboratory settings.  After that time, considerable field research 
was conducted to evaluate the sleep effects in peoples’ normal, home environment.  Laboratory sleep 
studies tend to show higher values of sleep disturbance than field studies because people who sleep in 
their own homes are habituated to their environment and, therefore, do not wake up as easily (FICAN 
1997).  
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Figure E-4.  Plot of Sleep Awakening Data versus Indoor SEL 

Based on the new information, the Federal Interagency Committee on Aircraft Noise (FICAN) updated its 
recommended dose-response curve in 1997, depicted as the lower curve in  
Figure E-5.  This figure is based on the results of three field studies (Ollerhead et al. 1992; Fidell et al. 
1994; Fidell et al. 1995a and 1995b), along with the datasets from six previous field studies.  

The new relationship represents the higher end, or upper envelope, of the latest field data.  It should be 
interpreted as predicting the “maximum percent of the exposed population expected to be behaviorally 
awakened” or the “maximum percent awakened” for a given residential population.  According to this 
relationship, a maximum of 3 percent of people would be awakened at an indoor SEL of 58 dB, compared 
to 10 percent using the 1992 curve.  An indoor SEL of 58 dB is equivalent to outdoor SEL’s of 73 and 83 
dB respectively assuming 15 and 25 dB noise level reduction from outdoor to indoor with windows open 
and closed, respectively. 

The FICAN 1997 curve is represented by the following equation:  

Percent Awakenings = 0.0087 x [SEL – 30]1.79 
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Figure E-5.  FICAN’s 1997 Recommended Sleep 

Disturbance Dose-Response Relationship 

Note the relatively low percentage of awakenings to fairly high noise levels.  People think they are 
awakened by a noise event, but usually the reason for awakening is otherwise.  For example, the 1992 UK 
CAA study found the average person was awakened about 18 times per night for reasons other than 
exposure to an aircraft noise – some of these awakenings are due to the biological rhythms of sleep and 
some to other reasons that were not correlated with specific aircraft events. 

In July 2008 ANSI and the Acoustical Society of America (ASA) published a method to estimate the 
percent of the exposed population that might be awakened by multiple aircraft noise events based on 
statistical assumptions about the probability of awakening (or not awakening) (ANSI 2008).  This method 
relies on probability theory rather than direct field research/experimental data to account for multiple 
events. 

Figure E-6 depicts the awakenings data that form the basis and equations of ANSI (2008).  The curve 
labeled ‘Eq. (B1)’ is the relationship between noise and awakening endorsed by FICAN in 1997.  The 
ANSI recommended curve labeled ‘Eq. 1)’ quantifies the probability of awakening for a population of 
sleepers who are exposed to an outdoor noise event as a function of the associated indoor SEL in the 
bedroom.  This curve was derived from studies of behavioral awakenings associated with noise events in 
“steady state” situations where the population has been exposed to the noise long enough to be habituated.  
The data points in Figure E-6 come from these studies.  Unlike the FICAN curve, the ANSI 2008 curve 
represents the average of the field research data points.  

In December 2008, FICAN recommended the use of this new estimation procedure for future analyses of 
behavioral awakenings from aircraft noise.  In that statement, FICAN also recognized that additional 
sleep disturbance research is underway by various research organizations, and results of that work may 
result in additional changes to FICAN’s position.  Until that time, FICAN recommends the use of ANSI 
(2008). 
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Figure E-6.  Relation Between Indoor SEL and Percentage of 
Persons Awakened as Stated in ANSI/ASA S12.9-2008/Part 6 

E.2.4 Noise-Induced Hearing Impairment 

Residents in surrounding communities express concerns regarding the effects of aircraft noise on hearing.  
This section provides a brief overview of hearing loss caused by noise exposure.  The goal is to provide a 
sense of perspective as to how aircraft noise (as experienced on the ground) compares to other activities 
that are often linked with hearing loss. 

Hearing loss is generally interpreted as a decrease in the ear’s sensitivity or acuity to perceive sound; i.e. a 
shift in the hearing threshold to a higher level.  This change can either be a temporary threshold shift 
(TTS), or a permanent threshold shift (PTS) (Berger et al. 1995).  TTS can result from exposure to loud 
noise over a given amount of time, yet the hearing loss is not necessarily permanent.  An example of TTS 
might be a person attending a loud music concert.  After the concert is over, the person may experience a 
threshold shift that may last several hours, depending upon the level and duration of exposure.  While 
experiencing TTS, the person becomes less sensitive to low-level sounds, particularly at certain 
frequencies in the speech range (typically near 4,000 Hz).  Normal hearing ability eventually returns, as 
long as the person has enough time to recover within a relatively quiet environment. 
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PTS usually results from repeated exposure to high noise levels, where the ears are not given adequate 
time to recover from the strain and fatigue of exposure.  A common example of PTS is the result of 
working in a loud environment such as a factory.  It is important to note that a temporary shift (TTS) can 
eventually become permanent (PTS) over time with continuous exposure to high noise levels.  Thus, even 
if the ear is given time to recover from TTS, repeated occurrence of TTS may eventually lead to 
permanent hearing loss.  The point at which a TTS results in a PTS is difficult to identify and varies with 
a person’s sensitivity. 

Considerable data on hearing loss have been collected and analyzed by the scientific/medical community.  
It has been well established that continuous exposure to high noise levels will damage human hearing 
(EPA 1978).  The Occupational Safety and Health Administration (OSHA) regulation of 1971 
standardizes the limits on workplace noise exposure for protection from hearing loss as an average level 
of 90 dB over an 8-hour work period or 85 dB over a 16-hour period (the average level is based on a 5 dB 
decrease per doubling of exposure time) (DOL 1971).  Even the most protective criterion (no measurable 
hearing loss for the most sensitive portion of the population at the ear’s most sensitive frequency, 4,000 
Hz, after a 40-year exposure) is an average sound level of 70 dB over a 24-hour period. 

The EPA established 75 dB for an 8-hour exposure and 70 dB for a 24-hour exposure as the average noise 
level standard requisite to protect 96 percent of the population from greater than a 5 dB PTS (EPA 1978).  
The National Academy of Sciences Committee on Hearing, Bioacoustics, and Biomechanics identified 75 
dB as the minimum level at which hearing loss may occur (CHABA 1977).  Finally, the World Health 
Organization (WHO) has concluded that environmental and leisure-time noise below an Leq24 value of 
70 dB “will not cause hearing loss in the large majority of the population, even after a lifetime of 
exposure” (WHO 2000). 

E.2.4.1 Hearing Loss and Aircraft Noise 

The 1982 EPA Guidelines report specifically addresses the criteria and procedures for assessing the 
noise-induced hearing loss in terms of the noise-induced permanent threshold shift (NIPTS), a quantity 
that defines the permanent change in hearing level, or threshold, caused by exposure to noise (EPA 1982).  
This effect is also described as potential hearing loss (PHL).  Numerically, the NIPTS is the change in 
threshold averaged over the frequencies 0.5, 1, 2, and 4 kHz that can be expected from daily exposure to 
noise over a normal working lifetime of 40 years, with the exposure beginning at an age of 20 years.  A 
grand average of the NIPTS over time (40 years) and hearing sensitivity (10 to 90 percentiles of the 
exposed population) is termed the Average NIPTS, or Ave NIPTS for short.  The Ave NIPTS that can be 
expected for noise exposure as measured by the DNL metric is given in Table E-7. 

For example, for a noise exposure of 80 dB DNL, the expected lifetime average value of NIPTS is 2.5 dB, 
or 6.0 dB for the 10th percentile.  Characterizing the noise exposure in terms of DNL will usually 
overestimate the assessment of hearing loss risk as DNL includes a 10 dB weighting factor for aircraft 
operations occurring between 10 p.m. and 7 a.m.  If, however, flight operations between the hours of 
10 p.m. and 7 a.m. account for 5 percent or less of the total 24-hour operations, the overestimation is on 
the order of 1.5 dB. 

Table E-7.  Average NIPTS and 10th Percentile NIPTS as a Function of DNL 
DNL Ave. NIPTS dB* 10th Percentile NIPTS dB* 

75–76 1.0 4.0 
76–77 1.0 4.5 
77–78 1.6 5.0 
78–79 2.0 5.5 
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79–80 2.5 6.0 
80–81 3.0 7.0 
81–82 3.5 8.0 
82–83 4.0 9.0 
83–84 4.5 10.0 
84–85 5.5 11.0 
85–86 6.0 12.0 
86–87 7.0 13.5 
87–88 7.5 15.0 
88–89 8.5 16.5 
89–90 9.5 18.0 

Note: *Rounded to the nearest 0.5 dB. 
 
From a civilian airport perspective, the scientific community has concluded that there is little likelihood 
that the resulting noise exposure from aircraft noise could result in either a temporary or permanent 
hearing loss.  Studies on community hearing loss from exposure to aircraft flyovers near airports showed 
that there is no danger, under normal circumstances, of hearing loss due to aircraft noise (Newman and 
Beattie 1985).  The EPA criterion (Leq24 = 70 dBA) can be exceeded in some areas located near airports, 
but that is only the case outdoors.  Inside a building, where people are more likely to spend most of their 
time, the average noise level will be much less than 70 dBA (Eldred and von Gierke 1993).  Eldred and 
von Gierke also report that “several studies in the U.S., Japan, and the U.K. have confirmed the 
predictions that the possibility for permanent hearing loss in communities, even under the most intense 
commercial take-off and landing patterns, is remote.” 

With regard to military airbases, as individual aircraft noise levels are increasing with the introduction of 
new aircraft, a 2009 DoD policy directive requires that hearing loss risk be estimated for the at risk 
population, defined as the population exposed to DNL greater than or equal to 80 dB and higher (DoD 
2009).  Specifically, DoD components are directed to “use the 80 Day-Night A-Weighted (DNL) noise 
contour to identify populations at the most risk of potential hearing loss.”  This does not preclude 
populations outside the 80 DNL contour, i.e. at lower exposure levels, from being at some degree of risk 
of hearing loss.  However, the analysis should be restricted to populations within this contour area, 
including residents of on-base housing.  The exposure of workers inside the base boundary area should be 
considered occupational and evaluated using the appropriate DoD component regulations for occupational 
noise exposure. 

With regard to military airspace activity, studies have shown conflicting results.  A 1995 laboratory study 
measured changes in human hearing from noise representative of low-flying aircraft on Military Training 
Routes (MTRs) (Nixon et al. 1993).  The potential effects of aircraft flying along MTRs is of particular 
concern because of maximum overflight noise levels can exceed 115 dB, with rapid increases in noise 
levels exceeding 30 dB per second.  In this study, participants were first subjected to four overflight noise 
exposures at A-weighted levels of 115 dB to 130 dB.  Fifty percent of the subjects showed no change in 
hearing levels, 25 percent had a temporary 5 dB increase in sensitivity (the people could hear a 5 dB 
wider range of sound than before exposure), and 25 percent had a temporary 5 dB decrease in sensitivity 
(the people could hear a 5 dB narrower range of sound than before exposure).  In the next phase, 
participants were subjected to a single overflight at a maximum level of 130 dB for eight successive 
exposures, separated by 90 seconds or until a temporary shift in hearing was observed.  The temporary 
hearing threshold shifts showed an increase in sensitivity of up to 10 dB. 

In another study of 115 test subjects between 18 and 50 years old in 1999, temporary threshold shifts 
were measured after laboratory exposure to military low-altitude flight noise (Ising et al. 1999).  
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According to the authors, the results indicate that repeated exposure to military low-altitude flight noise 
with Lmax greater than 114 dB, especially if the noise level increases rapidly, may have the potential to 
cause noise induced hearing loss in humans. 

Aviation and typical community noise levels near airports are not comparable to the occupational or 
recreational noise exposures associated with hearing loss.  Studies of aircraft noise levels associated with 
civilian airport activity have not definitively correlated permanent hearing impairment with aircraft 
activity.  It is unlikely that airport neighbors will remain outside their homes 24 hours per day, so there is 
little likelihood of hearing loss below an average sound level of 75 dB DNL.  Near military airbases, 
average noise levels above 75 dB may occur, and while new DoD policy dictates that NIPTS be 
evaluated, no research results to date have definitively related permanent hearing impairment to aviation 
noise. 

E.2.5 Nonauditory Health Effects 

Studies have been conducted to determine whether correlations exist between noise exposure and 
cardiovascular problems, birth weight, and mortality rates.  The nonauditory effect of noise on humans is 
not as easily substantiated as the effect on hearing.  Prolonged stress is known to be a contributor to a 
number of health disorders.  Kryter and Poza (1980) state, “It is more likely that noise-related general ill-
health effects are due to the psychological annoyance from the noise interfering with normal everyday 
behavior, than it is from the noise eliciting, because of its intensity, reflexive response in the autonomic or 
other physiological systems of the body.”  Psychological stresses may cause a physiological stress 
reaction that could result in impaired health.  The National Institute for Occupational Safety and Health 
(NIOSH) and EPA commissioned the Committee on Hearing, Bioacoustics and Biomechanics (CHABA) 
in 1981 to study whether established noise standards are adequate to protect against health disorders other 
than hearing defects.  CHABA’s conclusion was that: 

Evidence from available research reports is suggestive, but it does not provide definitive answers to the question 
of health effects, other than to the auditory system, of long-term exposure to noise.  It seems prudent, therefore, 
in the absence of adequate knowledge as to whether or not noise can produce effects upon health other than 
damage to auditory system, either directly or mediated through stress, that insofar as feasible, an attempt should 
be made to obtain more critical evidence.   

Since the CHABA report, there have been further studies that suggest that noise exposure may cause 
hypertension and other stress-related effects in adults.  Near an airport in Stockholm, Sweden, the 
prevalence of hypertension was reportedly greater among nearby residents who were exposed to energy 
averaged noise levels exceeding 55 dB and maximum noise levels exceeding 72 dB, particularly older 
subjects and those not reporting impaired hearing ability (Rosenlund et al. 2001).  A study of elderly 
volunteers who were exposed to simulated military low-altitude flight noise reported that blood pressure 
was raised by Lmax of 112 dB and high speed level increase (Michalak et al. 1990).  Yet another study of 
subjects exposed to varying levels of military aircraft or road noise found no significant relationship 
between noise level and blood pressure (Pulles et al. 1990). 

Most studies of nonauditory health effects of long-term noise exposure have found that noise exposure 
levels established for hearing protection will also protect against any potential nonauditory health effects, 
at least in workplace conditions.  One of the best scientific summaries of these findings is contained in the 
lead paper at the National Institutes of Health Conference on Noise and Hearing Loss, held on 22 to 24 
January 1990 in Washington, D.C.: 

The nonauditory effects of chronic noise exposure, when noise is suspected to act as one of the risk factors in 
the development of hypertension, cardiovascular disease, and other nervous disorders, have never been proven 
to occur as chronic manifestations at levels below these criteria (an average of 75 dBA for complete protection 
against hearing loss for an 8-hour day).  
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At the 1988 International Congress on Noise as a Public Health Problem, most studies attempting to 
clarify such health effects did not find them at levels below the criteria protective of noise-induced 
hearing loss, and even above these criteria, results regarding such health effects were ambiguous.  
Consequently, one comes to the conclusion that establishing and enforcing exposure levels protecting 
against noise-induced hearing loss would not only solve the noise-induced hearing loss problem, but also 
any potential nonauditory health effects in the work place” (von Gierke 1990). 

Although these findings were specifically directed at noise effects in the workplace, they are equally 
applicable to aircraft noise effects in the community environment.  Research studies regarding the 
nonauditory health effects of aircraft noise are ambiguous, at best, and often contradictory.  Yet, even 
those studies that purport to find such health effects use time-average noise levels of 75 dB and higher for 
their research. 

For example, two University of California, Los Angeles (UCLA) researchers apparently found a 
relationship between aircraft noise levels under the approach path to Los Angeles International Airport 
and increased mortality rates among the exposed residents by using an average noise exposure level 
greater than 75 dB for the “noise-exposed” population (Meacham and Shaw 1979).  Nevertheless, three 
other UCLA professors analyzed those same data and found no relationship between noise exposure and 
mortality rates (Frerichs et al. 1980). 

As a second example, two other UCLA researchers used this same population near LAX to show a higher 
rate of birth defects for 1970 to 1972 when compared with a control group residing away from the airport 
(Jones and Tauscher 1978).  Based on this report, a separate group at the Center for Disease Control 
performed a more thorough study of populations near Atlanta’s Hartsfield International Airport for 1970 
to 1972 and found no relationship in their study of 17 identified categories of birth defects to aircraft 
noise levels above 65 dB (Edmonds et al. 1979). 

In summary, there is no scientific basis for a claim that potential health effects exist for aircraft time 
average sound levels below 75 dB.  The potential for noise to affect physiological health, such as the 
cardiovascular system, has been speculated; however, no unequivocal evidence exists to support such 
claims (Harris 1997).  Conclusions drawn from a review of health effect studies involving military low-
altitude flight noise with its unusually high maximum levels and rapid rise in sound level have shown no 
increase in cardiovascular disease (Schwarze and Thompson 1993).  Additional claims that are 
unsupported include flyover noise producing increased mortality rates and increases in cardiovascular 
death, aggravation of post-traumatic stress syndrome, increased stress, increases in admissions to mental 
hospitals, and adverse affects on pregnant women and the unborn fetus (Harris 1997). 

E.2.6 Performance Effects 

The effect of noise on the performance of activities or tasks has been the subject of many studies.  Some 
of these studies have established links between continuous high noise levels and performance loss.  
Noise-induced performance losses are most frequently reported in studies employing noise levels in 
excess of 85 dB.  Little change has been found in low-noise cases.  It has been cited that moderate noise 
levels appear to act as a stressor for more sensitive individuals performing a difficult psychomotor task.  
While the results of research on the general effect of periodic aircraft noise on performance have yet to 
yield definitive criteria, several general trends have been noted including: 

• A periodic intermittent noise is more likely to disrupt performance than a steady-state continuous 
noise of the same level. Flyover noise, due to its intermittent nature, might be more likely to 
disrupt performance than a steady-state noise of equal level. 

• Noise is more inclined to affect the quality than the quantity of work. 
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• Noise is more likely to impair the performance of tasks that place extreme demands on the 
worker. 

E.2.7 Noise Effects on Children 

In response to noise-specific and other environmental studies, Executive Order 13045, Protection of 
Children from Environmental Health Risks and Safety Risks (1997), requires Federal agencies to ensure 
that policies, programs, and activities address environmental health and safety risks to identify any 
disproportionate risks to children. 

A review of the scientific literature indicates that there has not been a tremendous amount of research in 
the area of aircraft noise effects on children.  The research reviewed does suggest that environments with 
sustained high background noise can have variable effects, including noise effects on learning and 
cognitive abilities, and reports of various noise-related physiological changes. 

E.2.7.1 Effects on Learning and Cognitive Abilities 

In 2002 ANSI refers to studies that suggest that loud and frequent background noise can affect the 
learning patterns of young children (ANSI 2002).  ANSI provides discussion on the relationships between 
noise and learning, and stipulates design requirements and acoustical performance criteria for outdoor-to-
indoor noise isolation.  School design is directed to be cognizant of, and responsive to surrounding land 
uses and the shielding of outdoor noise from the indoor environment.  The ANSI acoustical performance 
criteria for schools include the requirement that the 1-hour-average background noise level shall not 
exceed 35 dBA in core learning spaces smaller than 20,000 cubic-feet and 40 dBA in core learning spaces 
with enclosed volumes exceeding 20,000 cubic-feet.  This would require schools be constructed such that, 
in quiet neighborhoods indoor noise levels are lowered by 15 to 20 dBA relative to outdoor levels.  In 
schools near airports, indoor noise levels would have to be lowered by 35 to 45 dBA relative to outdoor 
levels (ANSI 2002). 

The studies referenced by ANSI to support the new standard are not specific to jet aircraft noise and the 
potential effects on children.  However, there are references to studies that have shown that children in 
noisier classrooms scored lower on a variety of tests.  Excessive background noise or reverberation within 
schools causes interferences of communication and can therefore create an acoustical barrier to learning 
(ANSI 2002).  Studies have been performed that contribute to the body of evidence emphasizing the 
importance of communication by way of the spoken language to the development of cognitive skills.  The 
ability to read, write, comprehend, and maintain attentiveness, are, in part, based upon whether teacher 
communication is consistently intelligible (ANSI 2002). 

Numerous studies have shown varying degrees of effects of noise on the reading comprehension, 
attentiveness, puzzle-solving, and memory/recall ability of children.  It is generally accepted that young 
children are more susceptible than adults to the effects of background noise.  Because of the 
developmental status of young children (linguistic, cognitive, and proficiency), barriers to hearing can 
cause interferences or disruptions in developmental evolution. 

Research on the impacts of aircraft noise, and noise in general, on the cognitive abilities of school-aged 
children has received more attention in the last 20 years.  Several studies suggest that aircraft noise can 
affect the academic performance of schoolchildren.  Although many factors could contribute to learning 
deficits in school-aged children (e.g., socioeconomic level, home environment, diet, sleep patterns), 
evidence exists that suggests that chronic exposure to high aircraft noise levels can impair learning.  
Specifically, elementary school children attending schools near New York City’s two airports 
demonstrated lower reading scores than children living farther away from the flight paths (Green et al. 
1982).  Researchers have found that tasks involving central processing and language comprehension (such 
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as reading, attention, problem solving, and memory) appear to be the most affected by noise (Evans and 
Lepore 1993, Evans et al. 1998).  It has been demonstrated that chronic exposure of first- and second-
grade children to aircraft noise can result in reading deficits and impaired speech perception (i.e., the 
ability to hear common, low-frequency [vowel] sounds but not high frequencies [consonants] in speech) 
(Evans and Maxwell 1997). 

The Evans and Maxwell (1997) study found that chronic exposure to aircraft noise resulted in reading 
deficits and impaired speech perception for first- and second-grade children.  Other studies found that 
children residing near the Los Angeles International Airport had more difficulty solving cognitive 
problems and did not perform as well as children from quieter schools in puzzle-solving and attentiveness 
(Bronzaft 1997, Cohen et al. 1980).  Children attending elementary schools in high aircraft noise areas 
near London’s Heathrow Airport demonstrated poorer reading comprehension and selective cognitive 
impairments (Haines et al. 2001a, 2001b).  Similar studies involving the testing of attention, memory, and 
reading comprehension of school children located near airports showed that their tests exhibited reduced 
performance results compared to those of similar groups of children who were located in quieter 
environments (Evans et al. 1998, Haines et al. 1998).  The Haines and Stansfeld study indicated that there 
may be some long-term effects associated with exposure, as one-year follow-up testing still demonstrated 
lowered scores for children in higher noise schools (Haines et al. 2001a, 2001b).  In contrast, a 2002 study 
found that although children living near the old Munich airport scored lower in standardized reading and 
long-term memory tests than a control group, their performance on the same tests were equal to that of the 
control group once the airport was closed (Hygge et al. 2002). 

Finally, although it is recognized that there are many factors that could contribute to learning deficits in 
school-aged children, there is increasing awareness that chronic exposure to high aircraft noise levels may 
impair learning.  This awareness has led the WHO and a North Atlantic Treaty Organization (NATO) 
working group to conclude that daycare centers and schools should not be located near major sources of 
noise, such as highways, airports, and industrial sites (WHO 2000, NATO 2000). 

E.2.7.2 Health Effects 

Physiological effects in children exposed to aircraft noise and the potential for health effects have also 
been the focus of limited investigation.  Studies in the literature include examination of blood pressure 
levels, hormonal secretions, and hearing loss. 

As a measure of stress response to aircraft noise, authors have looked at blood pressure readings to 
monitor children’s health.  Children who were chronically exposed to aircraft noise from a new airport 
near Munich, Germany, had modest (although significant) increases in blood pressure, significant 
increases in stress hormones, and a decline in quality of life (Evans et al. 1998).  Children attending noisy 
schools had statistically significant average systolic and diastolic blood pressure (p<0.03).  Systolic blood 
pressure means were 89.68 mm for children attending schools located in noisier environments compared 
to 86.77 mm for a control group.  Similarly, diastolic blood pressure means for the noisier environment 
group were 47.84 mm and 45.16 for the control group (Cohen et al. 1980). 

Although the literature appears limited, studies focused on the wide range of potential effects of aircraft 
noise on school children have also investigated hormonal levels between groups of children exposed to 
aircraft noise compared to those in a control group.  Specifically, two studies analyzed cortisol and 
urinary catecholamine levels in school children as measurements of stress response to aircraft noise 
(Haines et al. 2001b, 2001c).  In both instances, there were no differences between the aircraft-noise-
exposed children and the control groups. 

Other studies have reported hearing losses from exposure to aircraft noise.  Noise-induced hearing loss 
was reportedly higher in children who attended a school located under a flight path near a Taiwan airport, 
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as compared to children at another school far away (Chen et al. 1997).  Another study reported that 
hearing ability was reduced significantly in individuals who lived near an airport and were frequently 
exposed to aircraft noise (Chen and Chen 1993).  In that study, noise exposure near the airport was 
reportedly uniform, with DNL greater than 75 dB and maximum noise levels of about 87 dB during 
overflights.  Conversely, several other studies that were reviewed reported no difference in hearing ability 
between children exposed to high levels of airport noise and children located in quieter areas (Fisch 1977, 
Andrus et al. 1975, Wu et al. 1995). 

E.2.8 Noise Effects on Domestic Animals and Wildlife  

Hearing is critical to an animal’s ability to react, compete, reproduce, hunt, forage, and survive in its 
environment.  While the existing literature does include studies on possible effects of jet aircraft noise and 
sonic booms on wildlife, there appears to have been little concerted effort in developing quantitative 
comparisons of aircraft noise effects on normal auditory characteristics.  Behavioral effects have been 
relatively well described, but the larger ecological context issues, and the potential for drawing 
conclusions regarding effects on populations, has not been well developed. 

The following discussion provides an overview of the existing literature on noise effects (particularly jet 
aircraft noise) on animal species.  The literature reviewed outlines those studies that have focused on the 
observations of the behavioral and in some cases physiological responses of animals to jet aircraft 
overflight and sonic booms. 

The abilities to hear sounds and noise and to communicate assist wildlife in maintaining group 
cohesiveness and survivorship.  Social species communicate by transmitting calls of warning, 
introduction, and others that are subsequently related to an individual’s or group’s responsiveness.  
Animal species differ greatly in their responses to noise.  Noise effects on domestic animals and wildlife 
are classified as primary, secondary, and tertiary.  Primary effects are direct, physiological changes to the 
auditory system, and most likely include the masking of auditory signals.  Masking is defined as the 
inability of an individual to hear important environmental signals that may arise from mates, predators, or 
prey.  There is some potential that noise could disrupt a species’ ability to communicate or interfere with 
behavioral patterns (Manci et al. 1988; Warren et al. 2006), however this would be a greater concern for 
continuous or near-continuous noise sources (e.g., compressors, near busy highway) than for intermittent, 
brief exposures such as military jet overflight.  Increased noise levels reduce the distance and area over 
which acoustic signals can be perceived by animals (Barber et al. 2009).  Although the effects are likely 
temporary, aircraft noise may cause masking of auditory signals within exposed faunal communities.   

Animals rely on hearing to avoid predators, obtain food, and communicate and attract other members of 
their species.  Aircraft noise may mask or interfere with these functions.  Other primary effects, such as 
eardrum rupture or temporary and permanent hearing threshold shifts, are unlikely given the noise levels 
produced by aircraft overflights.  Secondary effects may include nonauditory effects such as stress and 
hypertension; behavioral modifications; interference with mating or reproduction; and impaired ability to 
obtain adequate food, cover, or water.  Tertiary effects are the direct result of primary and secondary 
effects.  These include population decline and habitat loss.  Most of the effects of noise are mild enough 
to be undetectable as variables of change in population size or population growth against the background 
of normal variation (Bowles 1995).  Other environmental variables (e.g., predators, weather, changing 
prey base, ground-based disturbance) also influence secondary and tertiary effects and confound the 
ability to identify the ultimate factor in limiting productivity of a certain nest, area, or region (Smith et al. 
1988).  Overall, the literature suggests that species differ in their response to various types, durations, and 
sources of noise (Manci et al. 1988; Radle 2007; NPS 2011) and that response of unconfined wildlife and 
domestic animals to aircraft overflight under most circumstances has minimal biological significance. 
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Considerable research has been conducted on the effects of aircraft noise on the public and the potential 
for adverse ecological impacts.  These studies were largely completed in response to the increase in air 
travel and the introduction of supersonic commercial jet aircraft (e.g., the Concorde).  According to 
Manci et al. (1988), the foundation of information created from that focus did not necessarily correlate or 
provide information specific to the impacts to wildlife in areas overflown by aircraft at supersonic speed 
or at low altitudes.  A 1996 review revealed that aircraft noise plays a minor role in disturbance to animals 
when separated from the optical stimuli and uses examples of nearly soundless paragliders causing panic 
flights (Kempf and Hüppop 1996).  This research indicated that sonic booms and jet aircraft noise can 
cause startle responses, but do not result in severe consequences and that severity of response depends 
upon previous exposure.  These authors felt that aside from the rare panic flights causing accidents, 
negative consequences of aircraft noise per se on individuals and populations are not proven (Kempf and 
Hüppop 1996).  Similarly, the Air Force has conducted many studies and defines a startle or startle 
response as the sequence of events that occurs when an animal is surprised, including behavioral 
responses (muscular flinching, alerting and running) and physiological changes (e.g., elevated heart rate 
and other physiologic changes) (Air Force 1994).  The startle is a natural response that helped the 
ancestors of domestic stock avoid predators. If the behavioral component of the startle is uncontrolled, 
particularly if the animal runs or jumps without concern for its safety, it is often called a panic. 
Completely uncontrolled panics are rare in mammals (Air Force 1994). 

Pepper et al. (2003) suggest that many past studies were inconclusive and based on relatively small 
sample sizes and that more work is needed to determine if noise adversely impacts wildlife.  Research 
into the effects of noise on wildlife often presents conflicting results because of the variety of factors and 
variables that can affect and/or interfere with the determination of the actual effects that human-produced 
noise is having on any given animal (Radle 2007).   

Many scientific studies have investigated the effects of aircraft noise on wildlife, and some have focused 
on wildlife “flight” due to noise.  Apparently, animal responses to aircraft are influenced by many 
variables related to the aircraft, including its size, speed, proximity (both height above the ground and 
lateral distance), engine noise, color, flight profile, and radiated noise.  The type of aircraft (e.g., fixed-
wing versus rotary-wing [helicopter]) and characteristics of the overflight may also produce different 
levels of disturbance (e.g., one-way pass overhead in level flight versus circling and approaching more 
closely), with varying animal responses (Smith et al. 1988).  Consequently, it is difficult to generalize 
animal responses to noise disturbances across species. 

Periodic literature reviews have concluded that, while behavioral observation studies were relatively 
limited, a general behavioral reaction in animals from exposure to aircraft noise/overflight ranges from 
performing a visual scan to alerting to a startle response (Manci et al. 1988; Bowles 1995; NPS 2011).  
The intensity and duration of the startle response appears to be dependent on the species, whether there is 
a group or an individual; what the individuals are doing (e.g., initial stages of pair bonding versus 
brooding eggs versus communally roosting); and whether there have been previous exposures.  Responses 
range from movement of the head in the apparent direction of the noise source, to alerting, and in rarer 
cases to flight.  In the case of large mammals responses range from alerting to running.  More severe 
responses such as trampling, bunching, or stampeding have been documented, generally with confined 
animals, Manci et al. (1988) reported that the literature indicated that avian species may be more sensitive 
to aircraft noise than mammals.  In addition to flight, other concerns with regard to impact from noise 
disturbance on wildlife or livestock include the following possible responses and effects:  

• Possible injury due to trampling or uncontrolled running or flight 

• Increased expenditure of energy, particularly during critical periods (e.g., breeding, winter) 

• Decreased time spent on life functions (e.g., seeking food or mates) 
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• Temporary masking of auditory signals from other animals of the same species, predators, or prey 
(e.g., noise could prevent an animal from hearing the approach of a predator)   

• Damage to eggs or nestlings if a bird is startled from its nest 

• Temporary exposure of eggs or young in nest to environmental conditions or predation if a parent 
flees 

• Temporary increased risk of predation if startled animals flee from nests, roosts, or other 
protective cover 

Although the above-listed concerns have been raised in the literature and examples have been 
documented, studies of unconfined wildlife and domestic animals to overflight by military jet aircraft at 
500 feet AGL or higher have not shown measurable changes in population size or reproductive success at 
the population level or other significant biological impact under normal conditions.   

E.2.8.1 Domestic Animals 

Although some studies report that the effects of aircraft noise on domestic animals is inconclusive, a 
majority of the literature reviewed indicates that domestic animals exhibit some behavioral responses to 
military overflights, but generally seem to habituate to the disturbances over a period of time.  Significant 
adverse responses are infrequently documented and these generally occur under unusual circumstances.   

Bowles et al. (1990) reviewed 209 aircraft noise claims files against the Air Force.  Within that sample 
the major source of loss was panics induced in naïve animals, and secondarily losses due to reproductive 
failure and failure to gain weight properly. These claims spanned a 32-year period and were remarkably 
infrequent compared to the number of flight-miles logged over rural areas.  Claims found to be legitimate 
by Air Force examiners cost the Air Force less than $24,000 per year nationwide, and over 62 percent of 
this cost could be attributed to a single claim for animals that escaped after stampeding away from 
aircraft. Bowles et al. (1990) concluded that the economic loss is small; however, the concerns about 
damage effects are political in nature.  Large effects might be noted in cases where animals were 
previously stressed, such as by long periods of adverse weather conditions, or poor management 
practices, or by genetic predisposition.  In these cases, it is very difficult to separate what effect may be 
attributed to the pre-stressor and what may be attributed to aircraft activity per se (Bowles et al. 1990). 

Mammals in particular appear to react to noise at sound levels higher than 90 dB, with responses 
including a startle response, alerting, freezing (i.e., becoming temporarily stationary), and fleeing from 
the sound source.  A startle response is a sequence of physiological and behavioral events that once 
helped animals avoid predators (Bowles et al. 1990).  Because large, domestic animals normally control 
their movements even when frightened, and because they habituate quickly to aircraft noise (even to the 
noise of low-altitude, high-speed aircraft overflights), panic-related responses are rare. They are most 
common in horses and least common in dairy cattle, which are exposed to frequent human disturbance 
and are bred for docility.  Some studies have reported primary and secondary effects of chronic exposure, 
including reduced milk production and rate of milk release, increased glucose concentrations, decreased 
levels of hemoglobin, increased heart rate, and a reduction in thyroid activity.  These latter effects appear 
to represent a small percentage of the findings occurring in the literature.  Effects on weight gain, milk 
yield, productivity, and fertility are either nonexistent based on current information or undocumented, 
although they are frequently the subject of public debate (Bowles et al. 1990). 

Some reviewers have indicated that earlier studies and claims by farmers linking adverse effects of 
aircraft noise on livestock did not necessarily provide clear-cut evidence of cause and effect (Cottereau 
1978).  Many studies conclude that there is no evidence that aircraft overflights affect feed intake, growth, 
or production rates in domestic animals (Air Force 1994). 
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Cattle.  In response to concerns about overflight effects on pregnant cattle, milk production, and cattle 
safety, the Air Force prepared a handbook for environmental protection that summarizes the literature on 
the impacts of low-altitude flights on livestock (and poultry), and includes specific case studies conducted 
in numerous airspaces across the country.  Adverse effects have been found in a few studies, but have not 
been reproduced in other similar studies.  One such study, conducted in 1983, suggested that two of 10 
cows in late pregnancy aborted after showing rising estrogen and falling progesterone levels.  These 
increased hormonal levels were reported as being linked to 59 aircraft overflights.  The remaining eight 
cows showed no changes in their blood concentrations and calved normally (Air Force 1994).  A similar 
study reported that abortions occurred in three out of five pregnant cattle after exposing them to flyovers 
by six different aircraft (Air Force 1994).  Another study suggested that feedlot cattle could stampede and 
injure themselves when exposed to low-level overflights (Air Force 1994). 

A majority of the studies reviewed suggest that there is little or no effect of aircraft noise on cattle.  
Studies documenting adverse effects on domestic animals have been limited.  A number of studies (Parker 
and Bayley 1960; Kovalcik and Sottnik 1971) investigated the effects of jet aircraft noise and sonic 
booms on the milk production of dairy cows.  Through the compilation and examination of milk 
production data from areas exposed to jet aircraft noise and sonic booms, it was determined that milk 
yields were not affected by jet aircraft noise.  This was particularly evident in cows that had been 
previously exposed to jet aircraft noise. 

One study examined the causes of 1,763 abortions in Wisconsin dairy cattle over a one-year time period 
and found that none of the abortions were associated with aircraft disturbances (Air Force 1993).  In 
1987, a researcher contacted seven livestock operators for production data, and no effects of low-altitude 
and supersonic flights were noted.  Three out of 43 cattle previously exposed to low-altitude flights 
showed a startle response to an F/A-18 aircraft flying overhead at 500 feet above ground level (AGL) at 
400 knots by running less than 10 meters.  They resumed normal activity within one minute (Air Force 
1993).  In 1983, another researcher found that helicopters caused more reaction than other low-level 
aircraft overflights (Air Force 1994).  A 1964 study also found that helicopters flying 30 to 60 feet 
overhead did not affect milk production and pregnancies of 44 cows and heifers (Air Force 1994). 

Additionally, Beyer reported that five pregnant dairy cows in a pasture did not exhibit fright-flight 
tendencies or have their pregnancies disrupted after being overflown by 79 low-altitude helicopter flights 
and four low-altitude, subsonic jet aircraft flights (Air Force 1994).  A 1956 study found that the reactions 
of dairy and beef cattle to noise from low-altitude, subsonic aircraft were similar to those caused by paper 
blowing about, strange persons, or other moving objects (Air Force 1994). 

In a report to Congress, the U.S. Forest Service (USFS) concluded that “evidence both from field studies 
of wild ungulates and laboratory studies of domestic stock indicate that the risks of damage are small 
(from aircraft approaches of 50 to 100 meters), as animals take care not to damage themselves (USFS 
1992).  If animals are overflown by aircraft at altitudes of 50 to 100 meters, there is no evidence that 
mothers and young are separated, that animals collide with obstructions (unless confined) or that they 
traverse dangerous ground at too high a rate.”  These varied study results suggest that, although the 
confining of cattle could magnify animal response to aircraft overflight, there is no proven cause-and-
effect link between startling cattle from aircraft overflights and abortion rates or lower milk production. 

Horses.  Horses have also been observed to react to overflights of jet aircraft.  Several of the studies 
reviewed reported a varied response of horses to low-altitude aircraft overflights. Observations made in 
1966 and 1968 noted that some horses galloped in response to jet flyovers (Air Force 1993).  Strong 
reactions were observed, but no injuries sustained, when pregnant horses were exposed to very low-
altitude aircraft overflights (50 meters or lower, most flights with sound levels over 95 dBA) and 
helicopters hovering 20 meters overhead (Air Force 1994).   Although horses were observed noticing 
the overflights, it did not appear to affect either survivability or reproductive success.   
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LeBlanc et al. (1991) studied the effects of simulated aircraft noise over 100 dBA and visual stimuli on 
pregnant mares shortly before parturition.  They specifically focused on any changes in pregnancy 
success, behavior, cardiac function, hormonal production, and rate of habituation.  Their findings reported 
observations of “flight-fright” reactions, which caused increases in heart rates and serum cortisol 
concentrations.  Levels of anxiety and mass body movements were the highest after initial exposure, but 
no horses injured themselves or their fetuses.  Intensities of responses decreased with continued 
exposures, indicating habituation.  There were no differences in pregnancy success when compared to a 
control group.  Interestingly, the mares in LeBlanc’s study exposed to overflight noise only habituated 
much more rapidly than mares exposed to the visual stimulus from an overflight as well as the noise. 

Swine.  Generally, the literature findings for swine appear to be similar to those reported for cows and 
horses.  While there are some effects from aircraft noise reported in the literature, these effects are minor.  
Studies of continuous noise exposure (i.e., six hours or 72 hours of constant exposure) reported influences 
on short-term hormonal production and release.  Additional constant exposure studies indicated the 
observation of stress reactions, hypertension, and electrolyte imbalances (Dufour 1980).  A study by Bond 
et al. (1963) demonstrated no adverse effects on the feeding efficiency, weight gain, ear physiology, or 
thyroid and adrenal gland condition of pigs subjected to aircraft noise.  Observations of heart rate increase 
were recorded and it was noted that cessation of the noise resulted in the return to normal heart rates.  
Conception rates and offspring survivorship did not appear to be influenced by exposure to aircraft noise. 

Similarly, long-term exposure of pigs to recorded aircraft noise at levels of 100 dB to 135 dB from 
weaning to slaughter had only minor effects on the rate of feed utilization, weight gain, food intake, and 
reproduction rates, and there were no injuries or inner ear changes observed (Manci et al. 1988; 
Gladwin et al. 1988). 

Domestic Fowl.  Effects of low-altitude overflights (below 1,000 feet) generally had negligible effects on 
domestic fowl (Air Force 1994).  The paper did recognize that given certain circumstances, adverse 
effects can be serious.  Some of the effects can be panic reactions, reduced productivity, and effects on 
marketability (e.g., bruising of the meat). 

The typical reaction of domestic fowl after exposure to sudden, intense noise is a short-term startle 
response.  The reaction ceases as soon as the stimulus is ended, and within a few minutes all activity 
returns to normal.  More severe responses are possible depending on the number of birds, the frequency 
of exposure, and environmental conditions.  Large crowds of confined birds and birds not previously 
exposed are more likely to pile up in response to a noise stimulus (Air Force 1994).  According to studies 
and interviews with growers, it is typically the previously unexposed birds that incite panic crowding, and 
the tendency to do so is markedly reduced within five exposures to the stimulus (Air Force 1994).  This 
suggests that the birds habituate relatively quickly.  Egg productivity was not adversely affected by 
infrequent noise bursts, even at exposure levels as high as 120 to 130 dBA. 

Between 1956 and 1988, there were 100 recorded claims against the Navy for alleged damage to domestic 
fowl.  The number of claims averaged three per year, with peak numbers of claims following publications 
of studies on the topic in the early 1960s (Air Force 1994).  Many of the claims were disproved or did not 
have sufficient supporting evidence.  The claims were filed for the following alleged damages: 55 percent 
for panic reactions, 31 percent for decreased production, 6 percent for reduced hatchability, 6 percent for 
weight loss, and less than 1 percent for reduced fertility (Air Force 1994). 

Turkeys.  The review of the existing literature suggests that there has not been a concerted or widespread 
effort to study the effects of aircraft noise on commercial turkeys.  One study involving turkeys examined 
the differences between simulated versus actual overflight aircraft noise, turkey responses to the noise, 
weight gain, and evidence of habituation (Bowles et al. 1990).  Findings from the study suggested that 
turkeys habituated to jet aircraft noise quickly, that there were no growth rate differences between the 



 
Appendix E – Noise 

June 2013 Final E–31 

experimental and control groups, and that there were some behavioral differences that increased the 
difficulty in handling individuals within the experimental group. 

Low-altitude overflights were shown to cause confined turkey flocks to occasionally pile up and 
experience high mortality rates due to the aircraft noise and a variety of disturbances unrelated to aircraft 
(Air Force 1994). 

E.2.8.2 Wildlife 

Studies on the effects of overflights and sonic booms on wildlife have been focused mostly on avian 
species and ungulates such as caribou and bighorn sheep.  Few studies have been conducted on small 
terrestrial mammals, reptiles, amphibians, and carnivorous mammals.  Chronic exposures are rarely 
relevant to wildlife because high levels and sustained levels of human-made noise are rare outside urban 
areas or industrial facilities (Bowles 1995).   Guidelines that protect human hearing can reasonably be 
expected to also protect terrestrial wildlife because they are based on studies of laboratory animals.  
Susceptibility varies with species, but models currently in use are conservative (Bowles 1995).  
Generally, species that live entirely below the surface of the water have received little study due to the 
fact they do not experience the same level of sound as terrestrial species (NPS 1994).     

E.2.8.3 Mammals 

Terrestrial Mammals.  Sound levels above about 90 dB may be associated with a number of behaviors 
such as retreat from the sound source, freezing (becoming motionless), or a strong startle response (Manci 
et al. 1988).  Studies of terrestrial mammals have shown that sustained exposure to noise levels of 120 
dBA or more can damage mammals’ hearing, and levels of 95 dBA can cause adverse physiological 
changes (Manci et al. 1988).   

It has been speculated that repeated aircraft overflight (e.g., surveillance flights along a pipeline) could 
affect large carnivores such as grizzly bears by causing changes in home ranges, foraging patterns, and 
breeding behavior (Dufour 1980).  However, these possible effects have not been borne out in subsequent 
studies.  Although wolves have been frightened by low-altitude flights that were 25 to 1,000 feet off the 
ground, wolves have been found to adapt to aircraft overflights and noise as long as they were not being 
hunted from aircraft (Dufour 1980).  A literature review by Larkin et al. (1996) determined that wolves 
were the least disturbed of any of the large mammals by low-level overflights.  Incidental observations of 
wolves and bears exposed to fixed-wing aircraft and helicopters indicated a stronger reaction to 
helicopters than to fixed-wing aircraft, and that wolves were less disturbed by helicopters than were wild 
ungulates, while individual grizzly bears showed the greatest response of any animal species observed 
(Larkin et al. 1996; Manci et al. 1988); although response to overflight by grizzly bears varied from 
individual to individual (Dufour 1980).   

Wild ungulates (such as American bison, caribou, bighorn sheep) appear to be more sensitive to noise 
disturbance than domestic livestock (Manci et al. 1988; Weisenberger et al. 1996; Bleich et al. 1990, 
1994; White et al. 1993).  Behavioral reactions may be related to the past history of exposure to such 
things as humans and aircraft.  Behavioral responses can range from mild to severe.  Mild responses 
include head raising, body shifting, or turning to orient toward the aircraft.  Moderate responses to 
disturbance may be nervous behaviors, such as trotting a short distance.  Escape behavior would represent 
a typical severe response, but it is rarely observed in response to overflight above 500 feet AGL that does 
not include circling.  

Both the visual aspect and peak noise level (Lpk) of overflights diminish rapidly with increasing altitude 
of overflight. Similarly, wildlife responses diminish with increasing altitude of overflight (or increasing 
slant distance, which is a combination of aircraft height AGL and the horizontal distance from the animal 
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for an aircraft not directly overhead). A National Park Service study (Anderson and Horonjeff 1992) 
described the relationship between increasing altitude or slant distances and diminution of sound levels. 
Very large reductions in sound levels (on the order of 15 to 25 dB) are experienced as altitude or slant 
distance increases from 125 feet to 1,000 feet. Increases from 1,000 to 2,000 feet altitude would produce 
smaller but still moderate to substantial reductions (on the order of 4 to 8 dB). Between 2,000 and 7,000 
feet AGL, 1,000-foot increases in distance produce considerably smaller reductions in sound levels (on 
the order of 3 to 5 dB), and above 7,000 feet AGL, each 1,000-foot increase in altitude results in only 
very small reductions in sound level (Anderson and Horonjeff 1992).  

Reported wildlife responses to overflight are largely behavioral and short-term. Some short-term 
physiological changes (e.g., increased heart rate) have also been measured.  Andersen et al. (1996) studied 
the response of radio-collared moose to large-scale ground and aerial military training exercises. They 
found temporary increases in heart rate that returned to normal soon (within 10 to 20 minutes or less) after 
the exposure. Animal flight responses were greater in response to approach by humans than to approach 
by equipment, including aircraft, possibly due to perception of humans as predators. Overflight of F-16 
jets flying at 150 meters AGL (less than 500 feet AGL) did not elicit any heart rate or activity response 
from a moose, while skiers and walkers were flushing moose at approach distances of 200 to 400 meters 
(650 to 1,300 feet). Home ranges were temporarily displaced approximately 1.4 kilometers during the 
exercises, which involved 6,000 personnel, several hundred pieces of mechanized equipment including 
battle tanks and all-terrain vehicles (ATVs), a squadron of transport helicopters, and four jet fighter 
squadrons.  Larkin et al. (1996) found that moose showed a much greater indifference to aircraft than 
caribou, and this was equally true of animals encountered in the open or in partial cover.  Moose that 
reacted by running from the aircraft were in most cases cows with young calves. 

It has been shown that exposure to low-altitude overflights can also result in increased heart rates in mule 
deer, elk, and bighorn sheep.  Weisenberger et al. (1996) measured the heart rate responses of captive 
bighorn sheep (Ovis canadensis) and mule deer (Odocoileus hemionus) to simulated aircraft noise ranging 
from 92 to 112 dB. For both species, heart rates increased following the simulated aircraft noise, but 
returned to normal levels within 60–180 seconds.  Behavioral responses were relatively rare, and the 
animals returned to normal behavior within four to five minutes.  Furthermore, the animals exhibited 
decreased responses to increased exposure, suggesting habituation.  A study reported possible effects on 
bighorn sheep energetic reserves through changes in food intake when helicopters were within 500 meters 
of animals (Bowles 1995).  Authors observed that bighorn sheep alerted more while eating in the presence 
of helicopters than when undisturbed. They concluded that frequent alerting affected food intake.  
Krausman et al. (1998) studied the response of bighorn sheep in a 790-acre enclosure to frequent F-16 
overflights at 395 feet AGL.  Heart rates increased above preflight level during 7 percent of the 
overflights but returned to normal within 120 seconds.  No behavioral response by the bighorn sheep was 
observed during the overflights.   

Lawler et al. (2004) reported on a study of the effects of military jet overflights on Dall sheep (Ovis dalli) 
under the Yukon 1 and 2 Military Operations Areas (MOAs) in Alaska. The study could find no 
difference in population trends, productivity, survival rates, behavior, or habitat use between areas 
mitigated and not mitigated for low-level military aircraft (Air Force 1997). In the mitigated area of the 
Yukon MOAs, flights are restricted to above 5,000 feet AGL during the lambing season.  In their wildlife 
best management practice (BMP) recommendations, Churchill and Holland (2003) suggest for bighorn 
and stone sheep (Ovis dalli stonei) that chronic aircraft exposure reduces foraging efficiency and habitat 
utilization and can impact growth and survival.   They recommend limiting helicopter and fixed-wing 
aircraft to above 1,312 feet (400 meters) AGL and 6,562 feet (2,000 meters) horizontal distance from all 
sheep habitats, with no circling and no direct approaches.    

A study of barren ground caribou (Rangifer tarandus granti) in Alaska documented only mild short-term 
behavioral reactions of caribou to military overflights in the Yukon MOAs (Lawler et al. 2005). A large 
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portion of the Fortymile Caribou Herd calves underneath the Yukon MOAs. Lawler et al. (2005) 
concluded that military overflights did not cause any calf deaths, nor did cow-calf pairs exhibit increased 
movement in response to the overflights. Maier et al. (1998) found that cow-calf pairs of the Delta 
Caribou Herd exposed to low-altitude overflights in existing MOAs moved about 2.5 kilometers more per 
day than those not exposed (Maier et al. 1998).  Other studies found that post-calving caribou were more 
sensitive to the effects of aircraft noise disturbance than other environmentally stressed caribou (e.g., 
during low forage productivity years, winter or insect seasons) (White et al. 1993; Wolfe et al. 2000).  
However, given the low energy costs of observable behavioral responses, the instantaneous energy cost is 
minimal and would not measurably increase the daily energy expenditure even if animals were overflown 
repeatedly (White et al. 1993; Reimers and Colman 2006).  White et al. (1993) found that caribou 
responded to increasing simulated daily sound doses from low-flying military jets with linear increases in 
activity, daily energy costs, and metabolic rates, and that the response was statistically significant for 
post-calving females, but increases were small and they projected no biologically significant decrease in 
fecundity or herd productivity.  They nonetheless recommended that early post-calving caribou not be 
subjected to repeated low-altitude jet aircraft overflights because indirect, longer-term effects were 
unknown (White et al. 1993). Magoun et al. (2003) identified that maintaining a floor of 2,000 feet (625 
meters) AGL for all military jet aircraft over caribou calving grounds would “eliminate most of the 
stronger-level reactions of caribou to military jet aircraft (startle reactions, trotting, and running) 
especially if speeds…did not exceed 500 knots between 2,000 feet AGL and 5,000 feet (1,562 meters) 
AGL.”  In their wildlife BMP recommendations, Churchill and Holland (2003) advise limiting helicopter 
and fixed-wing aircraft to above 1,312 feet (400 meters) AGL and 6,562 feet (2,000 meters) horizontal 
distance from birthing/rearing habitats.   

Observations of caribou in Alaska exposed to fixed-wing aircraft and helicopters showed running and 
panic reactions occurred when overflights were at an altitude of 200 feet AGL or less.  The reactions 
decreased with increased altitude of overflights, and for overflights higher than 500 feet in altitude, the 
panic reactions stopped.  Also, smaller groups reacted less strongly than larger groups.   

Using various aircraft and during several seasons, Murphy et al. (1993) found that instantaneous reactions 
of the Delta Caribou Herd to overflights were mild, seldom involved movement, and did not suggest that 
the animals were panicking or exhibiting predator response behaviors.  They did observe that 
modifications of activity budgets, activity cycles, and daily movements were evident for caribou exposed 
to overflights. During post-calving, treatment animals traveled significantly farther than did control 
animals, and these results indicate that the presence of newborn calves in June may cause female caribou 
to respond more strongly to disturbance than at other times of the year.  Also, F-15s, which were the 
loudest aircraft in the study, caused stronger reactions than did the other types of aircraft. They could not 
completely attribute the variability in duration of reactions or the distance moved in response to 
overflights to varying noise exposure alone, however.  Reactions seemed to vary by the activity the 
animal was doing and by the individual.  They attributed some of the individual variation in behavior to 
habituation and decided that caribou in that herd either have habituated or, at least, have had the 
opportunity to habituate to aircraft disturbance (Murphy et al. 1993).  The increased movement observed 
during post-calving probably was of low energetic cost but may have moved the animals into suboptimal 
habitat or increased the chance of encountering a predator.  This study also looked at how overflights 
altered caribou activity in different seasons and found time budgets during two of the three sampling 
periods were affected. During late winter, no differences in the activity budgets of caribou that had been 
recently overflown were detected, whereas differences were apparent during post-calving and the insect 
season, both seasons of overall increased activity levels (Murphy et al. 1993). 

Although few studies have been conducted on the response of wild ungulates to sonic booms, these 
disturbances appear to have little to no adverse effect.  Workman et al. (1992) studied the physiological 
and behavioral responses of captive pronghorn, elk (Cervus elaphus), and bighorn sheep to sonic booms.  
All three species exhibited an increase in heart rate lasting from 30 to 90 seconds in response to their first 
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exposure to a sonic boom.  Behaviorally, the animals responded to their first exposure to a sonic boom by 
running a short distance (less than 30 feet reported for elk). After successive sonic booms, the heart-rate 
response decreased greatly and the animals remained alert, but did not run.  The authors suggested the 
animals became habituated in response to successive exposures.    

E.2.8.4 Birds 

Auditory research conducted on birds indicates that they fall between reptiles and mammals relative to 
hearing sensitivity.  According to Dooling (1978), within the range of 1,000 to 5,000 Hz, birds show a 
level of hearing sensitivity similar to that of the more sensitive mammals.  In contrast to mammals, bird 
auditory sensitivity falls off at a greater rate with increasing and decreasing frequencies.  Observational 
evidence as well as studies examining aircraft-bird strikes indicate that birds routinely nest, roost, and 
forage near airports.  Aircraft noise in the vicinity of commercial airports apparently does not inhibit bird 
presence and use. 

E.2.8.5 Raptors 

Considerable research attention has been paid to the potential adverse effects of aircraft overflight on 
raptors, given their habits of nesting and perching in elevated, exposed places such as cliff ledges and 
treetops, their status as high-level predators, and depressed population sizes of many species due to 
eggshell thinning and other metabolic effects related to exposure to pesticides through the food chain.  
There has been a concern that high-noise events (e.g., from a low-altitude aircraft overflight) may cause 
raptors to engage in escape or avoidance behaviors, such as flushing from perches or nests (Ellis et al. 
1991).  Concerns have been expressed that these activities could impose an energy cost on the birds that, 
over the long term, could affect survival or growth.  In addition, the birds may spend less time engaged in 
necessary activities like feeding, preening, or caring for their young because they spend time in noise-
avoidance activity.  However, the long-term significance of noise-related impacts is less clear.  For these 
concerns to be borne out, disturbance would need to be frequent enough for the energy costs to be 
cumulatively substantial and there would need to be a lack of habituation over time.  Several studies on 
nesting raptors have indicated that birds become habituated to aircraft overflights and that long-term 
reproductive success is not affected by exposure to overflight (Grubb and King 1991; Ellis et al. 1991; 
Palmer et al. 2003; Andersen et al. 1989; Trimper et al. 1998).   

In a literature review of raptor responses to aircraft overflight/noise, Manci et al. (1988) found that most 
raptors did not show a negative response to overflights.  When negative responses were observed, they 
were predominantly associated with rotary-winged aircraft or jet aircraft that were repeatedly passing 
within 0.5 miles (0.8 kilometers) or less of a nest.  Many raptor-aircraft studies have been conducted since 
then and several are reviewed below.   

In Alaska, Palmer et al. (2003) found small differences in nest attendance and time-activity budgets 
between undisturbed nesting peregrine falcons (Falco peregrinus) and those that were overflown by 
military aircraft within 500 feet; however, the differences were not correlated with specific overflights nor 
did they affect reproductive success.  Furthermore, Palmer et al. did not observe a difference in nest 
provisioning rates between disturbed and undisturbed nests.   

Ellis et al. (1991) estimated the effects of low-level military jet aircraft and mid- to high-altitude sonic 
booms (both actual and simulated) on several nesting raptor species.  No incidents of reproductive failure 
were observed, and site reoccupancy rates were high (95 percent) the following year.  Overflights by 
military jet aircraft (mostly A-7 Corsair IIs and A-10 Thunderbolts) within 60 meters (195 feet) of the 
birds most often evoked only minimal behavioral response, although they occasionally caused birds to fly 
from perches or eyries (Ellis et al. 1991).  Jet passes greater than 500 meters (1,625 feet) from the birds 
consistently failed to elicit significant responses.  Several researchers found that ground-based activities, 
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such as operating chainsaws or an intruding human, were more disturbing to raptors than aircraft (White 
and Thurow 1985; Grubb and King 1991; Delaney et al. 1999).  Red-tailed hawks (Buteo jamaicensis) 
and osprey (Pandion haliaetus) appeared to readily habituate to regular aircraft overflights (Andersen et 
al. 1989; Trimper et al. 1998).  

Bald Eagle. The effects of aircraft overflight on the bald eagle (Haliaeetus leucocephalus) have been 
studied relatively well compared to most wildlife species. Bald eagle behavioral responses, varying from 
altering posture to taking flight and/or departing the area, have been associated with overflights of jets, 
helicopters, and light planes (Grubb and Bowerman 1997).   

Overall, there have been no reports of reduced reproductive success or physiological risks to bald eagles 
exposed to aircraft overflights or other types of military noise and habituation behavior was observed in 
several studies (Fraser et al. 1985; Stalmaster and Kaiser 1997; Grubb and Bowerman 1997; Brown et al. 
1999).  Most researchers have documented that pedestrians and helicopters were more disturbing to bald 
eagles than fixed-wing aircraft, including military jets (Fraser et al. 1985; Grubb and King 1991; Grubb 
and Bowerman 1997).  Recorded responses to 779 events involving military jet aircraft at median 
distances of 500 meters ranged from no response (67 percent), an alert posture (29 percent), taking flight 
(3 percent) or temporarily departing the immediate area (1 percent).  Median approach distance for the 
few instances of eagles taking flight was 200 meters.  There was considerably more reaction to 
helicopters than to jets or light planes (Grubb and King 1991; Grubb and Bowerman 1997).  In their 1997 
study, Grubb and Bowerman recommended a buffer of 1,968 feet (600 meters) around bald eagle nests for 
all aircraft during the breeding season.   

One study of wintering bald eagles observed that 47 percent flushed when approached closer than 984 
feet (300 meters) with Army helicopters; however, few eagles flushed in response to helicopter traffic 
staying over 300 meters in the same areas (Stalmaster and Kaiser 1997).  The National Bald Eagle 
Management Guidelines recommend aircraft avoid overflights within 1,000 feet of nests during the 
breeding season, and that aircraft corridors are located no closer than 1,000 feet vertical or horizontal 
distance from communal roost sites (USFWS 2007).   

Golden Eagle.  In their guidelines for aerial surveys, USFWS (Pagel et al. 2010) summarized past studies 
by stating that most golden eagles respond to survey aircraft (fixed-wing and helicopters) by remaining on 
their nests, and continuing to incubate or roost.  Surveys take place generally as close as 10 to 20 meters 
from cliffs (including hovering less than 30 seconds if necessary to count eggs) and no farther than 200 
meters from cliffs depending on safety (Pagel et al. 2010).    
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Grubb et al. (2007) experimented with multiple exposures to two helicopter types and concluded that 
flights with a variety of approach distances (800, 400, 200, and 100 meters) had no effect on golden eagle 
nesting success or productivity rates within the same year, or on rates of renewed nesting activity the 
following year, when compared to the corresponding figures for the larger population of nonmanipulated 
nest sites (Grubb et al. 2007). They found no significant, detrimental, or disruptive responses in 303 
helicopter passes near eagles.  In 227 AH-64 Apache helicopter experimental passes (considered twice as 
loud as a civilian helicopter also tested) at test distances of 0–800 meters from nesting golden eagles, 96 
percent  resulted in no more response than watching the helicopter pass. No greater reactions occurred 
until after hatching when individual golden eagles exhibited five flattening and three flying behaviors at 
three nest sites. The flight responses occurred at approach distances of 200 meters or less.  No evidence 
was found of an effect on subsequent nesting activity or success, despite many of the helicopter flights 
occurring during early courtship and nest repair, when fidelity to the nest site is weakest. None of these 
responding pairs failed to successfully fledge young, except for one nest that fell later in the season. 
Excited, startled, and avoidance reactions were never observed.  Nonattending eagles or those perched 
away from the nests were more likely to fly than attending eagles, but also with less potential 
consequence to nesting success (Grubb et al. 2007).  Golden eagles appeared to become less responsive 
with successive exposures.  Grubb et al. (2007) suggest that much of helicopter sound energy may be at a 
lower frequency than golden eagles can hear, thus reducing expected impacts. Grubb et al. (2007) found 
no relationship between helicopter sound levels and corresponding eagle ambient behaviors or limited 
responses, which occurred throughout recorded test levels (76.7–108.8 dB, unweighted).  The authors 
thought that the lower than expected behavioral responses may have been partially due to the fact that the 
golden eagles in the area appeared acclimated to the current high levels of outdoor recreational, including 
aviation, activities.  Based on the results of this study, the authors recommended reduction of existing 
buffers around nest sites to 100 meters (325 feet) for helicopter activity.  

Richardson and Miller (1997) reviewed buffers as protection for raptors against disturbance from ground-
based human activities.  No consideration of aircraft activity was included.  They stressed a clear line of 
sight as an important factor in a raptor's response to a particular disturbance, with visual screening 
allowing a closer approach of humans without disturbing a raptor.  A geographic information system 
(GIS)-assisted viewshed approach combined with a designated buffer zone distance was found to be an 
effective tool for reducing potential disturbance to golden eagles from ground-based activities 
(Richardson and Miller 1997).  They summarized recommendations that included a median 0.5-mile 
(800-meter) buffer (range = 200–1,600 meters, n = 3) to reduce human disturbances (from ground-based 
activities such as rock climbing, shooting, vehicular activity) around active golden eagle nests from 
February 1 to August 1 based on an extensive review of other studies (Richardson and Miller 1997).  
Physical characteristics (i.e., screening by topography or vegetation) are important variables to consider 
when establishing buffer zones based on raptors’ visual and auditory detection distances (Richardson and 
Miller 1997).   

Osprey.  A 1998 study by Trimper et al. in Goose Bay, Labrador, Canada, focused on the reactions of 
nesting osprey to military overflights by CF-18 Hornets (a Canadian twin-engine jet attack aircraft similar 
to the F/A-18 Hornet used by the U.S. Navy and Marine Corps).  Reactions varied from increased 
alertness and focused observation of planes to adjustments in incubation posture.  No overt reactions (e.g., 
startle response, rapid nest departure) were observed as a result of an overflight.  Young nestlings 
crouched as a result of any disturbance until 1 to 2 weeks prior to fledging.  Helicopters, human presence, 
float planes, and other ospreys elicited the strongest reactions from nesting ospreys.  These responses 
included flushing, agitation, and aggressive displays.  Adult ospreys showed high nest occupancy rates 
during incubation regardless of external influences. 
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The osprey observed occasionally stared in the direction of the flight before it was audible to the 
observers.  The birds may have become habituated to the noise of the flights; however, overflights were 
strictly controlled during the experimental period.  Strong reactions to float planes and helicopters may 
have been due to the slower flight and therefore longer duration of visual stimuli rather than noise-related 
stimuli. 

Red-Tailed Hawk.  Andersen et al. (1989) investigated the effects of low-level helicopter overflights (0.3 
miles [500 meters] AGL and below to 98 feet [30 meters] AGL) and habituation on red-tailed hawk nests 
at two Army installations.  Naïve hawks (i.e., not previously exposed to helicopter flights) exhibited 
flushing at much greater distances (mean 100 meters) than did hawks at the same locations when 
overflights were repeated the next year (mean distance of 17 meters and 10 meters for the two 
installations).  Flushing occurred at similar percentages of total nests both years.  The overflights did not 
appear to affect nesting success in either study group.  These findings were consistent with the belief that 
red-tailed hawks habituate to low-level overflight, even during the nesting period.   

E.2.8.6 Songbirds 

The effect of overflight activity on songbirds has historically received little attention at least partially 
because most songbirds rely on concealment of nests in vegetation cover to avoid predation and are thus 
not exposed to the visual aspect of overflight.  Additionally some species show a high tolerance to human 
presence, urban noise and disturbance. 

Songbirds were observed to become silent prior to the onset of a sonic boom (F-111 jets), followed by 
“raucous discordant cries” for a few seconds. There was a return to normal singing within 10 seconds 
after the boom (Higgins 1974).  The silence of the birds coincided with the arrival of a seismic signal 
propagated through the ground 4 to 8seconds prior to the audible boom.  Ravens responded to sonic 
booms by emitting protestation calls, flapping their wings, and soaring, returning to normal behavior 
within a few minutes. 

It has been observed that songbirds are not driven any great distance from a favored food source by a 
nonspecific disturbance, such as aircraft overflights (USFS 1992).  Data analyzed from 7 years found that 
military helicopter noise had no detectable influence on reproductive performance of the California 
gnatcatcher (a small songbird that is federally listed as threatened) on Naval Air Station Miramar and that 
nest success was equally likely in quiet and noisy areas (Hunsaker 2006).  Hunsaker found that elevation, 
vegetation age class, and other habitat variables influenced nesting area choice more than the sound 
environment for this bird.  A series of studies focused on busy multilane highways has indicated that road 
noise has a negative effect on bird populations (particularly during breeding) in a variety of species 
(Kaseloo 2005) that diminishes with distance from the highway. In contrast to noise from jet overflight, 
which is generally intermittent, noise from busy highways is nearly continuous, which magnifies adverse 
effects such as masking or interference with communication.    

A study conducted cooperatively between the DoD and the USFWS assessed the response of the red-
cockaded woodpecker to a range of military training noise events, including artillery, small arms, 
helicopter, and maneuver noise (Pater et al. 1999).  The study did not address overflight except by 
helicopters.  The findings suggested that the red-cockaded woodpecker can successfully acclimate to 
military noise events depending on the noise level.  During noise events the birds responded by flushing 
from their nest cavities, increasing flushes proportionately with closer noise sources.  In all cases, 
however, the birds returned to their nests within a relatively short period of time (usually within 
12 minutes).  Additionally, the noise exposure did not result in any mortality or statistically detectable 
changes in reproductive success (Pater et al. 1999).  Red-cockaded woodpeckers did not flush when 
artillery simulators were more than 122 meters away and SEL noise levels were 70 dBA. 
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E.2.8.7 Waterbirds 

In their review, Manci et al. (1988) noted that aircraft can be particularly disturbing to waterfowl. The 
USFWS Waterfowl Management Handbook (Korschgen and Dahlgren 1992) lists “loud noise” as caused 
by aircraft as the top disturbance category for waterfowl.  Overflight visual aspects may be more 
important (Owen 1973 in Dahlgren and Korschgen 1992).  Eagles and other natural disturbances, boats, 
and hunting interrupted waterfowl behavior in greater percentages than aircraft (Ward et al. 1994; 
Korschgen and Dahlgren 1992).    

Studies of waterfowl responses to overflight have shown (1) temporary behavior, including taking flight; 
(2) responses decreasing in magnitude as overflight elevation increases; and (3) rapid resumption of the 
behaviors exhibited prior to the overflight (e.g., Komenda-Zehnder et al. 2003). Helicopters generally 
create a greater response at a given altitude than do fixed-wing aircraft, including military jets (Ward et 
al. 1994).  Several studies showed that migratory waterfowl (e.g., ducks and geese) expend more energy 
when exposed to repeated aircraft overflights, at least in the short term, which affects the birds’ energy 
balance (Bowles 1995; Korschgen et al. 1985).  Waterfowl are sensitive to disturbance because of their 
aggregation into large flocks during their molting and staging prior to migration.  When at rest, the flocks 
are typically in waterbodies or wetlands exposed to the open sky and subject to aerial and ground 
predation.  Taking flight is their defense against either types of predation.  Waterfowl flocks seem to be as 
sensitive as their most responsive individual in the flock, so that larger flocks would have a greater chance 
of responding than small ones (Bowles 1995).   

A variety of studies have indicated that migratory waterfowl exposed to overflights by aircraft and 
helicopters did not habituate to overflight (Bowles 1995; Komenda-Zehnder et al. 2003; Jensen 1990).  
However, most birds returned to normal behavior within several minutes after disturbance.  Due to the 
danger to aircraft and aircrews posed by potential collisions with waterfowl and other flocking birds, the 
bird/wildlife-aircraft strike hazard (BASH) has received much attention by the military.  BASH programs 
exist at every air installation and areas where low-level aircraft flight training takes place (e.g., MTRs), 
and have locations of seasonal concentrations of waterfowl identified and guidance for pilots with regard 
to elevational or lateral separation from these sites at specific seasons and times of day to avoid or 
minimize the potential for collision.  This avoidance in turn reduces the potential for disturbance of 
migratory waterfowl concentrations by military aircraft overflight. 

Conomy et al. (1998) suggested that responses of waterfowl to aircraft noise may be species-specific or 
differ by species groups (Komenda-Zehnder et al. 2003).  Conomy et al. (1998)  found that black ducks 
(Anas rubripes) exposed to noise under experimental conditions were able to habituate to aircraft noise, 
while wood ducks (Aix sponsa) were not.  Black ducks exhibited a significant decrease in startle response 
to actual and simulated jet aircraft noise over a 17-day period, but wood duck response did not decrease 
uniformly following initial exposure.  Some bird species appear to be more sensitive to aircraft noise at 
different times of the year.   

Many waterfowl studies have involved brant (Branta bernicla), primarily during staging or molting 
periods, and their sensitivity to disturbance.  The Alaska molt period is from June through August, and 
sources of stress that cause a temporal disruption of normal foraging activity could result in abnormal or 
incomplete molt (Taylor 1993).  On an autumn staging ground in Alaska (i.e., prior to fall migration), 
75 percent of brant and only 9 percent of Canada geese (Branta canadensis) flew in response to aircraft 
overflights of several types of commercial fixed-wing and rotary-wing aircraft for 356 overflights over 
4 years (Ward et al. 1999). 
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Experiments with helicopter overflights found that disturbance-related behavioral responses by brant are 
greatest within 984 to 1,968 feet (300–600 meters) altitude range and aircraft would have to fly above 
3,510 feet (1,070 meters) to have no significant effect on brant (Jensen 1990).  Miller et al. (1994) used a 
simulation model designed to study the effects of helicopter disturbance on behavioral and energetic 
response of molting brant in Alaska and found that flying above 2,493 feet (760 meters) in a Bell 206 or 
3,002 feet (915 meters) in a Bell 412 along any flight line would greatly reduce aircraft impacts.  The 
disturbance distances given in the literature indicate that birds can be more sensitive in undisturbed 
regions, in very high concentrations, when molting, or when breeding in colonies (Komenda-Zehnder et 
al. 2003).  The latter researchers found that overflights of wintering waterbirds at a very high speed, such 
as of military jets, are less disturbing than overflights at slower speeds.  Ward et al. (1999) suggested that 
lateral distance, independent of aircraft type or noise, between aircraft and flock was the most important 
parameter in predicting response to overflights; they recommended aircraft travel greater than a mile (1.6 
kilometers) from the shoreline of the lagoon they studied.  Although mean response of brant and Canada 
geese generally was inversely proportional to aircraft altitude, there was a greater response to aircraft at 
1,000 to 2,500 feet AGL than at lower or higher altitudes (Ward et al. 1999).  Ward et al. (2000) speculate 
that the anomalous response was due to reduction of noise transmission from low-flying aircraft to the 
ground resulting from upward deflection of sound caused by typically windy conditions at the site.  

Snow geese (Chen caerulescens) were more easily disturbed by aircraft prior to fall migration than at the 
beginning of the nesting season (Belanger and Bedard 1989).  High levels of disturbance may have 
harmful energetic consequences on fall staging snow geese (Belanger and Bedard 1990). More than two 
disturbances per hour that cause the birds to leave a feeding area and return to a roost may cause an 
energy deficit that no behavioral compensatory mechanism (e.g., night feeding) can counterbalance.     

The USFWS recommends avoidance of low-level flights below 1,600 feet AGL during the nesting and 
post-nesting molt of adult waterfowl (April 15 through August 1) over large river systems used by nesting 
ducks, geese, and swans. 

Black et al. (1984) studied the effects of low-altitude (primarily over 500 feet AGL) military training 
flights with sound levels from 55 to 100 dBA on wading bird colonies (i.e., great egret, snowy egret, 
tricolored heron, and little blue heron).  The training flights involved three or four F-16 aircraft and 
occurred once or twice per day.  This study concluded that the reproductive activity—including nest 
success, nestling survival, and nestling chronology—was independent of F-16 overflights.  Dependent 
variables were more strongly related to ecological factors, including location and physical characteristics 
of the colony and climatology.   

Kushlan (1979) did not observe any negative effects on wading bird colonies (i.e., rookeries) when 
circling fixed-wing aircraft conducted surveys within 200 feet AGL; 90 percent of the 220 observations 
indicated no reactions to overflight or heads turning from the birds.  Another 6 percent stood up, 3 percent 
walked from the nest, and 2 percent flushed (but were without active nests) and returned within 5 minutes 
(Kushlan 1979).  Apparently, nonnesting wading birds had a slightly higher incidence of reacting to 
overflights than nesting birds.  Colony distribution of wading birds appeared to be most directly 
correlated to available wetland community types and was found to be distributed randomly with respect to 
MTRs.  These results suggest that presence of wading bird species was most closely linked to habitat 
availability and that they were not affected by low-level military overflights (Air Force 2000).   

Burger (1986) studied the response of migrating shorebirds to human disturbance in two New Jersey 
estuaries and found that shorebirds did not fly in response to aircraft overflights, but did flush in response 
to more localized intrusions (i.e., humans and dogs on the beach).   
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Burger (1981) also studied the effects of overflight noise from John F. Kennedy Airport in New York on 
herring gulls (Larus argentatus) that nested less than 1 kilometer from the airport.  The study compared 
the response of the birds to overflight by conventional subsonic jetliners (Boeing 707, 727, 747) and the 
supersonic Concorde, a passenger jet formerly used for supersonic transatlantic flight that was well-
known for the noise and vibration produced on takeoff and landing approach when flying subsonically.  
Noise levels over the nesting colony were recorded as 85 to 100 dBA on approach and 94 to 105 dBA on 
takeoff for most aircraft, including conventional jetliners.  Generally, there did not appear to be any 
adverse effects of takeoff and landing noise on nesting birds caused by conventional jetliners.  No sonic 
booms were heard in this study because flight in the vicinity of the airport was all subsonic.  However, 
birds flushed when a Concorde flew directly overhead (producing 116 dBA sound and ground vibrations) 
and birds engaged in significantly more aggressive behavior once they returned to the colony compared 
with the normal conditions, including breaking eggs.  The adverse response was attributed to fighting 
among birds from neighboring territories returning to the nesting colony after being simultaneously 
flushed when the Concorde flew overhead.  Groups of gulls tended to loaf in the area of the nesting 
colony, and these resting birds were not disturbed when conventional jetliners flew overhead but all took 
flight when the Concorde flew overhead, which occurred only once or twice daily (Burger 1981). 

Few studies show responses of waterbirds to sonic booms.  One widely cited report discussed by Manci et 
al. (1988) was inconclusive regarding the cause of the reproductive failure of a colony of sooty terns 
(Sterna fuscata) on the Dry Tortugas in 1969 as to whether behavioral response of adults to sonic booms 
from extremely low-flying military jets (less than 100 meters AGL) or overgrowth of island vegetation 
were causal factors (Gladwin et al. 1988).  Actions were taken to curb planes breaking the sound barrier 
within range of the Tortugas, and much of the excess vegetation was cleared. In mid-May 1970, the birds 
appeared to be having a normal nesting season.  Laboratory tests of exposure of eggs to sonic booms and 
other impulsive noises (Bowles et al. 1991; Bowles et al. 1994; Cogger and Zegarra 1980) failed to show 
adverse effects on the hatching of eggs.  A structural analysis (Ting et al. 2002) showed that even under 
extraordinary circumstances, sonic booms would not damage an avian egg. 

E.2.8.8 Fish  

The effects of overflight noise on fish have not received extensive study, but conclusions regarding their 
expected responses have involved inference based upon known physiologies and behavioral traits of these 
taxa (Gladwin et al. 1988).  Transmission of sound from air to water takes place under limited conditions 
but sound is conducted very efficiently in water.  Most of the literature on fish hearing relates to intense 
impulse sounds generated in the water (e.g., from pile driving) which has limited applicability to sound 
generated by aircraft overflight.  Variables affecting what noise levels the new MOAs will experience 
include the type of aircraft, altitude, speed, and power level in addition to the characteristics of the water 
surface and amount of background noise present in the aquatic environment.   

Fish in their native habitat would not be affected at the sound levels associated with military aircraft 
overflight as low as 500 feet AGL.  Salmon are hearing generalists with their best hearing sensitivity at 
low frequencies (below 300 Hz) where they can detect particle motion induced by low frequency sound at 
high intensities (Amoser and Ladich 2005; Popper and Hastings 2009).  The sound intensity required for 
salmon hearing is not approached by projected in-water sound levels associated with military jet 
overflight.  Studies of Atlantic salmon conclude that they are unlikely to detect sounds originating in air 
(Hawkins and Johnstone 1978).  This is partially attributable to the limited transmission of sound from air 
into water, background noise in water, and limitations on fish hearing. The literature includes one study 
that looked specifically at trout and salmon eggs after exposure during a critical phase of development to 
a variety of simulated sonic boom overpressures similar to those produced by military airplanes.  
Comparisons with control groups of eggs spawned at the same time indicated that the sonic boom 
exposure caused no increase in egg or fish fry mortality (Rucker 1973). 
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E.2.9 Summary 

Some physiological/behavioral responses such as increased hormonal production, increased heart rate, 
and reduction in milk production have been described in a small percentage of studies.  A majority of the 
studies focusing on these types of effects have reported short-term or no effects. 

The relationships between physiological effects and how species interact with their environments have 
not been thoroughly studied.  Therefore, the larger ecological context issues regarding physiological 
effects of jet aircraft noise (if any) and resulting behavioral pattern changes are not well understood. 

Animal species exhibit a wide variety of responses to noise.  It is therefore difficult to generalize animal 
responses to noise disturbances or to draw inferences across species, as reactions to jet aircraft noise 
appear to be species-specific.  Consequently, some animal species may be more sensitive than other 
species and/or may exhibit different forms or intensities of behavioral responses.  For instance one study 
suggests that wood ducks appear to be more sensitive and more resistant to acclimation to jet aircraft 
noise than Canada geese.  Similarly, wild ungulates seem to be more easily disturbed than domestic 
animals. 

The literature does suggest that common responses include the “startle” or “fright” response and, 
ultimately, habituation. It has been reported that the intensities and durations of the startle response 
decrease with the numbers and frequencies of exposures, suggesting no long-term adverse effects.  The 
majority of the literature suggests that domestic animal species (cows, horses, chickens) and wildlife 
species exhibit adaptation, acclimation, and habituation after repeated exposure to jet aircraft noise and 
sonic booms. 

Animal responses to aircraft noise appear to be somewhat dependent on, or influenced by, the size, shape, 
speed, proximity (vertical and horizontal), engine noise, color, and flight profile of planes.  Helicopters 
also appear to induce greater intensities and durations of disturbance behavior as compared to fixed-wing 
aircraft.  Some studies showed that animals that had been previously exposed to jet aircraft noise 
exhibited greater degrees of alarm and disturbance to other objects creating noise, such as boats, people, 
and objects blowing across the landscape.  Other factors influencing response to jet aircraft noise may 
include wind direction, speed, and local air turbulence; landscape structures (i.e., amount and type of 
vegetative cover); and, in the case of bird species, whether the animals are in the incubation/nesting 
phase. 

E.2.10 Property Values 

There are a number of factors that affect property values, which makes predicting impacts difficult.  
Factors directly related to the property, such as size, improvements, and location of the property, as well 
as current conditions in the real estate market, interest rates, and housing sales in the area are more likely 
to have a direct adverse impact on property values.  Several studies have analyzed property values as they 
relate to military and civilian aircraft noise.  In one study, a regression analysis of property values as they 
relate to aircraft noise at two military installations was conducted (Fidell et al. 1996).  This study found 
that, while aircraft noise at these installations may have had minor impacts on property values, it was 
difficult to quantify that impact.  Other factors such, as the quality of the housing near the installations 
and the local real estate market, had a larger impact on property values.  Therefore, the regression analysis 
was not able to predict the impact of aircraft noise on the property values of two comparable properties. 
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Another study analyzed 33 other studies attempting to quantify the impact of noise on property values 
(Nelson 2003).  The result of the study supports the idea that the potential for an adverse impact on 
property values as a result of aircraft noise exists and estimates that the value of a specific property could 
be discounted between 0.5 and 0.6 percent per decibel when compared to a similar property that is not 
impacted by aircraft noise.  Additional data indicates that the discount for property values as a result of 
noise would be higher for noise levels above 75 dB DNL. 

E.2.11 Noise Effects on Structures  

E.2.11.1 Subsonic Aircraft Noise  

Normally, the most sensitive components of a structure to airborne noise are the windows and, 
infrequently, the plastered walls and ceilings.  An evaluation of the peak sound pressures impinging on 
the structure is normally sufficient to determine the possibility of damage.  In general, at sound levels 
above 130 dB, there is the possibility of the excitation of structural component resonance.  While certain 
frequencies (such as 30 Hz for window breakage) may be of more concern than other frequencies, 
conservatively, only sounds lasting more than one second above a sound level of 130 dB are potentially 
damaging to structural components (CHABA 1977).  A study directed specifically at low-altitude, high-
speed aircraft showed that there is little probability of structural damage from such operations (Sutherland 
1989).  One finding in that study is that sound levels at damaging frequencies (e.g., 30 Hz for window 
breakage or 15 to 25 Hz for whole-house response) are rarely above 130 dB. 

Noise-induced structural vibration may also cause annoyance to dwelling occupants because of induced 
secondary vibrations, or “rattle,” of objects within the dwelling, such as hanging pictures, dishes, plaques, 
and bric-a-brac.  Window panes may also vibrate noticeably when exposed to high levels of airborne 
noise, causing homeowners to fear breakage.  In general, such noise-induced vibrations occur at sound 
levels above those considered normally incompatible with residential land use.  Thus assessments of noise 
exposure levels for compatible land use should also be protective of noise-induced secondary vibrations. 

E.2.11.2 Sonic Booms  

Sonic booms are commonly associated with structural damage.  Most damage claims are for brittle 
objects, such as glass and plaster.  Table E-8 summarizes the threshold of damage that might be expected 
at various overpressures.  There is a large degree of variability in damage experience, and much damage 
depends on the pre-existing condition of a structure.  Breakage data for glass, for example, spans a range 
of two to three orders of magnitude at a given overpressure.  At 1 psf, the probability of a window 
breaking ranges from one in a billion (Sutherland 1989) to one in a million (Hershey and Higgins 1976).  
These damage rates are associated with a combination of boom load and glass condition.  At 10 psf, the 
probability of breakage is between one in a hundred and one in a thousand.  Laboratory tests of glass 
(White 1972) have shown that properly installed window glass will not break at overpressures below 10 
psf, even when subjected to repeated booms, but in the real world glass is not in pristine condition. 

Damage to plaster occurs at similar ranges to glass damage.  Plaster has a compounding issue in that it 
will often crack due to shrinkage while curing, or from stresses as a structure settles, even in the absence 
of outside loads.  Sonic boom damage to plaster often occurs when internal stresses are high from these 
factors. 
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Some degree of damage to glass and plaster should thus be expected whenever there are sonic booms, but 
usually at the low rates noted above.  In general, structural damage from sonic booms should be expected 
only for overpressures above 10 psf. 

Table E-8.  Possible Damage to Structures From Sonic Booms 
Sonic Boom 

Overpressure 
Nominal (psf) 

Type of 
Damage 

Item Affected 

0.5 - 2 

Plaster Fine cracks; extension of existing cracks; more in ceilings; over door 
frames; between some plaster boards. 

Glass Rarely shattered; either partial or extension of existing. 

Roof Slippage of existing loose tiles/slates; sometimes new cracking of old slates 
at nail hole. 

Damage to 
outside walls Existing cracks in stucco extended. 

Bric-a-brac Those carefully balanced or on edges can fall; fine glass, such as large 
goblets, can fall and break. 

Other Dust falls in chimneys. 

2 - 4 Glass, plaster, 
roofs, ceilings 

Failures show that would have been difficult to forecast in terms of their 
existing localized condition.  Nominally in good condition. 

4 - 10 

Glass Regular failures within a population of well-installed glass; industrial as 
well as domestic greenhouses. 

Plaster Partial ceiling collapse of good plaster; complete collapse of very new, 
incompletely cured, or very old plaster. 

Roofs 
High probability rate of failure in nominally good state, slurry-wash; some 
chance of failures in tiles on modern roofs; light roofs (bungalow) or large 
area can move bodily. 

Walls (out) Old, free standing, in fairly good condition can collapse. 
Walls (in) Inside (“party”) walls known to move at 10 psf.  

Greater than 10 

Glass 
Some good glass will fail regularly to sonic booms from the same direction.  
Glass with existing faults could shatter and fly.  Large window frames 
move. 

Plaster Most plaster affected. 
Ceilings Plaster boards displaced by nail popping. 

Roofs 
Most slate/slurry roofs affected, some badly; large roofs having good tile 
can be affected; some roofs bodily displaced causing gale-end and will-plate 
cracks; domestic chimneys dislodged if not in good condition. 

Walls Internal party walls can move even if carrying fittings such as hand basins 
or taps; secondary damage due to water leakage. 

Bric-a-brac Some nominally secure items can fall; e.g., large pictures, especially if fixed 
to party walls. 

Source:  Haber and Nakaki 1989. 

E.2.12 Noise Effects on Structure and Terrain  

E.2.12.1 Subsonic Aircraft Noise 

Members of the public often believe that noise from low-flying aircraft can cause avalanches or landslides 
by disturbing fragile soil or snow structures in mountainous areas.  There are no known instances of such 
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effects, and it is considered improbable that such effects will result from routine, subsonic aircraft 
operations. 

E.2.12.2 Sonic Booms 

In contrast to subsonic noise, sonic booms are considered to be a potential trigger for snow avalanches.  
Avalanches are highly dependent on the physical status of the snow, and do occur spontaneously.  They 
can be triggered by minor disturbances, and there are documented accounts of sonic booms triggering 
avalanches.  Switzerland routinely restricts supersonic flight during avalanche season.  Landslides are not 
an issue for sonic booms.  There was one anecdotal report of a minor landslide from a sonic boom 
generated by the Space Shuttle during landing, but there is no credible mechanism or consistent pattern of 
reports. 

E.2.12.3 Noise Effects on Historical and Archaeological Sites  

Because of the potential for increased fragility of structural components of historical buildings and other 
historical sites, aircraft noise may affect such sites more severely than newer, modern structures.  Most 
scientific studies of the effects of noise and vibration on historic properties have considered potential 
impacts on standing architecture.  For example, the FAA published a study of potential impacts resulting 
from vibrations caused by the noise of subsonic Concorde overflights on five historic properties, 
including a restored plantation house, a stone bridge and tollhouse, and other structures (Hershey, Kevala, 
and Burns 1975).  This study analyzed the breakage probabilities of structural elements that might be 
considered susceptible to vibration, such as window glass, mortar, and plaster.  The results indicated that, 
with the exception of some already cracked window glass, there was no practical risk of noise-induced 
vibration damage to any of these structures. 

Some studies of the effects of overflights—both subsonic and supersonic—on archaeological structures 
and other types of sites also have been published.  Battis examined the effects of low-altitude overflights 
of B-52, RF-4C, and A-7 aircraft on standing walls at Long House Ruin in northeastern Arizona (Battis 
1988).  The motion levels observed during all passes were well below a conservative threshold for 
vibration in ancient structures, a level of 1.3 millimeters per second, established by two previous studies.  
Battis concluded that vibration associated with aircraft overflights at speeds and altitudes similar to those 
measured in his study had/would have no significant damaging effect on Long House and similar sites. 

Two Air Force-sponsored studies have included research into potential effects of supersonic overflight on 
“nonstructural” archaeology and unconventional structures.   One study included historic buildings, 
prehistoric structures, water tanks, archaeological cave/shelter sites and rock art, and seismically sensitive 
areas such as avalanche and mud/rock slide areas (Sutherland, Brown, and Goerner 1990).  That study 
compared overpressure associated with different types of aircraft in supersonic flight at different altitudes 
with failure or damage stress values for these types of sites.  The authors concluded that overpressures 
generated by supersonic overflight were well below established damage thresholds.  Subsonic 
operations—which were not included in this study—would be even less likely to cause damage.    

Battis also completed a study that examined the potential for damage by sonic booms to rock shelter and 
petroglyph sites located within the Valentine MOA in Texas (Battis 1983).  The Texas State Historic 
Preservation Office helped design and participated in this study, which involved taking measurements at a 
rock shelter site and at a field of petroglyphs-bearing boulders during supersonic overflights.  The peak 
overpressure for booms generated during supersonic operations over the Valentine MOA was 5.2 psf.  
The lower limit (the least amount of pressure needed) for damaging rock was measured in the laboratory 
at 2.1 × 104 psf, 4,000 times the peak overpressure measured during the study.    
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Air Force National Environment Policy Act documents have examined the potential impacts on historic 
properties that might result from subsonic and supersonic overflights.  In 1995, the Air Force published 
the Environmental Assessment for Continued Supersonic Operations in the Black Mountain Supersonic 
Corridor and the Alpha/Precision Impact Range Area.  Eligible and potentially eligible cultural resources 
in the area of potential effect include petroglyph and pictograph panels located on a variety of rock types, 
historic adobe and non-adobe structures with standing walls, and historic mines (which contain tunnels) 
and wells.  The report concludes that supersonic low-altitude flights have occurred over these corridors 
for 25 years or more and have resulted in no significant impacts on cultural resources.  The California 
SHPO agreed, and during National Historic Preservation Act Section 106 review of this undertaking, 
concurred with the Air Force’s finding that continued supersonic overflights would have no effect on 
historic properties. 

As noted above for the noise effects of noise-induced vibrations on normal structures, assessments of 
noise exposure levels for normally compatible land uses should also be protective of historic and 
archaeological sites. 

E.3 NOISE MODELING  

E.3.1 Subsonic Aircraft Noise  

An aircraft in subsonic flight generally emits noise from two sources:  the engines and flow noise around 
the airframe.  Noise generation mechanisms are complex and, in practical models, the noise sources must 
be based on measured data.  The Air Force has developed a series of computer models and aircraft noise 
databases for this purpose.  The models include NOISEMAP (Moulton 1992) for noise around airbases, 
and MOA-Range NOISEMAP (MR_NMAP) (Lucas and Calamia 1996) for use in MOAs, ranges, and 
low-level training routes.  These models use the NOISEFILE database developed by the Air Force.  
NOISEFILE data includes SEL and Lmax as a function of speed and power setting for aircraft in straight 
flight. 

Noise from an individual aircraft is a time-varying continuous sound.  It is first audible as the aircraft 
approaches, increases to a maximum when the aircraft is near its closest point, then diminishes as it 
departs.  The noise depends on the speed and power setting of the aircraft and its trajectory.  The models 
noted above divide the trajectory into segments whose noise can be computed from the data in 
NOISEFILE.  The contributions from these segments are summed. 

MR_NMAP was used to compute noise levels in the airspace.  The primary noise metric computed by 
MR_NMAP was Ldnmr averaged over each airspace.  Supporting routines from NOISEMAP were used 
to calculate SEL and Lmax for various flight altitudes and lateral offsets from a ground receiver position.  
Sound intensity at a point on the ground, is also affected by several environmental factors, such as, 
atmospheric conditions and properties of the terrain being overflown.  

E.3.2  Sonic Booms 

When an aircraft moves through the air, it pushes the air out of its way.  At subsonic speeds, the displaced 
air forms a pressure wave that disperses rapidly.  At supersonic speeds, the aircraft is moving too quickly 
for the wave to disperse, so it remains as a coherent wave.  This wave is a sonic boom.  When heard at the 
ground, a sonic boom consists of two shock waves (one associated with the forward part of the aircraft, 
the other with the rear part) of approximately equal strength and (for fighter aircraft) separated by 100 to 
200 milliseconds.  When plotted, this pair of shock waves and the expanding flow between them have the 
appearance of a capital letter “N,” so a sonic boom pressure wave is usually called an “N-wave.”  An N-
wave has a characteristic "bang-bang" sound that can be startling.  Figure E-7 shows the generation and 
evolution of a sonic boom N-wave under the aircraft.  Figure E-8 shows the sonic boom pattern for an 
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aircraft in steady supersonic flight.  The boom forms a cone that is said to sweep out a “carpet” under the 
flight track. 

 
Figure E-7.  Sonic Boom Generation and Evolution to N-Wave 

  
Figure E-8.  Sonic Boom Carpet in Steady Flight 

The complete ground pattern of a sonic boom depends on the size, shape, speed, and trajectory of the 
aircraft.  Even for a nominally steady mission, the aircraft must accelerate to supersonic speed at the start, 
decelerate back to subsonic speed at the end, and usually change altitude.  Figure E-9 illustrates the 
complexity of a nominal full mission. 
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Figure E-9.  Complex Sonic Boom Pattern for Full Mission 

The Air Force’s PCBoom4 computer program (Plotkin and Grandi 2002) can be used to compute the 
complete sonic boom footprint for a given single event, accounting for details of a particular maneuver.   

Supersonic operations for the proposed action and alternatives are, however, associated with air combat 
training, which cannot be described in the deterministic manner that PCBoom4 requires.  Supersonic 
events occur as aircraft approach an engagement, break at the end, and maneuver for advantage during the 
engagement.  Long time cumulative sonic boom exposure, CDNL, is meaningful for this kind of 
environment. 

Long-term sonic boom measurement projects have been conducted in four supersonic air combat training 
airspaces: White Sands, New Mexico (Plotkin et al. 1989); the eastern portion of the Goldwater Range, 
Arizona (Plotkin et al. 1992); the Elgin MOA at Nellis AFB, Nevada (Frampton et al. 1993); and the 
western portion of the Goldwater Range (Page et al. 1994).  These studies included analysis of schedule 
and air combat maneuvering instrumentation data and supported development of the 1992 BOOMAP 
model (Plotkin et al. 1992).  The current version of BOOMAP (Frampton et al. 1993, Plotkin 1996) 
incorporates results from all four studies.  Because BOOMAP is directly based on long-term 
measurements, it implicitly accounts for such variables as maneuvers, statistical variations in operations, 
atmosphere effects, and other factors. 

Figure E-10 shows a sample of supersonic flight tracks measured in the air combat training airspace at 
White Sands (Plotkin et al. 1989).  The tracks fall into an elliptical pattern aligned with preferred 
engagement directions in the airspace.  Figure E-11 shows the CDNL contours that were fit to six months 
of measured booms in that airspace.  The subsequent measurement programs refined the fit, and 
demonstrated that the elliptical maneuver area is related to the size and shape of the airspace (Frampton et 
al. 1993).  BOOMAP quantifies the size and shape of CDNL contours, and also numbers of booms per 
day, in air combat training airspaces.  That model was used for prediction of cumulative sonic boom 
exposure in this analysis. 
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Figure E-10.  Supersonic Flight Tracks in  
Supersonic Air Combat Training Airspace 

 
Figure E-11.  Elliptical CDNL Contours in  
Supersonic Air Combat Training Airspace 

E.3.3 Munitions Noise 

The programs BNOISE2 and Small Arms Range Noise Assessment Model (SARNAM) calculate noise 
levels generated by large arms and small arms, respectively.  Large arms are defined as being weapons 
firing rounds 20 mm or larger, while small arms are defined as weapons firing projectiles less than 20 mm 
in diameter.  Both BNOISE2 and SARNAM calculate munitions noise based on recorded noise levels for 
several weapon and projectile types using a series of noise propagation algorithms.  Calculations include 
the muzzle blast as well as the shockwave generated by the projectile, which often travels at faster than 
the speed of sound.  The programs are capable of generating several noise metrics including CDNL and 
peak noise level.   

E.4 LARGE ARMS MUNITIONS NOISE MODELING AT JPARC RANGES 

The BNOISE2 noise model was used to assess large arms munitions noise levels at the DTA and YTA 
under baseline conditions and under several action alternatives.  Munitions usage data used in noise 
modeling are listed in Table E-9 and Table E-10 for Donnelly Training Area/R-2202 and Yukon Training 
Area/R-2205, respectively.  Table E-9 and Table E-10 first list numbers of round fired annually under 
representative baseline conditions and then list numbers of rounds that would be fired annually under 
action alternatives. 

Representative baseline munitions data are based on reported 2010 Army and Air Force munitions usage 
as adjusted to reflect expected growth if no further actions are taken.  The baseline numbers reflect an 
expected increase in the number of annual Red Flag exercises to six, the number proposed in the Alaska 
MOA EIS (Air Force 1997).  The tables below also reflect a conservative estimate of increased munitions 
usage by Army units once all unit beddown actions are complete. 
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Table E-9.  Munitions Usage at DTA Under Baseline Conditions and Action Alternatives 

Donnelly Training  
Area/R-2202 

Noise Modeling Inputs 

Baseline 
BAX Restricted Area – 
Alternatives A and B 

RLOD – Alternatives A 
and B 

Rounds used 
in the DTA 

Rounds used 
in the BAX 

Rounds used 
in the DTA 

Rounds used 
in the BAX 

Rounds used in R-2202 

A
ir-

to
-G

ro
un

d 

C
an

no
n 

20 mm (IN)    3,388 0 0 3,388 3,388 
20 mm (HE) 9,788 0 9,788 0 9,788 
25 mm (IN) 0 0 0 0 0 
25 mm (HE) 4,788 0 4,788 0 4,788 
30 mm (IN) 0 0 0 1600 0 
30 mm (HE) 22,063 0 22,063 0 22,063 

M
is

si
le

/ 
R

oc
ke

t 2.75” FFAR (IN) 99 0 99 0 99 
2.75” FFAR (HE) 244 0 4 240 244 
AGM-65 (HE)     60 0 60 0 60 
AGM-65 (IN) 26 0 8 18 26 

In
er

t B
om

bs
 

BDU-33  (45 lb)    334 0 334 0 334 
BDU-45  (500 lb)    64 0 64 0 64 
BDU-50  (500 lb)    150 0 150 0 150 
BDU-56  (2,000 lb)   113 0 113 0 113 
GBU-10  (2,000 lb) 123 0 123 0 123 
GBU-12  (500 lb) 76 0 76 0 76 
GBU-16  (1,000 lb) 44 0 44 0 44 
GBU-24  (2,000 lb) 49 0 49 0 49 
GBU-30  (500 lb) 1 0 1 0 1 
GBU-31  (2,000 lb) 40 0 40 0 40 
GBU-32  (1,000 lb) 26 0 26 0 26 
GBU-38  (500 lb) 125 0 125 0 125 
Mark-83  (1,000 lb) 9 0 9 0 9 

A
ir-

to
-G

ro
un

d 
(C

on
tin

ue
d)

 

Li
ve

 B
om

bs
 

SDB  (250 lb) 200 0 200 0 200 
GBU-12  (500 lb) 76 0 76 0 76 
GBU-31  (2,000 lb) 25 0 25 0 25 
GBU-32  (1,000 lb) 70 0 70 0 200 
GBU-38  (500 lb) 38 0 38 0 38 
Mark-82  (500 lb) 243 0 243 0 243 
Mark-83  (1,000 lb) 125 0 125 0 125 
Mark-84  (2,000 lb) 40 0 40 0 40 

G
ro

un
d-

to
-G

ro
un

d 

M
or

ta
rs

 

60 mm (IN) 922 0 135 787 922 
60 mm (HE) 486 0 486 0 486 
81 mm (IN) 459 0 0 459 459 
81 mm (HE) 218 0 218 0 218 
120 mm (IN) 1,197 0 48 1,149 1,197 
120 mm (HE) 779 0 779 0 779 

A
rti

lle
ry

 105 mm (IN) 161 0 0 161 161 
105 mm (HE) 2,635 0 2,635 0 2,635 
155 mm (IN) 117 0 0 117 117 
155 mm (HE) 1,615 0 1,615 0 1,615 

O
th

er
 

TOW missile (IN) 9 0 3 6 9 
AT4 rocket (HE) 50 0 50 0 50 
Dragon Missile (HE) 1 0 1 0 1 
MLRS (IN) 2 0 2 0 2 
Stryker 105 mm (IN) 502 3,186 502 3,186 3,688 
Abrams 120 mm (HE) 8 0 8 0 8 

Ex
pl

os
iv

e 
C

ha
rg

es
 

B
la

ck
 

P
ow

de
r 0.139 lb charge 1,617 0 1,617 0 1,617 

0.055 lb charge 16 0 16 0 16 
0.110 lb charge 330 0 330 0 330 
0.088 lb charge 1,044 0 1,044 0 1,044 

C-4 1.25 lb charge 2,012 0 2,012 0 2,012 
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Table E-10.  Munitions Usage at YTA Under Baseline Conditions and Action Alternatives 
Yukon Training  

Area/R-2205 
Noise Modeling Inputs 

Baseline R-2205 Expansion – Alternative A 
Rounds used in 

the YTA 
Rounds used in 

the DMPTR 
Rounds used in the 

YTA 
Rounds used in the 

DMPTR 

A
ir-

to
-G

ro
un

d 

C
an

no
n 

20 mm (IN)    9,144 0 0 9,144 
20 mm (HE) 23,113 0 23,113 0 
25 mm (IN) 750 0 225 525 
25 mm (HE) 75 0 75 0 
30 mm (IN) 28,950 0 5,675 23,275 
30 mm (HE) 4,300 0 4,300 0 

M
is

si
le

/ 
R

oc
ke

t 2.75” FFAR (IN) 1,540 0 462 1,078 
2.75” FFAR (HE) 118 0 118 0 
AGM-65 (HE)     0 0 0 0 
AGM-65 (IN) 0 0 0 0 

A
ir-

to
-G

ro
un

d 
(C

on
tin

ue
d)

 

In
er

t B
om

bs
 

BDU-33  (45 lb)    784 0 784 0 
BDU-45  (500 lb)    34 0 34 0 
BDU-50  (500 lb)    248 0 248 0 
BDU-56  (2,000 lb)   95 0 95 0 
GBU-10  (2,000 lb) 3 0 3 0 
GBU-12  (500 lb) 156 0 156 0 
GBU-16  (1,000 lb) 5 0 5 0 
GBU-24  (2,000 lb) 0 0 0 0 
GBU-30  (500 lb) 0 0 0 0 
GBU-31  (2,000 lb) 15 0 15 0 
GBU-32  (1,000 lb) 0 0 0 0 
GBU-38  (500 lb) 9 0 9 0 
Mark-83  (1,000 lb) 0 0 0 0 

Li
ve

 B
om

bs
 

SDB  (250 lb) 0 0 0 0 
GBU-12  (500 lb) 33 0 33 0 
GBU-31  (2,000 lb) 0 0 0 0 
GBU-32  (1,000 lb) 0 0 0 0 
GBU-38  (500 lb) 0 0 0 0 
Mark-82  (500 lb) 531 0 531 0 
Mark-83  (1,000 lb) 20 0 20 0 
Mark-84  (2,000 lb) 45 0 45 0 

G
ro

un
d-

to
-

G
ro

un
d 

M
or

ta
rs

 

60 mm (IN) 2,048 0 140 1,908 
60 mm (HE) 1,244 0 1,244 0 
81 mm (IN) 1,979 0 365 1,614 
81 mm (HE) 327 0 327 0 
120 mm (IN) 3,532 0 296 3,236 
120 mm (HE) 1,091 0 1,091 0 

G
ro

un
d-

to
-G

ro
un

d,
 C

on
t’d

 

A
rti

lle
ry

 105 mm (IN) 0 0 0 0 
105 mm (HE) 0 0 0 0 
155 mm (IN) 361 0 0 361 
155 mm (HE) 2,160 0 2,160 0 
165 mm M135 (HE) 89 0 89 0 

O
th

er
 

TOW missile (IN) 0 0 0 0 
AT4 rocket (HE) 0 0 0 0 
Dragon Missile (HE) 0 0 0 0 
MLRS (IN) 0 0 0 0 
Stryker 105 mm (IN) 0 4,880 0 4,880 
Abrams 120 mm (HE) 187 0 187 0 
C-4 1.25 lb charge 180 0 180 0 

Key: AGM=air-to-ground missile; BAX=battle area complex; BDU=bomb dummy unit; DMPTR=digital multipurpose training 
range; DTA=Donnelly Training Area; FFAR=folding fin aerial rocket; GBU=guided bomb unit; HE=high explosive; IN=inert; 
JCALF=joint combined arms live fire; lb=pounds; MLRS=multiple launch rocket system; mm-millimeter; RLOD=realistic live 
ordnance delivery; SDB=small diameter bomb; TOW=tube-launched, optically-tracked, wire command data link; YTA= Yukon 
Training Area 
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Table E-9 and Table E-10 list munitions usage for each action alternative that would alter the number or 
location of munitions firing.  Under both BAX Restricted Area action alternatives, certain inert munitions 
types that had not been permitted under baseline conditions would now be permitted at the BAX because 
of the presence of restricted airspace.  An estimated 70 percent of the baseline inert munitions used 
annually of those type newly permitted was modeled as shifting from DTA to the BAX under the BAX 
action alternatives.  Under the RLOD action alternatives, the number of air-to-ground munitions used 
annually would increase relative to baseline conditions.  Only inert munitions are permitted at Blair Lakes 
Range and therefore, under both RLOD action alternatives, all high-explosive munitions would be used at 
DTA.  Under the proposal to expand R-2205, inert munitions types that had not been permitted at the 
DMPTR under baseline conditions would be permitted.  Similar to the BAX Restricted Area proposal, an 
estimated 70 percent of baseline inert munitions used annually was modeled as shifting to the DMPTR 
from other YTA ranges. 

E.5 REFERENCES 

Air Force (U.S. Air Force).  1993.  The Impact of Low Altitude Flights on Livestock and Poultry. Air 
Force Handbook.  Volume 8, Environmental Protection.  28 January. 

Air Force (U.S. Air Force).  1994.  Air Force Position Paper on the Effects of Aircraft Overflights on 
Large Domestic Stock. Approved by HQ USAF/CEVP. 3 October. 

Air Force (U.S. Air Force).  1997. Alaska Military Operations Areas Final Environmental Impact 
Statement Record of Decision.  Department of the Air Force, 11th Air Force, Elmendorf AFB, 
Alaska.  April. 

Air Force (U.S. Air Force).  2000. Preliminary Final Supplemental Environmental Impact Statement for 
Homestead Air Force Base Closure and Reuse.  Prepared by SAIC.  20 July. 

Amoser, S., and F. Ladich.  2005.  Are hearing sensitivities adapted to the ambient noise in their 
habitats?  Journal of Experimental Biology 208:3533-3542. 

Andersen, D.E., O.J. Rongstad, and W.R. Mytton.  1989.  Response of Red-Tailed hawks to Helicopter 
Overflights.  The Condor 91: 296-299. 

Andersen, R., J.D.C. Linnell, and R. Langvatn.  1996.  Short Term Behavioural and Physiological 
Response of Moose (Alces alces) to Military Disturbance in Norway. Mammalian Ecology Research 
Group, Norwegian Institute for Nature Research, Tungasletta-2, 7005 Trondheim, Norway. 

Anderson, G.S., and R.D. Horonjeff.  1992.  Aircraft Overflight Study. Effect of Aircraft Altitude Upon 
Sound Levels at the Ground. Report NPOA-91-4, HMMH-290940.02 (NTIS Number: PB93-144194). 
March. 

Andrus, W.S., M.E. Kerrigan, and K.T. Bird.  1975.  Hearing and Para-Airport Children.  Aviation, 
Space, and Environmental Medicine, 46 (5): 740-742. 

ANSI (American National Standards Institute).  1980.  Sound Level Descriptors for Determination of 
Compatible Land Use.  S3.23-1980. 

ANSI (American National Standards Institute).  1988.  Quantities and Procedures for Description and 
Measurement of Environmental Sound, Part 1.  S12.9-1988. 



JPARC Modernization and Enhancement 
Environmental Impact Statement 

E–52 Final June 2013 

ANSI (American National Standards Institute).  2002.  Acoustical Performance Criteria, Design 
Requirements, and Guidelines for Schools.  S12.60-2002. 

ANSI (American National Standards Institute).  2005.  Quantities and Procedures for Description and 
Measurement of Environmental Sound, Part 4.  Noise Assessment and Prediction of Long-term 
Community Response.  S12.9-2005. 

ANSI (American National Standards Institute).  2008.  Quantities and Procedures for Description and 
Measurement of Environmental Sound – Part 6: Methods for estimation of Awakenings Associated 
with Outdoor Noise Events Heard in Homes.  S12.9-2008. 

ANSI (American National Standards Institute).  2009.  Performance Criteria, Design Requirements, and 
Guidelines for Schools.  S12.60-2002. 

ASA (Acoustical Society of America).  2000.  Acoustics of Classrooms.  Technical Committee on 
Architectural Acoustics.  August. 

Barber, J.R., K.R. Crooks, and K.M. Fristrup.  2009.  The costs of chronic noise exposure for terrestrial 
organisms.  Trends in Ecology and Evolution 25(3).   

Battis, J.C.  1983.  Seismo-Acoustic Effects of Sonic Booms on Archeological Sites, Valentine Military 
Operations Area.  Air Force Geophysics Laboratory, Air Force Systems Command.  9 November. 

Battis, J.C.  1988.  Effects of Low-Flying Aircraft on Archeological Structures.  Air Force Geophysics 
Laboratory, Air Force Systems Command AFGL-TR-0263.  Environmental Research Paper 1013. 

Belanger, L. and J. Bedard.  1989.  Responses of Staging Greater Snow Geese to Human Disturbance. 
Journal of Wildlife Management 53(3):713-719.  

Belanger, L., and J. Bedard.  1990.  Energetic cost of man-induced disturbance to staging snow geese. 
Journal of Wildlife Management 54:36-41. 

Berger, E. H., W.D. Ward, J.C. Morrill, and L.H. Royster.  1995.  Noise and Hearing Conservation 
Manual, Fourth Edition.  American Industrial Hygiene Association, Fairfax, Virginia. 

Black, B., M. Collopy, H. Percival, A. Tiller, and P. Bohall.  1984.  Effects of Low-Altitude Military 
Training Flights on Wading Bird Colonies in Florida.  Florida Cooperative Fish and Wildlife 
Research Unit, Technical Report No. 7. 

Bleich, V.C., R.T. Bowyer, A.M. Pauli, R.L. Vernoy, and R.W. Anthes.  1990.  Responses of mountain 
sheep to helicopter surveys.  California Fish and Game 76:197-204. 

Bleich, V.C., R.T. Bowyer, A.M. Pauli, M.C. Nicholson, and R.W. Anthes.  1994.  Mountain sheep (Ovis 
canadensis) and helicopter surveys: ramifications for the conservation of large mammals.  Biological 
Conservation 70: 1-7.   

Bond, J., C.F. Winchester, L.E. Campbell, and J.C. Webb.  1963.  The Effects of Loud Sounds on the 
Physiology and Behavior of Swine.  U.S. Department of Agriculture Agricultural Research Service 
Technical Bulletin 1280. 

Bowles, A.E., C. Book, and F. Bradley.  1990.  Effects of Low-Altitude Aircraft Overflights on Domestic 
Turkey Poults.  U.S. Air Force, Wright-Patterson AFB, AL/OEBN Noise Effects Branch. 



 
Appendix E – Noise 

June 2013 Final E–53 

Bowles, A.E., F.T. Awbrey, and J.R. Jehl.  1991.  The Effects of High-Amplitude Impulsive Noise On 
Hatching Success: A Reanalysis of the Sooty Tern Incident, HSD-TP-91-0006.  Hubbs Marine 
Research Center, Sea World Research Center.  February. 

Bowles, A.E., M. Knobler, M.D. Sneddon, and B.A. Kugler. 1994.  Effects of Simulated Sonic Booms on 
the Hatchability of White Leghorn Chicken Eggs. Occupational and Environmental Health 
Directorate Bioenvironmental Engineering Division, Wright Patterson AFB, AL/OE-TR-1994-0179. 

Bowles, A.E.  1995.  Responses of Wildlife to Noise.  In: Wildlife and Recreationists: Coexistence 
Through Management and Research, R.L. Knight and K.J. Gutzwiller, eds. Island Press, Washington, 
DC.  

Bronzaft, A.L.  1997.  Beware: Noise is Hazardous to Our Children’s Development.  Hearing 
Rehabilitation Quarterly, Volume 22, Number 1. 

Brown, B.T., G.S. Mills, C. Powels, W.A. Russell, G.D. Therres, and J.J. Pottie.  1999.  The Influence of 
Weapons-Testing Noise on Bald Eagle Behavior.  Journal of Raptor Research 33(3):227-232.  

Burger, J. 1981.  Behavioral Responses of Herring Gulls (Larus argentatus) to Aircraft Noise. 
Environmental Pollution (Series A), Volume 24: 177-184. 

Burger, J. 1986.  The Effect of Human Activity on Shorebirds in Two Coastal Bays in Northeastern 
United States.  Environmental Conservation, Volume 13, Number 2: 123-130.  

CHABA (Committee on Hearing, Bioacoustics and Biomechanics).  1977. Guidelines for Preparing 
Environmental Impact Statements on Noise.  Committee on Hearing, Bioacoustics, and 
Biomechanics.  National Research Council/National Academy of Sciences (NRC/NAS).   

CHABA (Committee on Hearing, Bioacoustics and Biomechanics).  1981.  Assessment of Community 
Noise Response to High-Energy Impulsive Sounds.  Report of Working Group 84, Committee on 
Hearing, Bioacoustics and Biomechanics, Assembly of Behavioral and Social Sciences.  National 
Research Council, National Academy of Sciences.  Washington, DC.  

CHCN (Committee of the Health Council of the Netherlands).  1996.  Effects of Noise on Health.  
Noise/News International.  September.  

Chen, T., S. Chen, P. Hsieh, and H. Chiang.  1997.  Auditory Effects of Aircraft Noise on People Living 
Near an Airport. Archives of Environmental Health, Volume 52, Number 1: 45-50. 

Chen, T., and S. Chen.  1993.  Effects of Aircraft Noise on Hearing and Auditory Pathway Function of 
School-Age Children.  International Archives of Occupational and Environmental Health, Volume 
65, Number 2: 107-111. 

Churchill, B., and B. Holland. 2003. Wildlife and aircraft operation: assessment of impacts, mitigation 
and recommendations for best management practices in the Peace Region. Peace Region, Ministry of 
Water, Land and Air Protection. Fort St. John, B.C. 77 pp. 

Cogger, E.A., and E.G. Zegarra. 1980.  Sonic Booms and Reproductive Performance of Marine Birds: 
Studies on Domestic Fowl as Analogues.  In Jehl, J.R., and C.F. Cogger, eds., Potential Effects of 
Space Shuttle Sonic Booms on the Biota and Geology of the California Channel Islands: Research 
Reports, San Diego State University Center for Marine Studies Technical Report No. 80-1.  



JPARC Modernization and Enhancement 
Environmental Impact Statement 

E–54 Final June 2013 

Cohen, S., G.W. Evans, D.S. Krantz, and D. Stokols.  1980.  Physiological, Motivational, and Cognitive 
Effects of Aircraft Noise on Children: Moving from Laboratory to Field.  American Psychologist, 
Volume 35: 231-243. 

Conomy, J.T., J.A. Dubovsky, J.A. Collazo, and W.J. Fleming.  1998.  Do Black Ducks and Wood Ducks 
Habituate to Aircraft Disturbance?  Journal of Wildlife Management, Volume 62, Number 3: 1135-
1142.  

Cottereau, P.  1978.  Effect of sonic boom from aircraft on wildlife and animal husbandry.  In: Effects of 
Noise on Wildlife.  Academic Press, New York, New York. 

Dahlgren, R.B. and C.E. Korshgen. 1992. Human disturbances to waterfowl: an annotated bibliography. 
U.S. Fish and Wildlife Service Biological Report 188. 

Delaney, D. K., T. G. Grubb, P. Beier, L. L. Pater and M. H. Reiser. 1999. Effects of helicopter noise on 
Mexican spotted owls. Journal of Wildlife Management 63(1):60-76. 

DoD (U.S. Department of Defense).  2009.  Memorandum from the Under Secretary of Defense, Ashton 
B. Carter, re: “Methodology for assessing Hearing Loss Risk and Impacts in DoD Environmental 
Impact Analysis,” 16 June. 

DOL (U.S. Department of Labor).  1971.  Occupational Safety and Health Administration, Occupational 
Noise Exposure, Standard No. 1910.95. 

Dooling, R.J.  1978.  Behavior and psychophysics of hearing in birds.  Journal of the Acoustical Society 
of America, Supplement 1, Volume 65:  S4.  

DOT (U.S. Department of Transportation).  1984.  Airport Noise Compatibility Planning; Development 
of Submission of Airport Operator’s Noise Exposure Map and Noise Compatibility Program; Final 
Rule and Request for Comments.  14 CFR Parts 11 and 150, Federal Register, Volume 49, Number 
244.  18 December. 

Dufour, P.A. 1980.  Effects of Noise on Wildlife and Other Animals: Review of Research Since 1971.  
U.S. Environmental Protection Agency.  Office of Noise Abatement and Control.  July. 

Edmonds, L.D., P.M. Layde, and J.D. Erickson.  1979.  Airport Noise and Teratogenesis.  Archives of 
Environmental Health, Volume 34, Number 4: 243-247. 

Eldred, K, and H. von Gierke.  1993.  Effects of Noise on People.  Noise/News International, Volume 1, 
Number 2: 67-89.  June. 

Ellis, D.H., C.H. Ellis, and D.P. Mindell.  1991.  Raptor Responses to Low-Level Jet Aircraft and Sonic 
Booms.  Environmental Pollution, Volume 74: 53-83.  

EPA (United States Environmental Protection Agency).  1974.  Information on Levels of Environmental 
Noise Requisite to Protect the Public Health and Welfare with an Adequate Margin of Safety.  U.S. 
Environmental Protection Agency Report 550/9-74-004.  March.  

EPA (United States Environmental Protection Agency).  1978.  Protective Noise Levels.  Office of Noise 
Abatement and Control, Washington, DC.  U.S. Environmental Protection Agency Report 550/9-79-
100.  November. 



 
Appendix E – Noise 

June 2013 Final E–55 

EPA (United States Environmental Protection Agency).  1982.  Guidelines for Noise Impact Analysis.  
USEPA Report 550/9-82-105.  April. 

Evans, G.W., and L. Maxwell.  1997.  Chronic Noise Exposure and Reading Deficits: The Mediating 
Effects of Language Acquisition.  Environment and Behavior, Volume 29, Number 5: 638-656. 

Evans, G.W., and S.J. Lepore.  1993.  Nonauditory Effects of Noise on Children: A Critical Review.   
Children’s Environment, Volume 10: 31-51. 

Evans, G.W., M. Bullinger, and S. Hygge.  1998.  Chronic Noise Exposure and Physiological Response: 
A Prospective Study of Children Living under Environmental Stress.  Psychological Science, Volume 
9: 75-77. 

FICAN (Federal Interagency Committee on Aircraft Noise). 1997.  Annual Report.  U.S. Air Force 
Research Laboratory Report AFRL-HE-WP-TR-1998-0144.  February. 

FICON (Federal Interagency Committee on Noise).  1992.  Federal Agency Review of Selected Airport 
Noise Analysis Issues.  August.  

FICUN (Federal Interagency Committee on Urban Noise).  1980.  Guidelines for Considering Noise in 
Land-Use Planning and Control.  June.  

Fidell, S., D.S. Barger, and T.J Schultz.  1989.  Updating a Dosage-Effect Relationship for the Prevalence 
of Annoyance Due to General Transportation Noise.  Noise and Sonic Boom Impact Technology, 
Human Systems Division, Air Force Systems Command, Brooks AFB, Texas. December.  

Fidell, S., K. Pearson, R. Howe, B. Tabachnick, L. Silvati, and D. Barber.  1994.  Noise-Induced Sleep 
Disturbance in Residential Settings.  Technical Report.  Armstrong Laboratory, Air Force Materiel 
Command.  Final Report for July 1992 to February 1994.  

Fidell, S., K. Pearsons, R. Howe, B. Tabachnick, L. Silvati, and D.S. Barber.  1995a.  Field Study of 
Noise-Induced Sleep Disturbance.  Journal of the Acoustical Society of America, Volume 96. Number 
2, Part 1.  August. 

Fidell, S., R. Howe, B. Tabachnick, K. Pearsons, and M. Sneddon.  1995b.  Noise-Induced Sleep 
Disturbance in Residences Near Two Civil Airports.  NASA Langley Research Center.  NASA 
Contractor Report 198252.  Hampton, Virginia. December 

Fidell, S., B. Tabachnick, and L. Silvati.  1996.  Effects of Military Aircraft Noise on Residential Property 
Values.  16 October 

Finegold, L.S., C.S. Harris, and H.E. von Gierke.  1994.  Community Annoyance and Sleep Disturbance: 
Updated Criteria for Assessing the Impacts of General Transportation Noise on People.  Noise 
Control Engineering Journal, Volume 42, Number 1: 25-30. January-February. 

Fisch, L.  1977.  Research Into Effects of Aircraft Noise on Hearing of Children in Exposed Residential 
Areas Around an Airport.  Acoustics Letters, Volume 1: 42-43. 

Fraser, J.D., L.D. Franzel, and J.G. Mathiesen.  1985.  The Impact of Human Activities on Breeding Bald 
Eagles in North-Central Minnesota.  Journal of Wildlife Management, Volume 49: 585-592. 



JPARC Modernization and Enhancement 
Environmental Impact Statement 

E–56 Final June 2013 

Frampton, K.D., M.J Lucas, and B. Cook.   1993.  Modeling the Sonic Boom Noise Environment in 
Military Operating Areas.  AIAA Paper 93-4432.  

Frerichs, R.R., B.L. Beeman, and A.H. Coulson.  1980.  Los Angeles Airport Noise and Mortality: Faulty 
Analysis and Public Policy.  American Journal of Public Health, Volume 70, Number 4: 357-362.  
April. 

Gladwin, D.N., K.M. Manci, and R. Villella.  1988.  Effects of Aircraft Noise and Sonic Booms on 
Domestic Animals and Wildlife.  Bibliographic Abstracts.  NERC-88/32. U.S. Fish and Wildlife 
Service National Ecology Research Center, Fort Collins, Colorado. 

Grandin, T., 1991. An Inside View of Autism. Available online at http://www.autism.com/fam_ 
inside_view.asp.  

Green, K.B., B.S. Pasternack, and R.E. Shore.  1982.  Effects of Aircraft Noise on Reading Ability of 
School-Age Children.  Archives of Environmental Health, Volume 37, Number 1: 24-31. 

Grubb, T.G., and R.M. King.  1991.  Assessing Human Disturbance of Breeding Bald Eagles with 
Classification Tree Models.  Journal of Wildlife Management, Volume 55, Number 3: 500-511. 

Grubb, T.G., and W.W. Bowerman.  1997.  Variations in breeding bald eagle responses to jets, light 
planes and helicopters.  Journal of Raptor Research 31(3):213-222.     

Grubb, T.G., D.K. Delaney, and W.W. Bowerman. 2007.  Investigating potential effects of heli-skiing on 
golden eagles in the Wasatch Mountains, Utah.  Final report to the Wasatch-Cache National Forest.  
10 November. 

Haber, J. and D. Nakaki.  1989.  Sonic Boom Damage to Conventional Structures.  HSD-TR-89-001.  
February. 

Haines, M.M., S.A. Stansfeld, R.F. Job, and B. Berglund.  1998.  Chronic Aircraft Noise Exposure and 
Child Cognitive Performance and Stress.  In Carter, N.L., and R.F. Job, eds., Proceedings of Noise as 
a Public Health Problem, Volume 1, Sydney, Australia University of Sydney, pp. 329-335. 

Haines, M.M., S.A. Stansfeld, R.F. Job, B. Berglund, and J. Head.  2001a.  A Follow-up Study of Effects 
of Chronic Aircraft Noise Exposure on Child Stress Responses and Cognition.  International Journal 
of Epidemiology, Volume 30: 839-845. 

Haines, M.M., S.A. Stansfeld, R.F. Job, B. Berglund, and J. Head.  2001b.  Chronic Aircraft Noise 
Exposure, Stress Responses, Mental Health and Cognitive Performance in School Children. 
Psychological Medicine, Volume 31: 265-277.  February. 

Haines, M.M., S.A. Stansfeld, S. Brentnall, J. Head, B. Berry, M. Jiggins, and S. Hygge.  2001c.  The 
West London Schools Study: the Effects of Chronic Aircraft Noise Exposure on Child Health.  
Psychological Medicine, Volume 31: 1385-1396.  November. 

Harris, C.M. (editor).  1979.  Handbook of Noise Control.  McGraw-Hill: New York, New York. 

Harris, C.S. 1997.  The Effects of Noise on Health.  Wright-Patterson AFB, Ohio, AL/OE-TR-1997-0077. 

Hawkins, A.D., and A.D.F. Johnstone.  1978.  The hearing of the Atlantic Salmon, Salmo salar.  Journal 
of Fish Biology 13:655-673. 



 
Appendix E – Noise 

June 2013 Final E–57 

Hershey, R.L. and T.H. Higgins.  1976.  Statistical Model of Sonic Boom Structural Damage.  FAA RD-
76-87.  July. 

Hershey, R.L., R.J. Kevala, and S.L. Burns.  1975.  Analysis of the Effects of Concorde Aircraft Noise on 
Historic Structures.  FAA RD-75-118.  July. 

Higgins, T.H.  1974.  The Response of Songbirds to the Seismic Compression Waves Preceding Sonic 
Booms.  Report No. FAA-RD-74-78.  Prepared for U.S. Department of Transportation Federal 
Aviation Administration Systems Research & Development Service, Washington, D.C.  May. 

Hunsaker II, D.  2006.  The Effects of Helicopter Noise on the Coastal California Gnatcatcher at Marine 
Corps Air Station Miramar. Contract Number N68711-05-M-1008.  Prepared by Hubbs-SeaWorld 
Research Institute for Marine Corps Air Bases Western Area Naval Facilities Engineering Command, 
Southwest.  November. 

Hygge, S., G.W. Evans, and M. Bullinger.  2002.  A Prospective Study of Some Effects of Aircraft Noise 
on Cognitive Performance in School Children.  Psychological Science, Volume 13: 469-474. 

Ising, H., Z. Joachims, W. Babisch, and E. Rebentisch.  1999.  Effects of Military Low-Altitude Flight 
Noise I Temporary Threshold Shift in Humans. Zeitschrift fur Audiologie (Germany), Volume 38, 
Number 4: 118-127. 

Jensen, K.C. 1990. Responses of molting Pacific black brant to experimental aircraft disturbance in the 
Teshekpuk Lake Special Area, Alaska. Dissertation, Texas A&M University, College Station, Texas, 
USA. 

Jones, F.N., and J. Tauscher.  1978.  Residence Under an Airport Landing Pattern as a Factor in Teratism.  
Archives of Environmental Health, 10-12. January/February.  

Kaseloo, P.A.  2005.  Synthesis of noise effects on wildlife populations.  In: Proceedings of the 2005 
International Conference on Ecology and Transportation, Eds.:  C.L. Irwin, P. Garrett, and K.P. 
McDermott.  Center for Transportation and the Environment, North Carolina State University, 
Raleigh, NC.   

Kempf, N. and O. Hüppop.  1996.  The effects of aircraft noise on wildlife: a review and comment.  
Journal für Ornithologie 137: 101-113. 

Komenda-Zehnder, S., M. Cevallos, and B. Bruderer. 2003. Effects of Disturbance by Aircraft Overflight 
on Waterbirds - An Experimental Approach. Swiss Ornithological Institute. May. 

Korschgen, C.E., and R.B. Dahlgren.  1992.  Waterfowl Management Handbook.  Chapter 13.2.15 
Human Disturbances of Waterfowl: Causes, Effects, and Management.  Prepared for the U.S. Fish 
and Wildlife Service.  University of Nebraska, Lincoln, Nebraska.  Available on internet at:  
http://digitalcommons.unl.edu/icwdmwfm/12.   

Korschgen, C.E., L.S. George, and W.L. Green. 1985. Disturbance of diving ducks by boaters on a 
migrational staging area. Wildlife Society Bulletin 13:290-296. 

Kovalcik, K., and J. Sottnik.  1971.  Vplyv Hluku Na Mliekovú Úzitkovost Kráv [The Effect of Noise on 
the Milk Efficiency of Cows].  Zivocisná Vyroba, Volume 16, Number 10-11: 795-804. 

http://digitalcommons.unl.edu/icwdmwfm/12�


JPARC Modernization and Enhancement 
Environmental Impact Statement 

E–58 Final June 2013 

Krausman, P.R., M.C. Wallace, K.L. Hayes, and D.W. DeYoung.  1998.  Effects of Jet Aircraft on 
Mountain Sheep. Journal of Wildlife Management 62(4):1246-1254.  

Kryter, K.D.  1984.  Physiological, Psychological, and Social Effects of Noise.  NASA Reference 
Publication 1115, 446.  July.  

Kryter, K.D., and F. Poza.  1980.  Effects of Noise on Some Autonomic System Activities.  Journal of the 
Acoustical Society of America, Volume 67, Number 6: 2036-2044. 

Kushlan, J.A.  1979.  Effects of Helicopter Censuses on Wading Bird Colonies.  Journal of Wildlife 
Management, Volume 43, Number 3: 756-760. 

Larkin, R.P., L.L. Pater, and D.J. Tazik.  1996.  Effects of Military Noise on Wildlife: A Literature 
Review.  U.S. Army Construction Engineering Research Laboratories. Champaign, IL.  January.   

Lawler, J.P., A.J. Magoun, C.T. Seaton, C.L. Gardner, R.D. Boertje, J.M. Ver Hoef, and P.A. Del 
Vecchio. 2005. Short term impacts of military overflights on caribou during calving season. Journal 
of Wildlife Management Vol 69, 10 Number 3, pp 1133-1146. July. 

Lawler, J.P., B. Griffith, D. Johnson, and J. Burch. 2004. The Effects of Military Jet Overflights on Dall’s 
Sheep in Interior Alaska. Report to the Department of the Air Force, 11th U.S. Air Force, Elmendorf 
Air Force Base, Alaska. 

LeBlanc, M.M., C. Lombard, S. Lieb, E. Klapstein, and R. Massey.  1991. Behavioral and Physiological 
Responses of Horses to Simulated Aircraft Noise.  U.S. Air Force, NSBIT Program for University of 
Florida. 

Lucas, M.J. and P.T. Calamia.  1996.  Military Operations Area and Range Noise Model: NRNMAP 
User’s Manual. Final.  Wright-Patterson AFB, Ohio: AAMRL.  A1/OE-MN-1996-0001.  

Magoun, A.J., J.P. Lawler, C.L. Gardner, R.D. Boertje, and J.M. Ver Hoef. 2003. Short-Term Impacts of 
Military Jet Overflights on the Fortymile Caribou Herd During the Calving Season. A cooperative 
study between the Alaska Department of Fish and Game, the National Park Service, and the 11th U.S. 
Air Force.  January. 

Maier, J.A.K., S.M. Murphy, R.G. White, and M.D. Smith. 1998. Responses of caribou to overflights by 
low-altitude jet aircraft. Journal of Wildlife Management 62 (2): 752-766. April.  

Manci, K.M., D.N. Gladwin, R. Villella, and M.G. Cavendish.  1988.  Effects of Aircraft Noise and Sonic 
Booms on Domestic Animals and Wildlife: A Literature Synthesis.  U.S. Air Force Engineering and 
Services Center and U.S. Department of the Interior, Fish and Wildlife Service.  June.  

Meacham, W.C., and N. Shaw.  1979.  Effects of Jet Noise on Mortality Rates. British Journal of 
Audiology, Volume 13: 77-80.  August.  

Michalak, R., H. Ising, and E. Rebentisch. 1990. Acute Circulatory Effects of Military Low-Altitude 
Flight Noise.  International Archives of Occupational and Environmental Health, 62  (5):  365-372. 

Miller, M.W, K.C. Jensen, W.E. Grant, and M.W. Weller.  1994.  A simulation model of helicopter 
disturbance of molting Pacific black brant. Ecological Modelling 73:293-309. 



 
Appendix E – Noise 

June 2013 Final E–59 

Moulton, C.L. 1992. Air Force Procedure for Predicting Noise Around Airbases:  Noise Exposure Model 
(NOISEMAP).  Technical Report AL-TR-1992-59.  

Murphy, S.M., M.D. Smith, R.G. White, J.A. Kitchen, B.A. Kugler, and D.S. Barber.  1993.  Behavioral 
Responses of Caribou to Low-Altitude Jet Overflight.  Prepared for Armstrong Laboratory, 
Occupational & Environmental Health Director, Bioenvironmental Engineering Division, Human 
Systems Center, Air Force Materiel Command.  Wright-Patterson AFB, Ohio.  December.   

NATO (North Atlantic Treaty Organization).  2000.  The Effects of Noise from Weapons and Sonic 
Booms, and the Impact on Humans, Wildlife, Domestic Animals and Structures.  Final Report of the 
Working Group Study Follow-up Program to the Pilot Study on Aircraft Noise, Report No. 241.  
June. 

Nelson, J.  2003.  Meta-Analysis of Airport Noise and Hedonic Property Values: Problems and Prospects.  
July 

Newman, J.S., and K.R. Beattie.  1985.  Aviation Noise Effects. U.S. Department of Transportation, 
Federal Aviation Administration Report No. FAA-EE-85-2. 

Nixon, C.W., D.W. West, and N.K. Allen.  1993.  Human Auditory Responses to Aircraft Flyover Noise.  
In: Proceedings of the 6th International Congress on Noise as a Public Problem, Volume 2, Vallets, 
M., ed.  Arcueil, France: INRETS. 

NPS (National Park Service).  1994.  Report to Congress: Report on Effects of Aircraft Overflights on the 
National Park System.  Prepared Pursuant to Public Law 100-91, The National Parks Overflights Act 
of 1987.  12 September. 

NPS (National Park Service).  2011.  Annotated Bibliography, Impacts of Noise on Wildlife.  Natural 
Sounds Program.  Available on internet at:  
http://www.nature.nps.gov/naturalsounds/pdf_docs/wildlifebiblio_Aug2011.pdf.    

Ollerhead, J.B., C.J. Jones, R.E. Cadoux, A. Woodley, B.J. Atkinson, J.A. Horne, F. Pankhurst, 
L. Reyner, K.I. Hume, F. Van, A. Watson, I.D. Diamond, P. Egger, D. Holmes, and J. McKean.  
1992.  Report of a Field Study of Aircraft Noise and Sleep Disturbance.  Commissioned by the 
United Kingdom (UK) Department of Transport for the 36th UK Department of Safety, Environment 
and Engineering, London, England: Civil Aviation Authority.  December. 

Page, J., B. Schantz, R. Brown, K.J. Plotkin, and C.L. Moulton.  1994.  Measurements of Sonic Booms 
Due to ACM Training in R2301W of the Barry Goldwater Air Force Range.  Wyle Research Report 
WR 94-11.  May. 

Pagel, J.E., D.M. Whittington, and G.T. Allen.  2010.  Interim Golden Eagle Inventory and Monitoring 
Protocols; and Other Recommendations.  Division of Migratory Bird Management, U.S. Fish and 
Wildlife Service.  February.   

Palmer, A.G., D.L. Nordmeyer, and D.D. Roby.  2003.  Effects of Jet Aircraft Overflights on Parental 
Care of Peregrine Falcons.  Wildlife Society Bulletin 31(2):499-509.  

Parker, J.B., and N.D. Bayley. 1960. Investigations on Effects of Aircraft Sound on Milk Production of 
Dairy Cattle, 1957-58. U.S. Agricultural Research Services, U.S. Department of Agriculture, 
Technical Report Number ARS 44-60. 

http://www.nature.nps.gov/naturalsounds/pdf_docs/wildlifebiblio_Aug2011.pdf�


JPARC Modernization and Enhancement 
Environmental Impact Statement 

E–60 Final June 2013 

Pater, L.D., D.K. Delaney, T.J. Hayden, B. Lohr, and R. Dooling.  1999.  Assessment of Training Noise 
Impacts on the Red-cockaded Woodpecker: Preliminary Results – Final Report. Report Number 
99/51, ADA Number 367234. U.S. Army, Corps of Engineers, Construction Engineering Research 
Laboratory, Champaign, Illinois.  February.  

Pearsons, K.S., Barber, D.S., and Tabachick, B.G.  1989.  Analyses of the Predictability of Noise-Induced 
Sleep Disturbance.  USAF Report HSD-TR-89-029.  October. 

Pearsons, K.S., Barber, D.S., Tabachnick, B.G., Fidell, S.  1995  Predicting Noise-Induced Sleep 
Disturbance.  Journal of the Acoustical Society of America.  Vol 97 (1) pp 331-338. 

Pepper, C.B., M.A. Nascarella, and R.J. Kendall.  2003.  A review of the effects of aircraft noise on 
wildlife and humans, current control mechanisms, and the need for further study.  Environmental 
Management 32(4) 418-432. 

Plotkin, K.J.  1996.  PCBoom3 Sonic Boom Prediction Model:  Version 1.0c.  Wyle Research Report WR 
95-22C.  May.  

Plotkin, K.J. and F. Grandi.  2002.  Computer Models for Sonic Boom Analysis: PCBoom4, CABoom, 
BooMap, CORBoom, Wyle Research Report WR 02-11.  June. 

Plotkin, K.J., C.L. Moulton, V.R. Desai, and M.J. Lucas.  1992.  Sonic Boom Environment under a 
Supersonic Military Operations Area.  Journal of Aircraft, Volume 29, Number 6: 1069-1072. 

Plotkin, K.J., L.C. Sutherland, and J.A. Molino.  1987.  Environmental Noise Assessment for Military 
Aircraft Training Routes, Volume II:  Recommended Noise Metric.  Wyle Research Report WR 86-
21.  January.  

Plotkin, K.J., V.R. Desai, C.L. Moulton, M.J. Lucas, and R. Brown.  1989.  Measurements of Sonic 
Booms Due to ACM Training at White Sands Missile Range. Wyle Research Report WR 89-18.  
September. 

Popper, A.N., and M.C. Hastings.  2009.  Review Paper:  The effects of anthropogenic sources of sound 
on fishes.  Journal of Fish Biology 75: 455-489.   

Pulles, M.P.J., W. Biesiot, and R. Stewart.  1990.  Adverse Effects of Environmental Noise on Health: An 
Interdisciplinary Approach.  Environment International, Volume 16: 437-445. 

Radle, L.  2007.  The effects of noise on wildlife: a literature review.  Available on internet at:  
http://wfae.proscenia.net/library/articles/radle_effect_noise_wildlife.pdf.  2 March.   

Reimers, E. and J.E. Colman.  2006.  Reindeer and caribou (Rangifer tarandus) response towards human 
activities.  Based on The 11th Arctic Ungulate Conference, Saariselkä, Finland, 24-28 August, 2003.  
Rangifer 26 (2): 55-71.   

Richardson, C.T., and C.K. Miller.  1997.  Recommendations for protecting raptors from human 
disturbance: a review.  Wildlife Society Bulletin 25(3):634-638.   

Rosenlund, M., N. Berglind, G. Bluhm, L. Jarup, and G. Pershagen.  2001.  Increased Prevalence of 
Hypertension in a Population Exposed to Aircraft Noise.  Occupational and Environmental Medicine, 
Volume 58, Number 12: 769-773. December. 

http://wfae.proscenia.net/library/articles/radle_effect_noise_wildlife.pdf�


 
Appendix E – Noise 

June 2013 Final E–61 

Rucker, R.R.  1973.  Effect of Sonic Boom on Fish.  Report No. FAA-RD-73-29.  Prepared for 
Department of Transportation Federal Aviation Administration Systems Research and Development 
Service. Washington, D.C.  February.   

Schultz, T.J.  1978.  Synthesis of Social Surveys on Noise Annoyance.  Journal of the Acoustical Society 
of America, Volume 64: 377¬405. August.  

Schwarze, S., and S.J. Thompson.  1993.  Research on Non-Auditory Physiological Effects of Noise 
Since 1988: Review and Perspectives. In Vallets, M., ed., Proceedings of the 6th International 
Congress on Noise as a Public Problem, Volume 3, Arcueil, France: INRETS. 

Shield, B.M., and J.E. Dockrell.  2008.  The Effects of Environmental and Classroom Noise on the 
Academic Attainments of Primary School Children.  Journal of the Acoustical Society of America 
123(1).  January. 

Smith, D.G., D.H. Ellis, and T.H. Johnston.  1988.  Raptors and Aircraft.  In: Proceedings of the 
Southwest Raptor Management Symposium, R.L Glinski, B. Gron-Pendelton, M.B. Moss, M.N. 
LeFranc, Jr., B.A. Millsap, and S.W. Hoffman, eds.,.  National Wildlife Federation, Washington, DC, 
pp. 360-367. 

Stalmaster, M.V., and J.L. Kaiser.  1997.  Flushing Responses of Wintering Bald Eagles to Military 
Activity.  Journal of Wildlife Management 61(4):1307-1313.  

Stusnick, E., D.A. Bradley, J.A. Molino, and G. DeMiranda.  1992.  The Effect of Onset Rate on Aircraft 
Noise Annoyance.  Volume 2:  Rented Own-Home Experiment.  Wyle Laboratories Research Report 
WR 92-3.  March.  

Stusnick, E., D.A. Bradley, M.A. Bossi, and D.G. Rickert.  1993.  The Effect of Onset Rate on Aircraft 
Noise Annoyance.  Volume 3: Hybrid Own-Home Experiment.  Wyle Laboratories Research Report 
WR 93-22.  December. 

Sutherland, L.C.  1989.  Assessment of Potential Structural Damage from Low Altitude Subsonic 
Aircraft.  Wyle Laboratories Research Report WR89-16.  June. 

Sutherland, L.C., R. Brown, and D. Goerner.  1990.  Evaluation of Potential Damage to Unconventional 
Structures by Sonic Booms.  HSD-TR-90-021.  April. 

Tang, J.C., C.H. Kennedy, A. Koppekin, and M. Caruso.  2002.  Functional Analysis of Stereotypical Ear 
Covering in a Child with Autism.  Journal of Applied Behavior Analysis, Volume 35, Number 1: 95-
98. 

Taylor, E.J. 1993. Molt and bioenergetics of Pacific black brant (Branta bernicla nigricans) on the 
Arctic Coastal Plain, Alaska. Dissertation, Texas A&M University, College Station, Texas, USA. 

Ting, C., J. Garrelick, and A. Bowles.  2002.  An analysis of the response of Sooty Tern eggs to sonic 
boom overpressures.  Journal of the Acoustical Society of America, Volume 111, Number 1, Part 2: 
562-568. 

Trimper, P.G., N.M. Standen, L.M. Lye, D. Lemon, T.E. Chubbs, and G.W. Humphries.  1998. Effects of 
low-level jet aircraft noise on the behavior of nesting osprey.  Journal of Applied Ecology, Volume 
35, 122-130. 



JPARC Modernization and Enhancement 
Environmental Impact Statement 

E–62 Final June 2013 

USARAK (U.S. Army Alaska).  2004.  Transformation of U.S. Army Alaska Final Environmental Impact 
Statement.  May.  

USFS (United States Forest Service).  1992.  Report to Congress: Potential Impacts of Aircraft 
Overflights of National Forest System Wilderness.  Prepared pursuant to Public Law 100-91, The 
National Parks Overflights Act of 1987. 

USFWS (U.S. Fish and Wildlife Service).  2007.  National Bald Eagle Management Guidelines.  National 
Eagle Management Guidelines. 23 pp.  Available on internet at:  
http://alaska.fws.gov//eaglepermit/pdf/national_guidelines.pdf. 

von Gierke, H.R.  1990.  The Noise-Induced Hearing Loss Problem.  NIH Consensus Development 
Conference on Noise and Hearing Loss, January 22-24.  Washington, DC.  

Ward, D.H., R.A. Stehn, and D.V. Derksen. 1994. Response of staging brant to disturbance at the 
Izembek Lagoon, Alaska. Wildlife Society Bulletin 22:220-228. 

Ward, D.H., R. A. Stehn, and D.V. Derksen.  1999.  Response of geese to aircraft disturbances.  In:  Terra 
Borealis, Effects of Noise on Wildlife 2000 Conference Proceedings,  Happy Valley-Goose Bay, 
Labrador.  Institute for Environmental Monitoring and Research.  No. 2 

Ward, D.H., R.A. Stehn, and D.V. Derksen.  2000.  Response of Geese to Aircraft Disturbances.  In:  
Proceedings of Terra Borealis, Effects of Noise on Wildlife Conference No. 2.  Institute for 
Environmental Monitoring and Research.  Happy Valley-Goose Bay, Labrador.  22-23 August.   

Warren, P.S., M. Katti, M. Ermann, and A. Brazel.  2006.  Urban bioacoustics: it’s not just noise.  Animal 
Behaviour 71:491-502.  10 February.   

Weisenberger, M.E., P.R. Krausman, M.C. Wallace, and D.W. De Young, and O.E. Maughan.  1996.  
Effects of Simulated Jet Aircraft Noise on Heart Rate and Behavior of Desert Ungulates.  Journal of 
Wildlife Management, Volume 60, Number 1: 52-61.  

White, R.  1972.  Effects of Repetitive Sonic Booms on Glass Breakage.  FAA Report FAA-RD-72-43.  
April.  

White, C.M., and T.L. Thurow.  1985.  Reproduction of Ferruginous Hawks Exposed to Controlled 
Disturbance. Condor 87:14-22.  

White, R.G., J.A. Kitchens, B.R. Luick, S.M. Murphy, M.D. Smith, B.A. Kugler, and D.S. Barber.  1993.  
Energy Expenditures of Caribou Responding to Low-Altitude Jet Aircraft.  Final Technical Report for 
Period April 1989 to September 1993.  Prepared for Armstrong Laboratory, Air Force Materiel 
Command, Brooks Air Force Base, Texas.  September.   

WHO (World Health Organization).  2000.  Guidelines for Community Noise. B. Berglund, T. Lindvall, 
and D. Schwela, eds. 

Wolfe, S.C., B. Griffith, and C.A. Gray Wolfe. 2000. Response of reindeer and caribou to human 
activities. Polar Research 19: 63-73. 

Workman, G.W., T.D. Bunch, L.S. Neilson, E.M. Rawlings, J.W. Call, R.C. Evans, N.R. Lundberg, 
W.T. Maughan, and J.E. Braithwaite.  1992.  Sonic Boom/Animal Disturbance Studies on Pronghorn 



 
Appendix E – Noise 

June 2013 Final E–63 

Antelope, Rocky Mountain Elk, and Bighorn Sheep.  Utah State University.  Contract number 
F42650-87-0349.  Submitted to U.S. Air Force, Hill Air Force Base, Utah.  

Wu, T.N., J.S. Lai, C.Y. Shen, T.S Yu, and P.Y. Chang.  1995.  Aircraft Noise, Hearing Ability, and 
Annoyance. Archives of Environmental Health, Volume 50, Number 6: 452-456.  November-
December. 



JPARC Modernization and Enhancement 
Environmental Impact Statement 

E–64 Final June 2013 

This page intentionally left blank. 



Appendix F  
Air Quality 

  



 



 
Appendix F – Air Quality 

June 2013 Final F–i 

TABLE OF CONTENTS 
Page 

APPENDIX F AIR QUALITY ............................................................................................................................. F–1 

F.1 Fox 3 MOA Expansion and New Paxon MOA .................................................................................... F–1 

F.2 Realistic Live Ordnance Delivery (RLOD) .......................................................................................... F–6 

F.3 Unmanned Aerial Vehicle (UAV) ........................................................................................................ F–7 
 

LIST OF TABLES 
Page 

Table F-1.  Altitude Distribution for Aircraft Operating in Affected Area of the Fox 3 MOA Expansion and 
New Paxon MOA Action ...................................................................................................................... F–1 

Table F-2.  Emission Factors and Operational Information for Aircraft that Operate Below 3,000 Feet in the 
Expanded Fox 3 and New Paxon MOAs .............................................................................................. F–2 

Table F-3.  Sortie Data for Alternatives A and E of the Fox 3 MOA Expansion and New Paxon MOA 
Action ................................................................................................................................................... F–3 

Table F-4.  Change in Emissions at Stony MOA under Alternatives A and E of the Fox 3 MOA Expansion 
and New Paxon MOA Action ............................................................................................................... F–4 

Table F-5.  Change in Emissions at Fox 3 MOA under Alternatives A and E of the Fox 3 MOA Expansion 
and New Paxon MOA Action ............................................................................................................... F–4 

Table F-6.  Change in Emissions at New Paxon MOA Under Alternatives A and E of the Fox 3 MOA 
Expansion and New Paxon MOA Action ............................................................................................. F–5 

Table F-7.  Total Change in Emissions for Alternatives A and E of the Fox 3 MOA Expansion and 
New Paxon MOA Action ...................................................................................................................... F–5 

Table F-8.  Change in Munitions Usage for RLOD Action Alternatives A and B .................................................... F–6 
Table F-9.  Munitions Emission Factors .................................................................................................................... F–6 
Table F-10.  Change in Emissions for RLOD Alternative A ..................................................................................... F–6 
Table F-11.  Change in Emissions for RLOD Alternative B ..................................................................................... F–6 
Table F-12.  UAV Sortie and Operational Information ............................................................................................. F–7 
Table F-13.  UAV Corridor Information ................................................................................................................... F–7 
Table F-14.  Small UAV Operational Information and Criteria Pollutant Emissions Factors ................................... F–7 
Table F-15.  Large UAV Operational Information and Emissions Factors ............................................................... F–8 
Table F-16.  Rotary Powered UAV Operational Information and Emissions Factors ............................................... F–8 
Table F-17.  Green House Gas Emission Factors for Aviation Fuel ......................................................................... F–8 
Table F-18.  Estimated Annual Emissions from UAV Operations in the Proposed Corridor Between 

Eielson Air Force Base and R-2211 ..................................................................................................... F–9 
Table F-19.  Estimated Emissions from UAV Operations in the Proposed Corridor Between Eielson Air 

Force Base and R-2205 ......................................................................................................................... F–9 
Table F-20.  Estimated Emissions from UAV Operations in the Proposed Corridor Between Allen Army 

Airfield and R-2202 ............................................................................................................................ F–10 
Table F-21.  Estimated Emissions from UAV Operations in the Proposed Corridor Between R-2202 and 

R-2211 ................................................................................................................................................ F–10 
Table F-22.  Estimated Emissions from UAV Operations in the Proposed Corridor Between R-2205 and 

R-2202 ................................................................................................................................................ F–11 
Table F-23.  Estimated Emissions from UAV Operations in the Proposed Corridor Between Fort 

Wainwright and R-2211 ..................................................................................................................... F–11 
Table F-24.  Estimated Emissions from UAV Operations in the Proposed Corridor Between Fort 

Wainwright and R-2205 ..................................................................................................................... F–12 
Table F-25.  Total Estimated Emissions from UAV Operations in Proposed Corridors ......................................... F–12 



JPARC Modernization and Enhancement 
Environmental Impact Statement 

F–ii Final June 2013 

ACRONYMS AND ABBREVIATIONS 
 
AFCEE Air Force Center for Engineering and the Environment 
EPA U.S. Environmental Protection Agency 
GHG greenhouse gas 
lb/hr pounds per hour 
IPCC Intergovernmental Panel on Climate Change 
MOA Military Operations Area 
UAV unmanned aerial vehicle 
 
 



 
Appendix F – Air Quality 

June 2013 Final F–1 

APPENDIX F  
AIR QUALITY 

F.1 FOX 3 MOA EXPANSION AND NEW PAXON MOA  

Table F-1 shows the average sortie duration and altitude distribution for aircraft operating in the 
affected area of the Fox 3 Military Operations Area (MOA) expansion and new Paxon MOA 
action alternatives. 

Table F-1.  Altitude Distribution for Aircraft Operating in Affected Area of the 
Fox 3 MOA Expansion and New Paxon MOA Action 

Aircraft 
Type 

Altitude Distribution 1,2 (Typical Percentage of Sortie Duration Time – total 100%) 

500– 
1,000 ft 

AGL 

1,000– 
3,000 ft 

AGL 

3,000– 
5,000 ft 

AGL 

5,000– 
10,000 ft 

AGL 

10,000 ft 
AGL–FL180 

FL180 and 
above 

Total Percentage 
of Time Below 

3,000 ft 

A-10 33 17 16 24 10 0 50 
AV-8 4 2 3 5 26 60 6 
B-1B 2 5 5 3 20 65 7 
B-2 0 0 0 0 3 97 0 
B-52 0 1 1 3 5 90 1 
CH-47 20 27 28 25 0 0 47 
C-130 28 15 15 22 20 – 43 
C-17 10 12 13 30 23 12 22 
E-3 0 0 0 0 0 100 0 
E-767 0 0 0 0 0 100 0 
F-15C 0 2 3 10 25 60 2 
F-15E 5 1 0 10 25 50 6 
F-15J 5 1 0 10 25 50 6 
F-16 4 2 3 5 26 60 6 
F-16CJ 4 2 3 5 26 60 6 
F-22 5 2 3 5 10 75 7 
GR1 5 2 3 12 28 50 7 
HC-130 28 15 15 22 20 – 43 
F-18 5 2 3 12 28 50 7 
HH-60 20 27 28 25 0 0 47 
KC-10 0 0 0 0 0 100 0 
KC-130 0 0 0 0 0 100 0 
KC-135R 0 0 0 0 0 100 0 
KC-767 0 0 0 0 0 100 0 
OH-58 20 27 28 25 0 0 47 
UH-60 20 27 28 25 0 0 47 
Key:  AGL = above ground level; ft = feet 
1.  Shaded cells indicate that operations occurring at these altitudes do not impact ground-level concentrations and air quality. 
2.  Typical sortie duration in MOAs =  0.7 hours. 
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Table F-2 shows the emissions factors used to calculate emissions from aircraft operations below 
3,000 feet associated with the Fox 3 MOA expansion and new Paxon MOA action alternatives. 

Table F-2.  Emission Factors and Operational Information for Aircraft that Operate 
Below 3,000 Feet in the Expanded Fox 3 and New Paxon MOAs 

Aircraft Engine Type 

Number 
of 

Engines 

Fuel 
Flow/ 

Engine 
(lb/hr) 

Pounds/1000 Pounds Fuel 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O 

A-10 TF34-GE-100/100A 2 1,776 0.40 4.08 5.96 1.80 0.27 0.24 3,130.43 0.10 0.09 
AV-8 F402-RR-406A 1 8,094 0.43 6.93 10.78 1.80 0.32 0.29 3,130.43 0.10 0.09 
B-1B F101-GE-102 4 7,904 0.11 0.84 12.80 1.80 0.17 0.15 3,130.43 0.10 0.09 
B-2 F118-GE-100 4 10,992 0.00 0.74 33.05 1.80 0.11 0.10 3,130.43 0.10 0.09 
B-52 JT3D-3B 8 9,720 0.98 1.05 12.05 1.80 0.39 0.35 3,130.43 0.10 0.09 
CH-47 T55-L-7C 2 1,736 0.16 2.56 7.43 1.80 0.16 0.14 3,130.43 0.10 0.09 
C-130 T56-A-9 4 2,088 0.41 2.47 1.17 1.80 0.31 0.28 3,130.43 0.10 0.09 
C-17 F117-PW-100 4 14,111 0.11 0.38 34.23 1.80 0.12 0.11 3,130.43 0.10 0.09 
E-3 JT3D-3B 4 9,720 0.98 1.05 12.05 1.80 0.39 0.35 3,130.43 0.10 0.09 
E-767 JT9D-70 2 16,182 N/A N/A N/A N/A N/A N/A 3,130.43 0.10 0.09 
F-15C F100-PW-220 2 9,776 2.30 0.86 29.26 1.80 1.01 0.91 3,130.43 0.10 0.09 
F-15E F100-PW-229 2 11,601 0.40 0.40 57.52 1.80 0.38 0.34 3,130.43 0.10 0.09 
F-15J F100-PW-229 2 11,601 0.40 0.40 57.52 1.80 0.38 0.34 3,130.43 0.10 0.09 
F-16 F100-PW-200 1 8,801 4.02 0.67 39.04 1.80 1.86 1.67 3,130.43 0.10 0.09 
F-16CJ F100-PW-200 1 8,801 4.02 0.67 39.04 1.80 1.86 1.67 3,130.43 0.10 0.09 
F-22 F119-PW-1003 2 18,612 0.00 0.80 19.80 1.80 1.12 1.01 3,130.43 0.10 0.09 
GR1 RB199-34R Mk 103 2 28,672 0.24 12.14 9.20 1.80 0.17 0.15 3,130.43 0.10 0.09 
HC-130 T56-A-9 4 2,088 0.41 2.47 1.17 1.80 0.31 0.28 3,130.43 0.10 0.09 
F-18 F404-GE-400 2 28,672 0.24 12.14 9.20 1.80 0.17 0.15 3,130.43 0.10 0.09 
HH-60 T700-GE-401/401C 1 443 0.53 10.11 5.60 1.80 0.46 0.41 3,130.43 0.10 0.09 
KC-10 F103-GE-100/101 3 19,929 0.62 0.50 36.46 1.80 0.41 0.37 3,130.43 0.10 0.09 
KC-130 T56-A-9 4 2,088 N/A N/A N/A N/A N/A N/A 3,130.43 0.10 0.09 
KC-135R F108-CF-100 4 6,521 N/A N/A N/A N/A N/A N/A 3,130.43 0.10 0.09 
KC-767 JT9D-70 2 16,182 N/A N/A N/A N/A N/A N/A 3,130.43 0.10 0.09 
OH-58 T700-GE-401/401C 1 443 0.53 10.11 5.60 1.80 0.46 0.41 3,130.43 0.10 0.09 
UH-60 T700-GE-401/401C 1 443 0.53 10.11 5.60 1.80 0.46 0.41 3,130.43 0.10 0.09 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; lb/hr = pounds per hour; NOx = nitrogen oxides;  

N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter; PM10 = particulate matter less than  
10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  All engines are assumed to run at military power setting. 
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Table F-3 shows the baseline and proposed sortie data for Alternatives A and E of the Fox 3 
MOA expansion and new Paxon MOA action. 

Table F-3.  Sortie Data for Alternatives A and E of the 
Fox 3 MOA Expansion and New Paxon MOA Action 

Baseline Number of 
Sorties 

 
Aircraft 

Stony 
MOA 

Fox 3 
MOA1 

 A-1q0 0 645 
 AV-8 0 253 
 B-1B 0 1 
 B-2 0 54 
 B-52 0 113 
 CH-47 0 0 
 C-130 0 133 
 C-17 4 53 
 E-3 0 99 
 E-767 0 29 
 F-15C 539 688 
 F-15E 0 284 
 F-15J 0 219 
 F-16 0 3,599 
 F-16CJ 0 265 
 F-22 1,942 2,717 
 GR1 0 275 
 HC-130 0 0 
 F-18 11 106 
 HH-60 0 0 
 KC-10 0 1 
 KC-130 0 16 
 KC-

135R 6 413 

 KC-767 0 24 
 OH-58 0 0 
 UH-60 0 0 
 Total 2,502 9,987 
 1.  Fox 3 baseline sorties all 

occur over 3,000 feet. 
 

Alternatives A and E  
Number of Sorties 

Aircraft 
Stony 
MOA 

Fox 3 
MOA 

Paxon 
MOA1 

A-10 0 645 573 
AV-8 0 253 220 
B-1B 0 1 0 
B-2 0 54 0 
B-52 0 113 0 
CH-47 0 0 0 
C-130 0 133 111 
C-17 2 55 35 
E-3 0 99 0 
E-767 0 29 0 
F-15C 270 958 214 
F-15E 0 284 215 
F-15J 0 219 180 
F-16 0 3,599 2,523 
F-16CJ 0 265 235 
F-22 971 3,688 465 
GR1 0 275 231 
HC-130 0 0 0 
F-18 6 112 0 
HH-60 0 0 0 
KC-10 0 1 15 
KC-130 0 16 393 
KC-
135R 3 416 20 

KC-767 0 24 0 
OH-58 0 0 0 
UH-60 0 0 0 

Total 1,251 11,238 5,430 
1.  Paxon MOA sorties are estimated to be 

the same as the 2011 Delta MOA sorties. 

Alternatives A and E Change in 
Number of Sorties with Portions 

Under 3,000 ft 

Aircraft 
Stony 
MOA 

Fox 3 
MOA1 

Paxon 
MOA 

A-10 0 645 573 
AV-8 0 253 220 
B-1B 0 1 0 

B-2 0 54 0 
B-52 0 113 0 

CH-47 0 0 0 
C-130 0 133 111 
C-17 -2 55 35 

E-3 0 99 0 
E-767 0 29 0 
F-15C -270 958 214 
F-15E 0 284 215 
F-15J 0 219 180 
F-16 0 3,599 2,523 

F-16CJ 0 265 235 
F-22 -971 3,688 465 
GR1 0 275 231 

HC-130 0 0 0 
F-18 -6 112 0 

HH-60 0 0 0 
KC-10 0 1 15 

KC-130 0 16 393 
KC-

135R -3 416 20 

KC-767 0 24 0 
OH-58 0 0 0 
UH-60 0 0 0 
Total -1,251 11,238 5,430 

1.  Portion of the Fox 3 proposed sorties will 
occur below 3,000 feet as shown in Table 
F-2. 
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Table F-4 shows the change in emissions at the Stony MOA due to changes in operations 
associated with Alternatives A and E of the Fox 3 addition and new Paxon MOA action. 

Table F-4.  Change in Emissions at Stony MOA under Alternatives A and E 
of the Fox 3 MOA Expansion and New Paxon MOA Action 

Aircraft 

Change in Annual Criteria Pollutant Emissions  
(Tons/Year) 

Change in Annual Green House Gas 
(GHG) Emissions (Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
1 

C-17 0.00 0.00 -0.28 -0.01 0.00 0.00 -107 0.00 0.00 -108 
F-15C -0.08 -0.03 -1.03 -0.06 -0.04 -0.03 -4,988 -0.16 -0.14 -5,035 
F-22 0.00 -0.67 -16.70 -1.52 -0.94 -0.85 -34,215 -1.12 -0.98 -34,534 
F-18 0.00 -0.09 -0.07 -0.01 0.00 0.00 -299 -0.01 -0.01 -301 
KC-135 0.00 0.00 0.00 0.00 0.00 0.00 -74 0.00 0.00 -75 

Total -0.08 -0.80 -18.08 -1.61 -0.98 -0.89 -39,683 -1.30 -1.13 -40,053 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; NOx = nitrogen oxides; 

N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter; PM10 = particulate matter less than10 
microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  Intergovernmental Panel on Climate Change (IPCC), Fourth Assessment Report and Global Warming Potentials, 2007. 

Table F-5 shows the change in emissions at the Fox 3 MOA due to changes in operations 
associated with Alternatives A and E of the Fox 3 MOA addition and new Paxon MOA action. 

Table F-5.  Change in Emissions at Fox 3 MOA under Alternatives A and E 
of the Fox 3 MOA Expansion and New Paxon MOA Action 

Aircraft 

Change in Annual Criteria Pollutant Emissions  
(Tons/Year) 

Change in Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
2 

A-10 0.15 1.56 2.28 0.69 0.10 0.09 2,168 0.07 0.06 2,189 
AV-8 0.02 0.28 0.44 0.07 0.01 0.01 1,938 0.06 0.06 1,956 
B-1B1 0.00 0.00 0.01 0.00 0.00 0.00 30 0.00 0.00 30 
B-2 0.00 0.00 0.00 0.00 0.00 0.00 2,248 0.07 0.06 2,268 
B-52 0.03 0.03 0.35 0.05 0.01 0.01 8,318 0.27 0.24 8,396 
C-130 0.07 0.39 0.19 0.29 0.05 0.04 1,052 0.03 0.03 1,061 
C-17 0.03 0.09 7.79 0.41 0.03 0.03 2,939 0.10 0.08 2,966 
E-31 0.00 0.00 0.00 0.00 0.00 0.00 3,644 0.12 0.10 3,678 
E-7671 0.00 0.00 0.00 0.00 0.00 0.00 888 0.03 0.03 897 
F-15C 0.29 0.11 3.65 0.22 0.13 0.11 17,723 0.58 0.51 17,888 
F-15E 0.05 0.05 7.58 0.24 0.05 0.04 6,238 0.20 0.18 6,296 
F-15J 0.04 0.04 5.85 0.18 0.04 0.03 4,810 0.16 0.14 4,855 
F-16 2.55 0.42 24.73 1.14 1.18 1.06 29,985 0.98 0.85 30,264 
F-16CJ 0.19 0.03 1.82 0.08 0.09 0.08 2,208 0.07 0.06 2,228 
F-22 0.00 2.56 63.42 5.77 3.59 3.24 129,955 4.25 3.70 131,166 
GR1 0.09 4.47 3.39 0.66 0.06 0.06 14,928 0.49 0.43 15,067 
F-18 0.04 1.81 1.37 0.27 0.03 0.02 6,053 0.20 0.17 6,109 
KC-101 0.00 0.00 0.00 0.00 0.00 0.00 57 0.00 0.00 57 
KC-1301 0.00 0.00 0.00 0.00 0.00 0.00 127 0.00 0.00 128 
KC-135R1 0.00 0.00 0.00 0.00 0.00 0.00 10,271 0.34 0.29 10,367 
KC-7671 0.00 0.00 0.00 0.00 0.00 0.00 735 0.02 0.02 742 

Total 3.53 11.85 122.87 10.08 5.36 4.83 246,313 8.06 7.02 248,607 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; GHG = greenhouse 

gas; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter; PM10 = 
particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  All aircraft activities occur in the MOA above 3,000 feet. Only changes in GHG emissions are assessed. 
2.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007. 
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Table F-6 shows the change in emissions at the New Paxon MOA due to changes in operations 
associated with Alternatives A and E of the Fox 3 MOA addition and New Paxon MOA action. 

Table F-6.  Change in Emissions at New Paxon MOA Under Alternatives A and E 
of the Fox 3 MOA Expansion and New Paxon MOA Action 

Aircraft 

Change in Criteria Pollutant Emissions  
(Tons/Year) 

Change in Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
2 

A-10 0.14 1.38 2.02 0.61 0.09 0.08 1,926 0.06 0.05 1,944 

AV-8 0.02 0.25 0.38 0.06 0.01 0.01 1,686 0.06 0.05 1,701 

C-130 0.05 0.33 0.16 0.24 0.04 0.04 878 0.03 0.03 886 

C-17 0.02 0.06 4.96 0.26 0.02 0.02 1,870 0.06 0.05 1,887 

F-15C 0.06 0.02 0.82 0.05 0.03 0.03 3,961 0.13 0.11 3,998 

F-15E 0.04 0.04 5.74 0.18 0.04 0.03 4,722 0.15 0.13 4,766 

F-15J 0.03 0.03 4.80 0.15 0.03 0.03 3,953 0.13 0.11 3,990 

F-16 1.79 0.30 17.34 0.80 0.83 0.74 21,020 0.69 0.60 21,216 

F-16CJ 0.17 0.03 1.61 0.07 0.08 0.07 1,958 0.06 0.06 1,976 

F-22 0.00 0.32 8.00 0.73 0.45 0.41 16,385 0.54 0.47 16,538 

GR1 0.07 3.75 2.84 0.56 0.05 0.05 12,539 0.41 0.36 12,656 

KC-101 0.00 0.00 0.00 0.00 0.00 0.00 849 0.03 0.02 857 

KC-1301 0.00 0.00 0.00 0.00 0.00 0.00 3,108 0.10 0.09 3,137 

KC-1351 0.00 0.00 0.00 0.00 0.00 0.00 494 0.02 0.01 498 

Total 2.38 6.51 48.67 3.71 1.67 1.50 75,349 2.47 2.15 76,051 

Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; GHG = greenhouse 
gas; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter; PM10 = 
particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  All aircraft activities occur in the MOA above 3,000 feet. Only changes in GHG emissions are assessed. 
2.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007. 

Table F-7 shows the total change in emissions due to Alternatives A and E of the Fox 3 MOA 
addition and New Paxon action. 

Table F-7.  Total Change in Emissions for Alternatives A and E 
of the Fox 3 MOA Expansion and New Paxon MOA Action 

Area 

Change in Criteria Pollutant Emissions  
(Tons/Year) 

Change in Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
1 

Stony MOA -0.08 -0.80 -18.08 -1.61 -0.98 -0.89 -39,683 -1.30 -1.13 -40,053 

Fox 3 MOA 3.53 11.85 122.87 10.08 5.36 4.83 246,313 8.06 7.02 248,607 

Paxon MOA 2.38 6.51 48.67 3.71 1.67 1.50 75,349 2.47 2.15 76,051 

Total 5.83 17.56 153.47 12.18 6.04 5.44 281,979 9.23 8.04 284,606 

Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; NOx = nitrogen oxides; 
N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter; PM10 = particulate matter less than10 
microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007 
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F.2 REALISTIC LIVE ORDNANCE DELIVERY (RLOD) 

Table F-8 shows the operational data for RLOD action alternatives. 

Table F-8.  Change in Munitions Usage for RLOD Action Alternatives A and B 
Change in Munitions Usage for Alternative A 

 
Change in Munitions Usage for Alternative B 

Impact Area GBU 32 
 

Impact Area GBU 32 

R-2202 200 
 

R-2202 100 
    

 
R-2211 100 

Explosive Weight for GBU-32:  165.5 lb per item  

  
Table F-9 shows the emission factors used to calculate emissions from changes in munitions use 
from the RLOD action alternatives. 

Table F-9.  Munitions Emission Factors 

Munitions Type 

Pounds/Ton of Explosive1 

VOCs CO NOx SO2 PM10 PM2.5 

GBU-32 7.01 554.89 0.00 -- 0.71 0.04 
Key:  CO = carbon monoxide; NOx = nitrogen oxides; PM2.5 = particulate matter less than 2.5 microns in 

diameter; PM10 = particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile 
organic compound 

1,  Criteria pollutant emission factors obtained from “AP-42 Section 15,” U.S. Environmental Protection 
Agency (EPA), 2008. 

Table F-10 shows the change in emissions due to the operations associated with RLOD 
Alternative A. 

Table F-10.  Change in Emissions for RLOD Alternative A 

Impact Area 

Annual Criteria Pollutant Emissions (Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 

R-2202 0.06 4.59 0.00 -- 0.01 0.00 
Total 0.06 4.59 0.00 0.00 0.01 0.00 

Key:  CO = carbon monoxide; NOx = nitrogen oxides; PM2.5 = particulate matter less than 2.5 microns in 
diameter; PM10 = particulate matter less than10 microns in diameter; SO2 = sulfur dioxide;  
VOC = volatile organic compound 

Table F-11 shows the change in emissions due to the operations associated with RLOD 
Alternative B. 

Table F-11.  Change in Emissions for RLOD Alternative B 

Impact Area 

Annual Criteria Pollutant Emissions (Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 

R-2202 0.03 2.30 0.00 -- 0.00 0.00 
R-22011 0.03 2.30 0.00 -- 0.00 0.00 

Total 0.06 4.59 0.00 0.00 0.01 0.00 
Key:  CO = carbon monoxide; NOx = nitrogen oxides; PM2.5 = particulate matter less than 2.5 microns in 

diameter; PM10 = particulate matter less than10 microns in diameter; SO2 = sulfur dioxide;  
VOC = volatile organic compound 
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F.3 UNMANNED AERIAL VEHICLE 

Table F-12 shows the sortie information for the unmanned aerial vehicle (UAV) corridor action. 

Table F-12.  UAV Sortie and Operational Information 

UAV 
Number of 
Daily Trips 

Number of 
Days per Year 

Airspeed 
(Knots/Hr)1 

Airspeed 
(Miles/Hour)1 

Weight 
(lbs) 

MQ-1 (Predator) 1.6 242 70 80.57 2,250 
RQ-4 (Global Hawk) 1.6 242 310 356.81 32,250 
MQ-5B (Hunter) 1.6 242 106 122.006 1,600 
MQ-9 (Reaper) 1.6 242 200 230.2 10,050 
RQ-8B (Fire Scout) 1.6 242 110 126.61 3,150 
RQ-7B (Shadow)3 1.6 242 90 103.59 375 
MQ-1C (Gray Eagle) 1.6 242 70 80.57 2,250 
BAT-MAV WASP III2 1.6 242 100 115.1 14 

1.  Airspeed and weight data obtained from AF or Navy official websites. 
2.  The BAT-MAV WASP III is electric powered, thus it produces no significant emissions. 
3.  RQ-7B airspeed and weight information estimated from internet sources. 

Table F-13 shows the corridor information for the UAV corridor action. 

Table F-13.  UAV Corridor Information 

Corridor 
Distance Per Trip 

(miles) 

Eielson Air Force Base to R-2211 30 
Eielson Air Force Base to R-2205 20 
Allen Army Airfield and R-2202 10 
R-2202 to R-2211 30 
R-2205 to R-2202 35 
Fort Wainwright and R-2211 35 
Fort Wainwright and R-2205 15 

Table F-14 shows the Small UAV operational information and criteria pollutant emissions 
factors for the UAV corridor action. 

Table F-14.  Small UAV Operational Information and Criteria Pollutant Emissions Factors 

UAV 
Fuel Flow 

Rate (lb/hr)1 

Pounds/Hour2 

VOCs CO NOx SO2
3 PM10 PM2.5 

MQ-1 (Predator) 114.40 1.59 0.48 2.80 0.21 0.40 0.40 
MQ-5B (Hunter) 81.35 1.59 0.48 2.80 0.15 0.40 0.40 
MQ-9 (Reaper) 511.01 1.59 0.48 2.80 0.92 0.40 0.40 
RQ-7B (Shadow) 19.07 1.59 0.48 2.80 0.03 0.40 0.40 
MQ-1C (Gray Eagle) 114.40 1.59 0.48 2.80 0.21 0.40 0.40 

Key:  lb/hr = pounds per hour; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in 
diameter; PM10 = particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  Fuel flow rates for small UAVs estimated using the RQ-4 intermediate flow rate multiplied by the weight ratio of the UAV 
and the RQ-4. 

2. Tetra Tech, Environmental Assessment for Routine and Recurring Unmanned Aerial Vehicle Flight Operations at Edwards Air 
Force Base, California,.2006.  

3.  SO2 emission factors (lb SO2/1,000 lb fuel) were calculated as: 20 x weight percent sulfur content of the fuel, per geographic 
region (specifically 0.09 the Pacific region.)  The factors shown were converted into pounds per hour using the fuel flow rates. 
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Table F-15 shows the Large UAV operational information and criteria pollutant emissions 
factors for the UAV corridor action. 

Table F-15.  Large UAV Operational Information and Emissions Factors 

UAV 
Fuel Flow 

Rate (lb/hr)1 

Pounds/1,000 Pound Fuel1 

VOCs CO NOx SO2
2 PM10 PM2.5 

MQ-4 (Global Hawk) 1639.80 0.01 0.45 15.06 1.80 1.58 1.58 

Key:  lb/hr = pounds per hour; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less 
than 2.5 microns in diameter; PM10 = particulate matter less than10 microns in diameter; SO2 = sulfur 
dioxide; VOC = volatile organic compound 

1.  Tetra Tech.  Environmental Assessment for Routine and Recurring Unmanned Aerial Vehicle Flight 
Operations at Edwards Air Force Base, California.  2006. 

2.  SO2 emission factors (lb SO2/1,000 lb fuel) were calculated as follows: 20 × weight percent sulfur content of 
the fuel, per geographic region (specifically 0.09 the Pacific region.) 

Table F-16 shows the Rotary Powered UAV operational information and criteria pollutant 
emissions factors for the UAV corridor action. 

Table F-16.  Rotary Powered UAV Operational Information and Emissions Factors 

UAV 
Fuel Flow 

Rate (lb/hr)1 

Pounds/1,000 Pound Fuel1 

VOCs CO NOx SO2
2 PM10 PM2.5 

RQ-8B (Fire Scout) 592.39 1.07 17.24 4.46 1.80 0.51 0.46 

Key:  lb/hr = pounds per hour; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less 
than 2.5 microns in diameter; PM10 = particulate matter less than10 microns in diameter; SO2 = sulfur 
dioxide; VOC = volatile organic compound 

1.  Air Force Center for Engineering and the Environment (AFCEE). Air Emissions Factor Guide to Air 
Force Mobile Sources. 2009. 

2.  SO2 emission factors (lb SO2/1,000 lb fuel) were calculated as follows: 20 × weight percent sulfur 
content of the fuel, per geographic region (specifically 0.09 the Pacific region.) 

Table F-17 shows the greenhouse gas emission factors for aviation fuel. 

Table F-17.  Green House Gas Emission Factors for Aviation Fuel 
Pounds/1,000 Pound Fuel1 

CO2 CH4 N2O 

3,096.18 0.10 0.09 
Key:  CH4 = methane; CO2 = carbon dioxide; GHG = greenhouse gas;  

N2O = nitrous oxide 
1.  GHG emission factors obtained from General Reporting Protocol, Tables 

C.3 and C.6 jet fuel (California Climate Action Registry 2009). 



 
Appendix F – Air Quality 

June 2013 Final F–9 

Table F-18 shows the annual emissions by UAV type from operations in the proposed corridor 
between Eielson Air Force Base and R-2211. 

Table F-18.  Estimated Annual Emissions from UAV Operations in the Proposed Corridor 
Between Eielson Air Force Base and R-2211 

UAV 

Criteria Pollutant Emissions  
(Tons/Year) 

Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
1 

MQ-1 (Predator) 0.11 0.03 0.20 0.01 0.03 0.03 24.81 0.00 0.00 25.04 
MQ-4 (Global Hawk) 0.00 0.01 0.40 0.05 0.04 0.04 80.29 0.00 0.00 81.03 
MQ-5B (Hunter) 0.07 0.02 0.13 0.01 0.02 0.02 11.65 0.00 0.00 11.76 
MQ-9 (Reaper) 0.04 0.01 0.07 0.02 0.01 0.01 38.78 0.00 0.00 39.14 
RQ-8B (Fire Scout) 0.03 0.46 0.12 0.05 0.01 0.01 81.74 0.00 0.00 82.50 
RQ-7B (Shadow) 0.09 0.03 0.15 0.00 0.02 0.02 3.22 0.00 0.00 3.25 
MQ-1C (Gray Eagle) 0.11 0.03 0.20 0.01 0.03 0.03 24.81 0.00 0.00 25.04 
Total  0.46 0.60 1.27 0.16 0.16 0.16 265.29 0.01 0.01 267.74 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; GHG = greenhouse 

gas; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter;  
PM10 = particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007. 

Table F-19 shows the annual emissions by UAV type from operations in the proposed corridor 
between Eielson Air Force Base and R-2205. 

Table F-19.  Estimated Emissions from UAV Operations 
in the Proposed Corridor Between Eielson Air Force Base and R-2205 

UAV 

Criteria Pollutant Emissions  
(Tons/Year) 

Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
1 

MQ-1 (Predator) 0.08 0.02 0.13 0.01 0.02 0.02 16.54 0.00 0.00 16.69 
MQ-4 (Global Hawk) 0.00 0.01 0.26 0.03 0.03 0.03 53.53 0.00 0.00 54.02 
MQ-5B (Hunter) 0.05 0.01 0.09 0.00 0.01 0.01 7.77 0.00 0.00 7.84 
MQ-9 (Reaper) 0.03 0.01 0.05 0.02 0.01 0.01 25.85 0.00 0.00 26.09 
RQ-8B (Fire Scout) 0.02 0.31 0.08 0.03 0.01 0.01 54.49 0.00 0.00 55.00 
RQ-7B (Shadow) 0.06 0.02 0.10 0.00 0.01 0.01 2.14 0.00 0.00 2.16 
MQ-1C (Gray Eagle) 0.08 0.02 0.13 0.01 0.02 0.02 16.54 0.00 0.00 16.69 
Total 0.30 0.40 0.84 0.10 0.11 0.11 176.86 0.01 0.01 178.49 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; GHG = greenhouse 

gas; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter;  
PM10 = particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007. 
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Table F-20 shows the annual emissions by UAV type from operations in the proposed corridor 
between Allan Army Airfield and R-2202. 

Table F-20.  Estimated Emissions from UAV Operations 
in the Proposed Corridor Between Allen Army Airfield and R-2202 

UAV 

Criteria Pollutant Emissions  
(Tons/Year) 

Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
1 

MQ-1 (Predator) 0.04 0.01 0.07 0.00 0.01 0.01 8.27 0.00 0.00 8.35 
MQ-4 (Global Hawk) 0.00 0.00 0.13 0.02 0.01 0.01 26.76 0.00 0.00 27.01 
MQ-5B (Hunter) 0.02 0.01 0.04 0.00 0.01 0.01 3.88 0.00 0.00 3.92 
MQ-9 (Reaper) 0.01 0.00 0.02 0.01 0.00 0.00 12.93 0.00 0.00 13.05 
RQ-8B (Fire Scout) 0.01 0.15 0.04 0.02 0.00 0.00 27.25 0.00 0.00 27.50 
RQ-7B (Shadow) 0.03 0.01 0.05 0.00 0.01 0.01 1.07 0.00 0.00 1.08 
MQ-1C (Gray Eagle) 0.04 0.01 0.07 0.00 0.01 0.01 8.27 0.00 0.00 8.35 
Total 0.15 0.20 0.42 0.05 0.05 0.05 88.43 0.00 0.00 89.25 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; GHG = greenhouse 

gas; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter; PM10 = 
particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007. 

Table F-21 shows the annual emissions by UAV type from operations in the proposed corridor 
between R-2202 and R-2211. 

Table F-21.  Estimated Emissions from UAV Operations 
in the Proposed Corridor Between R-2202 and R-2211 

UAV 

Criteria Pollutant Emissions  
(Tons/Year) 

Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
1 

MQ-1 (Predator) 0.11 0.03 0.20 0.01 0.03 0.03 24.81 0.00 0.00 25.04 
MQ-4 (Global Hawk) 0.00 0.01 0.40 0.05 0.04 0.04 80.29 0.00 0.00 81.03 
MQ-5B (Hunter) 0.07 0.02 0.13 0.01 0.02 0.02 11.65 0.00 0.00 11.76 
MQ-9 (Reaper) 0.04 0.01 0.07 0.02 0.01 0.01 38.78 0.00 0.00 39.14 
RQ-8B (Fire Scout) 0.03 0.46 0.12 0.05 0.01 0.01 81.74 0.00 0.00 82.50 
RQ-7B (Shadow) 0.09 0.03 0.15 0.00 0.02 0.02 3.22 0.00 0.00 3.25 
MQ-1C (Gray Eagle) 0.11 0.03 0.20 0.01 0.03 0.03 24.81 0.00 0.00 25.04 
Total 0.46 0.60 1.27 0.16 0.16 0.16 265.29 0.01 0.01 267.74 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; GHG = greenhouse 

gas; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter;  
PM10 = particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007. 
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Table F-22 shows the annual emissions by UAV type from operations in the proposed corridor 
between R-2205 and R-2202. 

Table F-22.  Estimated Emissions from UAV Operations in the Proposed Corridor 
Between R-2205 and R-2202 

UAV 

Criteria Pollutant Emissions  
(Tons/Year) 

Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
1 

MQ-1 (Predator) 0.13 0.04 0.23 0.02 0.03 0.03 28.94 0.00 0.00 29.21 
MQ-4 (Global Hawk) 0.00 0.01 0.46 0.06 0.05 0.05 93.67 0.00 0.00 94.54 
MQ-5B (Hunter) 0.09 0.03 0.15 0.01 0.02 0.02 13.59 0.00 0.00 13.72 
MQ-9 (Reaper) 0.05 0.01 0.08 0.03 0.01 0.01 45.24 0.00 0.00 45.66 
RQ-8B (Fire Scout) 0.03 0.54 0.14 0.06 0.02 0.01 95.36 0.00 0.00 96.25 
RQ-7B (Shadow) 0.10 0.03 0.18 0.00 0.03 0.03 3.75 0.00 0.00 3.79 
MQ-1C (Gray Eagle) 0.13 0.04 0.23 0.02 0.03 0.03 28.94 0.00 0.00 29.21 
Total 0.53 0.70 1.48 0.18 0.19 0.19 309.50 0.01 0.01 312.36 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; GHG = greenhouse 

gas; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter;  
PM10 = particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007. 
 
Table F-23 shows the annual emissions by UAV type from operations in the proposed corridor 
between Fort Wainwright and R-2211. 

Table F-23.  Estimated Emissions from UAV Operations in the Proposed Corridor 
Between Fort Wainwright and R-2211  

UAV 

Criteria Pollutant Emissions  
(Tons/Year) 

Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
1 

MQ-1 (Predator) 0.13 0.04 0.23 0.02 0.03 0.03 28.94 0.00 0.00 29.21 
MQ-4 (Global Hawk) 0.00 0.01 0.46 0.06 0.05 0.05 93.67 0.00 0.00 94.54 
MQ-5B (Hunter) 0.09 0.03 0.15 0.01 0.02 0.02 13.59 0.00 0.00 13.72 
MQ-9 (Reaper) 0.05 0.01 0.08 0.03 0.01 0.01 45.24 0.00 0.00 45.66 
RQ-8B (Fire Scout) 0.03 0.54 0.14 0.06 0.02 0.01 95.36 0.00 0.00 96.25 
RQ-7B (Shadow) 0.10 0.03 0.18 0.00 0.03 0.03 3.75 0.00 0.00 3.79 
MQ-1C (Gray Eagle) 0.13 0.04 0.23 0.02 0.03 0.03 28.94 0.00 0.00 29.21 
Total 0.53 0.70 1.48 0.18 0.19 0.19 309.50 0.01 0.01 312.36 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; GHG = greenhouse 

gas; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter; PM10 = 
particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007 
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Table F-24 shows the annual emissions by UAV type from operations in the proposed corridor 
between Fort Wainwright and R-2205. 

Table F-24.  Estimated Emissions from UAV Operations in the Proposed Corridor 
Between Fort Wainwright and R-2205  

UAV 

Criteria Pollutant Emissions  
(Tons/Year) 

Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
1 

MQ-1 (Predator) 0.06 0.02 0.10 0.01 0.01 0.01 12.40 0.00 0.00 12.52 
MQ-4 (Global Hawk) 0.00 0.01 0.20 0.02 0.02 0.02 40.14 0.00 0.00 40.52 
MQ-5B (Hunter) 0.04 0.01 0.07 0.00 0.01 0.01 5.82 0.00 0.00 5.88 
MQ-9 (Reaper) 0.02 0.01 0.03 0.01 0.00 0.00 19.39 0.00 0.00 19.57 
RQ-8B (Fire Scout) 0.01 0.23 0.06 0.02 0.01 0.01 40.87 0.00 0.00 41.25 
RQ-7B (Shadow) 0.04 0.01 0.08 0.00 0.01 0.01 1.61 0.00 0.00 1.62 
MQ-1C (Gray Eagle) 0.06 0.02 0.10 0.01 0.01 0.01 12.40 0.00 0.00 12.52 
Total 0.23 0.30 0.63 0.08 0.08 0.08 132.64 0.00 0.00 133.87 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; GHG = greenhouse 

gas; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter; PM10 = 
particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007. 
 
Table F-25 shows the annual emissions from operations in all UAV corridors. 

Table F-25.  Total Estimated Emissions from UAV Operations in Proposed Corridors 

Corridor 

Criteria Pollutant Emissions  
(Tons/Year) 

Annual GHG Emissions  
(Metric Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
1 

Eielson Air Force 
Base to R-2211 0.46 0.60 1.27 0.16 0.16 0.16 265.29 0.01 0.01 267.74 

Eielson Air Force 
Base to R-2205 0.30 0.40 0.84 0.10 0.11 0.11 176.86 0.01 0.01 178.49 

Allen Army Airfield 
and R-2202 0.15 0.20 0.42 0.05 0.05 0.05 88.43 0.00 0.00 89.25 

R-2202 to R-2211 0.46 0.60 1.27 0.16 0.16 0.16 265.29 0.01 0.01 267.74 
R-2205 to R-2202 0.53 0.70 1.48 0.18 0.19 0.19 309.50 0.01 0.01 312.36 
Fort Wainwright and 
R-2211 0.53 0.70 1.48 0.18 0.19 0.19 309.50 0.01 0.01 312.36 

Fort Wainwright and 
R-2205 0.23 0.30 0.63 0.08 0.08 0.08 132.64 0.00 0.00 133.87 

Total 2.66 3.51 7.39 0.91 0.95 0.94 1,547.52 0.05 0.04 1,561.81 
Key:  CH4 = methane; CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; GHG = greenhouse 

gas; NOx = nitrogen oxides; N2O = nitrous oxide; PM2.5 = particulate matter less than 2.5 microns in diameter; PM10 = 
particulate matter less than10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compound 

1.  IPCC, Fourth Assessment Report and Global Warming Potentials, 2007. 
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USFWS U.S. Fish and Wildlife Service 
YTA Yukon Training Area  



 
Appendix G

 – Biological Resources  

 Ju
n

e 2013 
F

in
al 

G
–1 

 

 

APPENDIX G 
BIOLOGICAL RESOURCES 

G.1  BIOLOGICAL RESOURCE EXISTING MITIGATION MEASURES, BEST MANAGEMENT PRACTICES (BMPs), 
AND STANDARD OPERATING PROCEDURES (SOPs) 

Table G-1 lists biological resource mitigations, best management practices (BMPs), and standard operating procedures (SOPs) that have been 
identified in previous U.S. Army Alaska (USARAK), U.S. Air Force (Air Force), and U.S. Navy (Navy) documents and that are applicable to one 
or more Joint Pacific Alaska Range Complex (JPARC) actions.  Certain of these were originally developed for specific areas, and the language 
will need to be adapted to apply to specific JPARC definitive or programmatic actions subsequent to internal review. 

Table G-1.  Biological Resource Mitigation Measures, Best Management Practices (BMPs), and 
Standard Operating Procedures (SOPs) – Existing and Proposed from Past Documents 

No. 
Biological  
Subtopic Mitigation, BMP, or SOP Description 

Overlap with JPARC 
Location Reference 

Mitigation Measures 

1.  Birds - Flight 
Avoidance 

Reducing potential noise impacts to peregrine falcons and other resources by 
increasing existing flight avoidance efforts on the Yukon, Charley, and Kandik 
Rivers, within appropriate areas of Yukon Military Operations Areas 
(MOAs) 1, 2, 3, and 4 and by extending the avoidance period from April 15 to 
September 15.   

Fairbanks Area of Interest Air Force 1997, 
2010 

2.  Live Fire – Other 
Wildlife 

Continued compliance with U.S. Army Alaska (USARAK) Regulation 350-2, 
which requires units that discover wildlife (large mammals) on training ranges 
or in training areas while conducting live-fire exercises to immediately cease 
firing and report the location and number of animals to the Range Control 
office.   

USAG-AK lands USARAK 2011 , 
USARAK 2009a  

3.  Cranes – 
Overflights 

Pilots will be made aware of sandhill crane roosts along the Delta River and in 
the Donnelly Training Area (DTA) during spring and fall migration, and 
advised to alter travel paths during these times.  This advisory will reduce the 
potential for disturbance of those areas. 

All military lands and 
installations in Alaska and 
other lands and airspace in 
Alaska that could be affected 

USARAK 2009b 

4.  Eagles – 
Construction 

Survey construction sites, based on USFWS criteria, to ensure construction 
and occupancy of facilities would not impact eagle nesting and feeding habits. 

All military lands and 
installations in Alaska and 
other lands and airspace in 
Alaska that could be affected 

USARAK 2009b 

5.  Bison Continue to limit firing within 1,500 meters of bison. Fort Wainwright, DTA USARAK 2008a 
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Table G-1.  Biological Resource Mitigation Measures, Best Management Practices (BMPs), and 
Standard Operating Procedures (SOPs) – Existing and Proposed from Past Documents (continued) 

 

No. 
Biological  
Subtopic Mitigation, BMP, or SOP Description 

Overlap with JPARC 
Location Reference 

6.  Wildlife – 
Overflights 

Protect “at-risk” wildlife populations by restricting overflights during critical 
lifecycle periods.  “At-risk” populations and temporal and spatial protection 
parameters to be established through consultation with management agencies, 
and the smallest practicable and effective area mitigated.  

All MOAs Air Force 1997 

7.  Caribou – 
Overflights 

Protecting the Delta caribou herd by establishing a minimum overflight 
altitude of 3,000 feet above ground level (AGL), over calving areas, in 
appropriate areas of the Birch and Eielson MOAs from May 15 to June 15. 

Fairbanks Area of Interest Air Force 1997, 
2010 

8.  Dall Sheep – 
Overflights 

Protecting Dall sheep by establishing a minimum overflight altitude of 
5,000 feet AGL over lambing areas and spring mineral licks, in appropriate 
areas of Yukon 1, 2, 3, and 4, Buffalo, Eielson, and Fox MOAs (nominally 
May 15 to June 15), and over rutting areas (nominally from November 15 to 
December 15). 

Fairbanks Area of Interest Air Force 1997, 
2010 

9.  Invasive Species Continue collaborative invasive species management efforts with local area 
agencies and entities and include recommendations from these efforts in the 
development of garrisons’ invasive species programs. 

Fort 
Wainwright, DTA 

USARAK 2008a 

10.  Supersonic Minimizing potential impacts associated with supersonic operations by 
conducting supersonic operations at or above 5,000 feet AGL or 12,000 
feet above MSL, whichever is higher. 

Fairbanks Area of Interest  Air Force 1997, 
2010 

11.  Resource 
Protection  

Reducing potential impacts to subsistence and other resources by restricting 
the use of Yukon 5 to major flying exercises (MFEs) only and to sport hunting 
by conducting no MFEs during January, September or December. 

Fairbanks Area of Interest, all 
MOAs 

Air Force 1997, 
2010 

12.  Vegetation Conduct only hand clearing of trees greater than 1 inch in diameter or 5 feet in 
height within 50-foot vegetation buffer areas along either side of ephemeral 
and intermittent streams or other specifically designated areas. 

USAG-FWA lands USARAK 2008b  

13.  Vehicles and 
Streams 

No tracked or wheeled maneuvering is permitted within a 50-meter buffer 
around all streams, lakes, and any open, flowing water during the summer 
unless crossing at a 90-degree angle to the stream.  Fish spawning streams will 
not be crossed during summer. 

 
USAG-FWA lands 

USARAK 2005a, 
USARAK 2009a 

14.  Native Species Consideration will be given to native species as part of any revegetation 
initiative. 

Fort 
Wainwright, DTA 

USARAK 2008a 

15.  Wildlife – Noise Continue to conduct a detailed study to assess the effects of noise on wildlife.  
This would help natural resources and range managers to coordinate training 
schedules that minimize impacts to wildlife populations. 

Fort Wainwright  USARAK 2004 
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Table G-1.  Biological Resource Mitigation Measures, Best Management Practices (BMPs), and 
Standard Operating Procedures (SOPs) – Existing and Proposed from Past Documents (continued) 

 

No. 
Biological  
Subtopic Mitigation, BMP, or SOP Description 

Overlap with JPARC 
Location Reference 

16.  Bison USAG-FWA and USARAK have agreed not to conduct activities or 
operations in or near bison habitat during mid-February to early September 
when bison are present to minimize adverse effects on bison (USARAK 1999). 

USAG-FWA lands USARAK 2006a 

17.  Wildfires – 
Vegetation, 
Habitats 

When fire risk index is moderate or higher (when weather and fuels conditions 
are conducive to quick fire ignition and spread), use of pyrotechnics (including 
smoke, trip flares, or tracers) prohibited unless used in container that 
completely contains all burning elements of the device. 

USAG-FWA lands USARAK 2006a 

18.  Aircraft, River 
Corridor 
Protection 

Aircraft are required to maintain a minimum flight altitude of at least 
1,500 feet AGL over the Chena River Recreation Area from May 1 through 
September 30. 

Fort Wainwright, Fort Greely USARAK 1999 

19.  Aircraft, Habitat 
Protection 

Avoiding the creation of aircraft noise around the Gulkana and Delta National 
Wild and Scenic Rivers, Tangle Lakes area, Richardson Highway, and 
trumpeter swan nesting areas within the Fox MOA eastern boundary. 

Fairbanks Area of Interest Air Force 2010 

20.  Aircraft, Habitat 
Protection 

Reducing aircraft noise in the Salcha River and Harding Lake areas within the 
northwest boundary of the Birch MOA. 

Fairbanks Area of Interest Air Force 2010 

Best Management Practices (BMPs) and Standard Operating Procedures (SOPs) 

21.  Marine Wildlife  The majority of aircraft activities that might affect seabirds are 
concentrated within the Temporary Maritime Activities Area (TMAA) where 
the potential for bird aircraft strikes exists.  Pursuant to Navy instruction 
(OPNAVINST 3750.6R – Navy 2009), measures to evaluate and reduce or 
eliminate this hazard to aircraft, aircrews, and birds are implemented during 
activities in the TMAA.  

Gulf of Alaska Temporary 
Maritime Activities Area 

Navy 2011 

22.  Marine Wildlife Monitoring of seabird populations and colonies by conservation groups and 
researchers is conducted intermittently within coastal areas and offshore 
islands with limited support from various military commands. 

Gulf of Alaska Temporary 
Maritime Activities Area 

Navy 2011 

23.  Construction Re-
seeding 

Permanent seeding is used to control runoff and erosion on disturbed areas by 
establishing perennial vegetative cover from seed.  It is used to reduce erosion, 
to decrease sediment yields from disturbed areas, and to provide permanent 
stabilization.  Re-seed areas directly affected by construction with native grass 
or other appropriate vegetation.   Seed and vegetation sourcing should be 
scrutinized to assure native compliance.   

 USAG-FWA lands USARAK 2005b, 
USARAK 2008b 

24.  Preserving 
Natural 
Vegetation 

The principal advantage of preserving natural vegetation is the protection of 
desirable trees, vines, bushes, and grasses from damage during project 
development.  Vegetation provides erosion control, storm water detention, 

 USAG-FWA lands USARAK 2005b 
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Table G-1.  Biological Resource Mitigation Measures, Best Management Practices (BMPs), and 
Standard Operating Procedures (SOPs) – Existing and Proposed from Past Documents (continued) 

 

No. 
Biological  
Subtopic Mitigation, BMP, or SOP Description 

Overlap with JPARC 
Location Reference 

biofiltration, and aesthetic values to a site during and after construction 
activities. 

25.  Bird Habitat In accordance with the Fort Wainwright’s adherence to the Migratory Bird 
Treaty Act (MBTA), clearing of vegetation would occur before May 1 or after 
July 15 to minimize impacts on ground and tree nesting birds.  Clearing of 
vegetation may occur from May 1 to July 15 if surveys confirm that no active 
nests are present in the project area. 

Fort Wainwright USARAK 2007a 

26.  Streambank 
Stabilization and 
Repair 

Conduct stream bank stabilization and repair.  Construct or maintain hardened 
sites on stream banks or shorelines where bridging training habitually occurs.  
Harden shoreline for habitual amphibious training.  Conduct stream bank 
habitat improvement.  Utilize land rehabilitation and maintenance standard 
practice such as streambank repair (interior Alaska or South Central Alaska), 
revegetation, and soil stabilization practices (temporary and permanent). 

USAG-FWA lands USARAK 2007b 

27.  Watershed Soil 
Rehabilitation 

Conduct soil rehabilitation in the training areas to improve training realism and 
support long-term sustainability.  Utilize the land rehabilitation and 
maintenance standard practice of revegetation by employing a number of 
methods, including but not limited to aerial seeding, band fertilizer, broadcast 
fertilizer, broadcast seeding, chiseling, drill seeding, fabrics & netting, filter 
stripping, grassed waterways, mulching, hydro-seeding, soil amendments such 
as limestone & gypsum, moldboard plowing, offset disking, straw mulch, 
crimped straw mulch, disked sub-soiling, tandem disking, critical area 
treatment, grass sods, grass stolons, rhizomes, or topsoiling.  Employ 
techniques to prevent or reduce the effects of wind erosion and control dust on 
and off roads.  Methods include but are not limited to windrows, revegetation, 
aggregate application, windbreaks, surface roughness, wind strip cropping, 
ridging or roughening the soil surface to trap moving soil particles, and 
applying water or other emulsions to exposed soil. 

USAG-FWA lands USARAK 2007b 

28.  Wildlife Species 
including 
Threatened and 
Endangered 

Continued annual surveys and monitoring for wildlife species including 
moose, bears, bison, caribou, furbearer, small mammals, breeding birds, 
migratory birds, swans and other waterfowl, fish, whales (including belugas in 
Eagle River), and other rare, threatened, and endangered fish and wildlife 
species that may be present at these installations. 

USAG-FWA lands USARAK 2007b, 
USARAK 2006b 

29.  Fish and 
Wildlife 
Management 

Prepare, review, and update fish and wildlife management plans, to include the 
fish and wildlife management activity plan and habitat management plan.  Also 
forestry and integrated wildland fire management plans. 

USAG-FWA lands USARAK 2007b, 
USARAK 2006b 
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Table G-1.  Biological Resource Mitigation Measures, Best Management Practices (BMPs), and 
Standard Operating Procedures (SOPs) – Existing and Proposed from Past Documents (continued) 

 

No. 
Biological  
Subtopic Mitigation, BMP, or SOP Description 

Overlap with JPARC 
Location Reference 

Plan Preparation, 
Review, and 
Update 

30.  Forest 
Management 

Coordinate related projects (such as forestry practices, inventory, and 
monitoring; firewood cutting; and fuel hazard reductions) with fish and 
wildlife management activity plan and habitat management plan. 

USAG-FWA lands USARAK 2007b 

31.  Wildfire 
Monitoring 

Conduct monitoring of wildland fires on military lands.  Wildfire monitoring 
includes identification and reporting, monitoring progress as the wildland fire 
progresses, and wildfire incident coordination. 

USAG-FWA lands USARAK 2007b 

32.  Cover and 
Concealment 

Create, upgrade, repair, protect, or maintain cover and concealment by 
planting, protecting, and maintaining trees and shrubs or removing vegetation 
and foliage to accommodate large vehicles.  Utilize land rehabilitation and 
maintenance (LRAM) standard practices such as vegetation cutting and 
clearing (mechanical and hand), prescribed burning, vegetation protection, and 
revegetation. 

USAG-FWA lands USARAK 2007b 

33.  Fuel Hazard 
Reduction / Fire 
– Fuel Breaks 

Utilize LRAM standard practices such as vegetation cutting and clearing 
(mechanical and hand), prescribed burning, vegetation protection, and 
revegetation when maintaining fuel breaks, conducting firewood sales, 
improving training and habitat areas, timber harvests and stand improvements, 
and suppressing wildfires. 

USAG-FWA lands USARAK 2007b 

34.  Habitat 
Protection 

Prepare, coordinate, and review regulations and (GIS [geographic information 
system] environmental limitations) overlays that protect sensitive and 
important wildlife habitat by indicating areas where maneuver training is and 
is not allowed.  These would tier off the continued annual surveys and 
monitoring for wildlife species such as moose, swans, etc. 

USAG-FWA lands USARAK 2007b, 
USARAK 2008b, 
USARAK 2006a 

35.  Invasive Species 
Control 

Conduct invasive species control to control exotic and invasive species from 
spreading.  Control invasive species to protect natural species and improve 
training realism.  Utilize LRAM standard practices such as vegetation cutting 
and clearing (mechanical and hand), prescribed burning, and biological and 
chemical controls.  Continued vegetation management, including invasive 
species monitoring and management.  

USAG-FWA lands USARAK 2007b, 
USARAK 2008b, 
USARAK 2006b 

36.  Land Restoration Application of the Integrated Training Area Management (ITAM) program to 
inventory and monitor, repair, maintain, and enhance training lands.  

USAG-FWA lands USARAK 2008b 
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Table G-1.  Biological Resource Mitigation Measures, Best Management Practices (BMPs), and 
Standard Operating Procedures (SOPs) – Existing and Proposed from Past Documents (continued) 

 

No. 
Biological  
Subtopic Mitigation, BMP, or SOP Description 

Overlap with JPARC 
Location Reference 

37.  Surface Water, 
Construction 

All construction staging, fueling, and servicing operations would be kept at a 
minimum of 100 feet from surface waters. 

USAG-FWA lands USARAK 2008b 

38.  Vegetation Continued implementation of Range and Training Land Assessment (RTLA) 
and LRAM programs to minimize and rehabilitate vegetation damage, and to 
gather long-term monitoring data.  

USAG-FWA lands USARAK 2008b 

39.  Vegetation Implement invasive species prevention measures during construction activities 
such as washing of construction equipment prior to on-site construction 
activities and require gravel pits to be free of invasive species. 

USAG-FWA lands USARAK 2008b 

40.  Vegetation Retain 75-foot vegetation buffer areas along either side of ephemeral and 
intermittent streams or other specifically designated areas.  A 100-foot buffer 
would be maintained along Essential Fish Habitat 

USAG-FWA lands  USARAK 2010 

41.  Vegetation Revegetate areas that are not recovering naturally through the LRAM program.   USAG-FWA lands USARAK 2008b 

42.  Wetlands No fill or construction materials would be stockpiled in wetlands or waters of 
the U.S. without obtaining necessary permits.  All equipment operation would 
be confined to the project footprint to prevent unnecessary damage to adjacent 
wetlands and vegetation. 

USAG-FWA lands USARAK 2008b 

43.  Wetlands Stabilizing of all disturbed areas resulting from project construction using 
native vegetation to minimize erosion and subsequent sedimentation of 
wetlands and streams. 

USAG-FWA lands USARAK 2008b 

44.  Wetlands, 
Construction 

All cuts, fills, and disturbed areas resulting from project construction would be 
stabilized using native or other appropriate vegetation to minimize erosion and 
subsequent sedimentation of wetlands and streams. 

USAG-FWA lands USARAK 2008b 

45.  Wildlife and 
Fisheries 

Continued compliance with Federal and State laws and regulations relating to 
fish and wildlife conservation or management.  

USAG-FWA lands USARAK 2008b 

46.  Wildlife and 
Fisheries 

Continued development and implementation of an information and education 
program for personnel using USAG-FWA lands.  

USAG-FWA lands USARAK 2008b, 
USARAK 2006b 

47.  Wildlife and 
Fisheries 

Continued monitoring of effects of military training on select wildlife species 
(especially herd animals and waterfowl) and fisheries during vital seasons such 
as breeding, rearing of young, and migration.  

USAG-FWA lands USARAK 2008b 

48.  Wildlife and 
Fisheries 

To the greatest extent practicable, vegetation clearing would be avoided during 
the May 1 through July 15 USFWS Region 7 guidelines to reduce impacts to 
nesting migratory birds.  Visible bird nests would be identified and avoided. 

USAG-FWA lands USARAK 2008b 
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Table G-1.  Biological Resource Mitigation Measures, Best Management Practices (BMPs), and 
Standard Operating Procedures (SOPs) – Existing and Proposed from Past Documents (continued) 

 

No. 
Biological  
Subtopic Mitigation, BMP, or SOP Description 

Overlap with JPARC 
Location Reference 

49.  BMPs currently 
in place to 
respond to new 
or increasing 
impacts. 

Continued implementation of the INRMP, which helps maintain natural 
resource sustainability.  The INRMP contains specific actions to inventory, 
maintain, and improve wildlife and fisheries resources and their habitat. 

USAG-FWA lands USARAK 2008b 

50.  Invasive Species 
Management 

Conduct removal of invasive wildlife species from military lands, such as pike. USAG-FWA lands USARAK 2007b, 
USARAK 2006b 

51.  Wildlife Harvest Provide support to conduct wildlife harvest by setting population goals, 
supporting check stations, and enforcing state and federal laws, regulations, 
and policies during hunting seasons. 

USAG-FWA lands USARAK 2007b 

52.  Wildlife 
Protection and 
Conflict 
Avoidance 

Put in place measures to protect wildlife species and to promote conflict 
avoidance through policies and regulations. 

USAG-FWA lands USARAK 2007b 

53.   Vegetation Use of the RTLA program and LRAM program to inventory land conditions, 
monitor vegetation trends, repair damaged areas, and minimize future damage.  

USAG-FWA lands USARAK 2008b 

54.  Special Interest 
Areas 

Designate and manage appropriate areas as special interest areas. USAG-FWA lands USARAK 2007b 

55.  Fish and 
Wildlife 

Harassment of fish and wildlife is prohibited. Any action which disturbs fish 
and wildlife is considered harassment by Federal and Alaska state law. 
Harassment includes such things as pursuit with vehicles or aircraft, feeding 
and shooting of wildlife. Individuals who harass fish and wildlife are subject to 
prosecution. In addition, impact and training areas may be temporarily closed 
to artillery fire and aerial bombardment during periods of significant fish and 
wildlife use. The Alpha Impact Area at Fort Wainwright is closed 15 May 
through 30 June for moose calving. 

USAG-FWA lands USARAK 2009a 

56.  Fish Habitat Installation ITAM best management procedures are incorporated to minimize 
impact on fish habitat related to stream crossing and associated disturbance 
and/or erosion during maneuver training.  

Fort Wainwright, DTA USARAK 2008a 

1 Wording of measures to be adapted for specific JPARC locations, where applicable, subsequent to review. 
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APPENDIX H  
CULTURAL RESOURCES  

Table H-1.  NRHP-Listed Resources Under JPARC Airspace 
Airspace Property Location 

Buffalo MOA,  
Delta 4 MOA,  
Buffalo MOA (XB) 

Rapids Roadhouse Mile 227.4, Richardson Highway 

Delta 3 MOA Sullivan Roadhouse Mile 226, Richardson Highway 
Delta 3 MOA Big Delta Historic District Richardson Highway, Mile 274.5 at junction of Tanana and Delta Rivers 
Delta 3 MOA Rika’s Landing Roadhouse Mile 252, Richardson Highway. 
Yukon 3B MOA Kink, The East of Fairbanks, part of N fork of Fortymile River 
Yukon 2 MOA, 
Yukon 2 MOA (XD) 

Coal Creek Historic Mining 
District 

Along the Yukon R., SE of Circle, in Yukon-Charley Rivers NP 

Yukon 2 MOA, 
Yukon 2 MOA (XCB) 

Slaven, Frank, Roadhouse Left bank of the Yukon River, 0.25 mile from the mouth of Coal Creek 

Yukon 2 MOA, 
Yukon 2 MOA (XCB) 

Woodchopper Roadhouse Left bank of the Yukon River, 1 mile up from Woodchopper Creek 

Yukon 2 MOA, 
Yukon 2 MOA (XCB) 

McGregor, George, Cabin Left bank of the Yukon River, 2 miles down from Coal Creek 

Yukon 2 MOA, 
Yukon 2 MOA (XCB) 

Beiderman, Ed, Fish Camp Left bank of the Yukon River, 0.25 mile down across from the Kandick 
River 

Yukon 2 MOA, 
Yukon 2 MOA (XA) 

Central House Mile 128, Steese Highway 

Key:  JPARC=Joint Pacific Alaska Range Complex, MOA=Military Operations Area, NRHP=National Register of Historic Places. 
Source: NRIS 2010. 
 

 
Table H-2.  Known Archaeological Sites in the Expanded BAX Footprint 

Site Number NRHP Eligibility Site Type 
XMH-00274 Not evaluated Surface lithic scatter 
XMH-00322 Not evaluated Surface lithic scatter 
XMH-00323 Not evaluated Surface lithic scatter 
XMH-00902 Not evaluated Subsurface lithic scatter 
XMH-00903 Not evaluated Subsurface lithic scatter 
XMH-01071 Not evaluated Subsurface lithic scatter 
XMH-01333 Not evaluated Surface lithic scatter 
XMH-01360 Not evaluated Surface lithic scatter 
XMH-01364 Not evaluated Surface lithic scatter 
XMH-01365 Not evaluated Surface lithic scatter 
XMH-01366 Not evaluated Surface lithic scatter 
XMH-01369 Not evaluated Surface lithic scatter 
XMH-01377 Not evaluated Surface lithic scatter 
XMH-01378 Not evaluated Surface lithic scatter 

Key:  BAX = Battle Area Complex, NRHP=National Register of Historic Places. 
Source: USAG-FWA 2012. 
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Table H-3.  NRHP-Listed Resources Under Proposed UAV Airspace Corridors 
Proposed Corridors Property Location 

UAV Corridor between Eielson 
Air Force Base and R-2211 

City Hall, Old 410 Cushman St., Fairbanks 
Clay Street Cemetery (AHRS Site No. FAI-164) 7th Ave. and Riverside Dr., Fairbanks 
Davis, Mary Lee, House 410 Cowles St., Fairbanks 
F. E. Company Housing 505, 507, 521, and 523 Illinois St., Fairbanks 
F. E. Company Machine Shop 612 Illinois St., Fairbanks 

UAV Corridor between Eielson 
Air Force Base and R-2211/ 
UAV Corridor between Eielson 
Air Force Base and R-2205 

F. E. Company Manager’s House 757 Illinois St., Fairbanks 

UAV Corridor between Eielson 
Air Force Base and R-2211 

Federal Building Cushman St. and 3rd Ave., Fairbanks 
Illinois Street Historic District 300-700 Illinois St., Fairbanks 
Immaculate Conception Church 115 N. Cushman St., Fairbanks 
Joslin, Falcon, House 413 Cowles St., Fairbanks 
Lacey Street Theatre 504 Second Ave., Fairbanks 
Main School Jct. of 7th Ave. and Cushman St., Fairbanks 
Masonic Temple 809 1st Ave., Fairbanks 
Oddfellows House 825 1st Ave., Fairbanks 
Rose Building 520 Church St., Fairbanks 
Thomas, George C., Memorial Library 901 1st Ave., Fairbanks 

Key:  UAV=unmanned aerial vehicle, NRHP=National Register of Historic Places. 

Table H-4.  Federally Recognized Alaska Native Tribes Under JPARC Airspace 

Airspace 
Federally Recognized Alaska Native 

Tribe 

Buffalo MOA, Delta 4 MOA Village of Dot Lake 
Buffalo MOA, Buffalo MOA (XA), Delta 4 MOA Healy Lake Village 
Fox 3 MOA, Fox 3 MOA expansion Knik Tribe 
Fox 3 MOA, Fox 3 MOA expansion Native Village of Tyonek 
Naknek 1 MOA New Koliganek Village Council 
Stony A MOA, Stony B MOA Lime Village or 

Lime Village Traditional Council 
Stony A MOA, Stony A (XA) MOA, Stony B MOA, Stony B MOA (XA) Village of Stony River  
Stony B MOA, Stony B (XB) MOA Native Village of Crooked Creek 
Stony B MOA Native Village of Georgetown 
Stony B MOA Village of Red Devil 
Stony B MOA, Stony B (XD) MOA Village of Sleetmute  
Yukon 2 MOA, Yukon 2 MOA (XA), Yukon 2 MOA (XCB), Yukon 2 MOA (XE), Circle Native Community  
Yukon 3 High MOA, Yukon 3A MOA, Yukon 3B MOA, Yukon 4 MOA, Yukon 4 
MOA (XA) 

Native Village of Eagle 

Yukon 5 MOA Chalkyitsik Village 
Yukon 5 MOA Native Village of Fort Yukon 
Fox 5 MOA expansion Chickaloon Native Village 
Fox 6 MOA expansion, Paxon MOA Gulkana Village 
Paxon MOA Cheesh-Na Tribe (formerly the Native 

Village of Chistochina) 
Paxon MOA Native Village of Gakona 

Key:  JPARC = Joint Pacific Alaska Range Complex, MOA = Military Operations Area. 
Source: BLM 2011. 
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APPENDIX I  
LAND USE 

The descriptive information provided in the following subsections is arranged alphabetically. 

I.1 LAND MANAGEMENT PLANS AND STUDIES  

Table I-1 lists and describes land management plans and studies that are within the JPARC study 
area. 
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Table I-1.  Alaska Land Management Plans and Studies 

Reference/Plan Location/District Completed Excerpt / Description Related PA/Alt 

Alaska Department of Natural Resources (ADNR) - Division of Mining Land and Water 

Copper River Basin Area 
Plan (ADNR and 
ADFG 1986 a) 

Copper River Basin 
The Copper River 
Basin planning area, 
15.9 million acres of 
land, is located in the 
eastern portion of 
south-central Alaska. 

1986 Portions of Copper River Basin Area Plan have been modified or 
updated through the Gulkana River Planning efforts to ensure the whole 
area is managed via a coordinated effort. 
The majority of this land is under Federal ownership and is managed by 
the National Park Service or Bureau of Land Management. The Copper 
River Basin Area Plan addresses the management of approximately 3.3 
million acres of state lands. Native corporations within the planning 
area are entitled to approximately 1.8 million acres of land. Numerous 
small tracts of privately owned land, particularly near Glennallen, 
Copper Center, and Kenny Lake, exist within the area, and the 
University of Alaska also manages several small tracts of land near 
Glennallen and McCarthy. The Prince William Sound Area Plan 
(currently underway) and the Susitna Basin Area Plan are guides for 
management of state lands south and west of the Copper River Basin, 
respectively. The Tanana Basin Area Plan is a guide for management of 
state land north of the Copper River Basin. 
This final plan describes the intended uses of state lands. The plan 
contains recommendations on which tracts of land should be retained 
by the state, sold to private citizens, or exchanged for other tracts of 
land. In addition, the plan includes a process to identify how the plan 
will be revised and updated. 
Plan implementation will occur primarily through administrative 
actions: land designations; land sales, leases, permits; relinquishments 
of state selected land; additional selections of land; interagency 
memorandums of agreement; classification orders; and mineral closing 
orders. In addition, the department makes recommendations to the state 
legislature on legislative designations.  
Land use classifications and mineral closing orders will be signed for 
state lands in the basin. These classifications and orders are the formal 
record of primary and secondary uses allowed on state land and are 
recorded on status plats. (See Chapter 3 in the EIS for a more detailed 
discussion of plan implementation.) 
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Reference/Plan Location/District Completed Excerpt / Description Related PA/Alt 

Hatcher Pass Planning  
Hatcher Pass 
Management Plan 
(ADNR 1986) 
Hatcher Pass 
Management Plan 
Amendment (ADNR 
1989) 
Hatcher Pass 
Management Plan Public 
Review Draft 
(March 2010) 
(ADNR 2010a) 
Hatcher Pass 
Management Plan 
Revision (ADNR 2011a) 
Commissioner's Decision 
on Requests for 
Reconsideration of the 
November 17, 2010, 
Adoption of the Hatcher 
Pass Management Plan 
(ADNR 2011b) 

Hatcher Pass 
The management 
plan covers both the 
East and West sides 
of Hatcher Pass 
(Miles 8 to 37, 
Hatcher Pass Road), 
consisting of 310,310 
acres, extending from 
the Kashwitna River 
drainage in the north 
to the foothills of 
privately owned land 
in the south, and 
from the boundary 
with the Southeast 
Susitna Area Plan to 
the west then east to 
the boundary of the 
Matanuska Valley 
Moose Range. This 
includes the foothills 
and mountains of the 
Talkeetna Mountains, 
Independence Mine 
State Historical Park, 
Summit Lake State 
Recreation Site, Bald 
Mountain Ridge, 
Government 
Peak, mile 16 Ski 
Run, Archangel 
Creek, Reed Lakes, 
Little Susitna River, 
Craigie Creek, Lucky 
Shot, and Willow 
Mountain areas.  

May 2011 The ADNR has revised the state land management plan for 310,000 
acres of state land in the Hatcher Pass Management Planning area. The 
2010 Hatcher Pass Management Plan will replace the 1986 Hatcher 
Pass Management Plan and 1989 amendment to that plan.  The 2010 
management plan consists of the Public Review Draft and the 
Approved Revisions to the Public Review Draft.  The Approved 
Revisions are the revisions to the draft plan adopted by the 
Commissioner of the Department of Natural Resources. These, plus the 
Public Review Draft, constitute the final plan. The Issue Response 
Summary addresses all of the issues identified through the public and 
agency comments and provides recommendations for revisions to the 
plan where appropriate.  Refer to the Issue Response Summary for an 
evaluation of the issues and ADNR responses to them. 
The purpose of the 2010 Hatcher Pass Management Plan is to provide a 
basis for decision making on the management of land and resources on 
state and borough lands within the plan boundary. It is used by the 
Division of Mining, Land and Water and the Division of Parks and 
Outdoor Recreation as the basis for overall area management and by the 
Division of Parks and Outdoor Recreation in daily operational 
decisions. Mat-Su Borough land in the Government Peak unit is also 
affected by the recommendations of the plan. 
The Hatcher Pass Management Plan designates primary uses on state 
land, provides general management guidelines for a variety of land uses 
and resources, and identifies specific management intent for individual 
units of land. All state land within the planning area is primarily 
designated for recreational use, consistent with the 1986 Management 
Plan. This land will be retained in state ownership and managed 
primarily for public recreation. A Land Classification Order will be 
adopted with this plan, which classifies each unit of land consistent 
with the land use designations specified in the plan. Over 300,000 acres 
of land are classified or reclassified. 
The plan also provides recommendation on facility development and 
siting, subsurface resources, and habitat protection and identifies 
allowed and prohibited uses on an areawide and management-specific 
basis. Further, it recommends changes to the current pattern of 
motorized/nonmotorized areas and provides an alternative pattern for 
such uses, based on public input. Continued mineral development is 
allowed in areas now open to mining.  

Fox MOA 
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Reference/Plan Location/District Completed Excerpt / Description Related PA/Alt 

Nancy Lake Planning 
Nancy Lake State 
Recreation Area Master 
Plan (ADNR 1983) 
Nancy Lake State 
Recreation Area 
Management Plan, 
Planning Update #1 
(ADNR 2011c) 
Nancy Lake State 
Recreation Master Plan 
Update (In Progress) 

Nancy Lake State 
Recreation Area 
NLSRS contains 
approximately 36 
acres of state owned 
lands managed for 
intensive recreational 
use. A campground, 
picnic area, and boat 
launch are located 
within NLSRS. 

In Progress Since the last Nancy Lake State Recreation Area (NLSRA) 
Management Plan was finalized in 1983, the Matanuska Valley and 
Anchorage bowl population has grown, and development of private 
land on lakes adjacent to / within the recreational area has resulted in 
increased use and impacts on area resources. As more remote parcels 
are developed in the area, there is increasing pressure to provide 
convenient access to private lands. Additionally, the number of docks 
and other structures within the water bodies of NLSRA has risen 
dramatically and changed the character of the adjacent public lands.  
In an effort to address these issues, the Division of Parks and Outdoor 
Recreation has initiated a planning effort to revise the 1983 NLSRA 
plan. The revised plan will provide management guidelines, 
recommendations for facility development within NLSRA and will 
identify opportunities to enhance recreational opportunities and access.  
The revised plan will address the following issues identified by staff 
and the public: 
Address resource impacts from existing trails and roads. 
Determination of the Division of Parks and Outdoor Recreation role in 
providing access for private property owners within, contiguous, and 
adjacent to NLSRA. This issue includes OHV and highway vehicle 
access on the Lynx Lake Road; OHV access on Butterfly Lake Trail; 
and storage of boats and personal property on park-managed land and 
water. 
Establish standards for restricted openings on existing trails to allow 
access when conditions do not permit opening the entire area south of 
the parkway to snowmobiles. 
Establish standards for opening the entire area south of the parkway to 
the use of snowmobiles. 
Establish permit standards for dock construction on park-managed 
water and determine a course of action to address the over 200 existing 
unpermitted docks. 
Establish permit standards for placement of other structures (shoreline 
revetments, boathouses, boat launches, boat lifts, awnings, etc.) on 
park-managed land and water and determine a course of action to 
address existing unpermitted structures. 
Establish park specific guidance for abandonment of vehicles and 
structures on park-managed land and water. 
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Yukon Tanana Basin Area 

Upper Yukon Area Plan 
(ADNR 2003) 

Upper Yukon Area  
This area is situated 
adjacent to the 
Canadian border, 
north of the Alaska 
Highway and mostly 
south of the Yukon 
River. The north and 
northwest portions of 
the planning area 
boundary are 
contiguous with the 
Yukon - Charley 
Rivers National 
Preserve, and the 
south and west 
portions of the 
planning area 
boundary are 
contiguous with the 
boundary of the 
state’s Tanana Basin 
Area Plan. Within the 
planning area 
boundary is the 
Fortymile River 
component of the 
National Wild and 
Scenic River System. 

February 
2003 

There are approximately 5.3 million acres in the planning area under all 
ownerships. The Upper Yukon Area Plan directs how the Alaska 
Department of Natural Resources (ADNR) will manage state-owned 
(2,586,018 acres) and state-selected (1,938,083 acres) uplands and all 
shorelands, within the planning boundary. 
This plan describes the intended uses of state lands. The plan directs 
which state lands will be retained by the state and which should be sold 
to private citizens, used for public recreation, or used for other 
purposes. 
USES AND RESOURCES WITHIN THE PLANNING AREA 
Uses of State Land. The plan outlines management objectives for state 
land. This includes describing what resources and valid existing uses 
should be protected and what uses are most suitable for development or 
protection on state land during the planning horizon. 
State-Selected Land and Land Susceptible to Navigation. Some 
lands have been selected but not yet been conveyed to the state. Other 
lands are under water bodies surrounded by Federal lands that, if 
determined navigable, are state owned. In both cases, the plan 
determines how to manage these lands if they are state owned. 
Land Sales. The planning process reviewed the state land holdings to 
determine which undeveloped lands are suitable for settlement uses in 
the future. 
Roads, Trails, and Access. The plan considers access across state 
lands, including existing and proposed roads, trails, easements, and 
rights-of-way. 
Mining. The plan addresses mineral development on state land. The 
plan also considered policies concerning areas of state land to be 
subject to leasehold location or closed to new mineral location. 
Recreation. Recreation is a popular use of state land. The plan includes 
management intent language pertaining to the nature of recreation, 
which tends to be of a dispersed, motorized and nonmotorized type 
within the planning area. This language is included in the explanation 
of the General Use designation that is used to establish ADNR 
management direction for large areas of state land. Recreation is 
considered an allowed use within the planning area, consistent with the 
requirements of generally allowed uses under 11 AAC 96 and the 
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Reference/Plan Location/District Completed Excerpt / Description Related PA/Alt 

standards of AS 38.05.200 as they may apply. 
Fish and Wildlife Habitat and Harvest. The plan documents fish and 
wildlife habitat and harvest areas and provides management intent and 
guidelines for these resources and uses. 
WHAT THE PLAN WON’T DO 
The Upper Yukon Area Plan is not the only way in which land 
management goals are implemented. The area plan is coordinated with 
a variety of other programs and projects implemented by the 
Department of Natural Resources and other state agencies. There are 
some important issues that are not addressed in this plan: 
Non-DNR Lands. This plan does not apply to Federal, municipal, 
private, University of Alaska, Alaska Department of Transportation and 
Public Facilities, or Mental Health Trust lands. 
Fish and Wildlife. Allocation of fish and game stocks and regulating 
methods and means of harvest are the responsibility of the state Boards 
of Fisheries and Game. 
Generally Allowed Uses. The area plan does not regulate activities that 
do not require a written authorization on state land, such as hiking, 
camping, boating, hunting, and fishing. Many low intensity forms of 
use are allowed on state land without authorization, consistent with 
11 AAC 96.020. The section on regulations describes these uses and 
whether certain types of activities are controlled by more specific 
stipulations. 
Decisions on Specific Applications. While this plan provides general 
management intent for state lands, the plan does not make decisions 
about specific land-use authorizations. These decisions are made 
through the application review process. Land use authorizations must, 
however, be consistent with the plan and existing laws and regulations. 
Actions by Agencies Other Than ADNR. The plan does not provide 
management intent for prescribing actions and policies for agencies and 
governments other than ADNR. 
Navigability Determinations. While this plan provides management 
intent for shorelands beneath navigable waters, it does not make 
determinations as to which waters are navigable. Determinations of 
navigability are made by both the state and Federal governments and 
can be fairly detailed and complex. A listing of these determinations is 
available from the Division of Mining, Land and Water. Most of the 
streams in the planning area do not have navigability determinations 
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and, in at least one instance, there is some degree of uncertainty 
between the amount and area of navigability—specifically, on the 
Fortymile River system. The state and the Federal governments are 
considering working to resolve some of the issues of navigability on the 
Fortymile system and, hopefully, this will provide increased certainty 
over how the shorelands (state owned) are to be managed in 
consideration of the adjacent federal uplands, which are part of the 
Federal Wild and Scenic River System. 
Airspace and Military Operations. The plan does not impose 
restrictions on civilian or military use of airspace above the planning 
area. This has been an issue because part of the planning area has been 
designated as a Military Operations Area (MOA), and Air Force 
training activity has had impacts on wildlife and human activities. In 
1997, the Alaska MOA EIS Record of Decision mandated 
establishment of the 11 AF (Air Force) Resource Protection Council, 
which is made up of citizens and representatives from resource 
management agencies. The council recommends mitigation measures 
for the Air Force to implement. 
SUMMARY OF PLAN ACTIONS 
Land Use Designations. Portions of each region and all management 
units are assigned a land use designation that represents the uses and 
resources for which the area will be managed. This has been done to 
establish the dominant land management objective for state land.  
Management Intent. The plan presents management intent and 
management guidelines that explain ADNR’s overall resource 
management objectives for each region and management unit. The plan 
also provides resource and use information for land managers.  
Management Guidelines. According to the Alaska Constitution, state 
lands are to be managed for multiple uses. When potentially conflicting 
uses are designated in a management unit, the plan provides guidelines 
to allow various uses to occur without unacceptable consequences. 
Reference to the management guidelines is especially critical in this 
area plan because the vast land area encompassed by the plan 
necessitates the use of the General Use designation. This is a multiple 
use designation, and its management intent and guidelines must be 
consulted in order to get a proper sense of how a tract of land is to be 
managed when affected by this designation. 
Classifications. All state lands in the planning area will be classified 
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consistent with the land use designations in this plan. Classifications 
made by the plan will be noted to state land status plats. The Land 
Classification Order adopted with this plan enacts and imposes the 
classifications that are identified as designations in the area plan. 
Summary of Plan Implementation and Modification. The plan is 
implemented through administrative actions such as leases, permits, 
land conveyances, classification orders, and mineral orders. The plan 
serves as the final finding for land classifications and mineral orders. 
Detailed recommendations and procedures are presented within the plan 
implementation. 
Economic and social conditions in Alaska and the planning area are 
sure to change, and the plan must be flexible enough to change with 
them. The plan will be reviewed regularly to monitor progress in 
implementing the plan and to identify problems that may require 
amendment or modification.  
Specific modifications may be made whenever conditions warrant 
them, though a request for these changes must follow certain 
procedures. The plan may be amended after public review, consultation 
with the appropriate agencies, and approval by the Commissioner of 
ADNR. Special exceptions and minor changes must follow certain 
procedures.  

Yukon Tanana Area 
Planning 
Tanana Basin Area Plan 
for State Lands 
(ADNR 1991) 
Yukon Tanana Area Plan 
(YTAP) (In Progress) 
Planning Update (No. 1 
(ADNR 2010 b)  

Yukon Tanana Area 
General state land 
within boundary 
includes the western 
portion of the 
existing TBAP 
boundary; previously 
un-classified state 
owned and selected 
land northwest of 
Fairbanks (near 
Rampart); and state 
owned and selected 
land within the 
Denali Borough. 
Also includes the 

In Progress The Resource Assessment and Development Section, within the 
Division of Mining, Land and Water, has initiated the development of 
the Yukon-Tanana Area Plan (YTAP). The existing area plan within the 
YTAP boundary, the Tanana Basin Area Plan (TBAP), was adopted in 
1985 and updated in 1991. The YTAP will account for changes in land 
ownership; to reflect the current and anticipated physical, economic, 
and social factors in the area and to provide a sufficient land base for 
the development and conservation of the state’s natural resources.  
The YTAP boundary encompasses over 15 million acres of state and 
nonstate land. There are approximately 6 million acres of general state 
owned or selected land and almost 1 million acres of state Legislatively 
Designated Areas (LDAs) within the boundary. The Tanana Valley 
State Forest and the Minto Flats State Game Refuge are the two LDAs 
within this area.  
The remaining portion of the TBAP, with some exceptions, will be 
addressed in the new Eastern Tanana Area Plan (ETAP). Together, the 
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Tanana Valley State 
Forest and the Minto 
Flats State Game 
Refuge. 

YTAP and the ETAP will constitute the revision of the existing Tanana 
Basin Area Plan and will provide management policy for state-owned 
and selected land in this area of the state. Management direction 
provided in these plans will supersede management direction contained 
in the existing Tanana Basin Area Plan. Both planning efforts are 
expected to take between 2 and 3 years to complete and will be 
conducted concurrently, in order to ensure consistency in approach and 
management recommendations. These plans will not affect Federal, 
borough, Mental Health Trust, University, Native, or other private lands 
and will not affect oil and gas lease sales or gas only lease sales. 
Following the completion the scoping meetings a planning update will 
be provided to the public. Afterwards, development will begin on the 
Public Review Draft of the Yukon Tanana Area Plan. Due to the size of 
the planning area, it may be some time before a draft of the plan is 
available for review. 

Eastern Tanana Planning 
Tanana Basin Area Plan 
for State Lands 
(ADNR 1991) 
Eastern Tanana Area Plan 
(ETAP) (In Progress) 
Planning Update No. 1 
(ADNR 2009) 

Eastern Tanana Area 
Includes the eastern 
portion of the 
existing TBAP 
boundary with the 
exception of Tangle 
Lakes Special Use 
Area 

In Progress The Resource Assessment and Development Section, within the 
Division of Mining, Land and Water, has initiated the development of 
the ETAP.  The existing area plan within the ETAP boundary is the 
TBAP developed in the early 1980s, adopted in 1985, and updated in 
1991. The ETAP will revise/update the existing plan to account for 
changes in land ownership; reflect the current and anticipated 
economic, social, and environmental conditions in the area; and provide 
a sufficient land base for the development and conservation of the 
state's natural resources.  
The ETAP boundary contains approximately 6.5 million acres of 
general state owned and selected lands, plus over 1 million acres of 
LDA located within the eastern portion of the existing TBAP boundary, 
with the exception of Tangle Lakes Special Use Area.  This area is 
excluded from the ETAP, primarily because the area is being 
administered by the South Central Regional Office of ADNR based out 
of Anchorage and the area is functionally similar to other lands adjacent 
to the Denali Highway corridor. This area will now be included in the 
Copper River Basin Area plan.  
The remaining portion of the TBAP will now be addressed in the new 
YTAP. Together, the ETAP and the YTAP will constitute the revision 
of the existing TBAP and will provide up-to-date management direction 
for the state-owned and selected lands in the area. These plans will not 

 

http://dnr.alaska.gov/mlw/planning/areaplans/tanana�
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affect Federal, borough, Mental Health Trust, University, Native, or 
other private lands and will not affect oil and gas lease sales or gas-only 
lease sales. 
ADNR plans to hold public meetings in April 2011 to explain the 
planning process, gather information, and solicit your comments and 
input. A public review draft will be completed thereafter.  
Both the ETAP and the YTAP planning efforts are expected to take 
between 2 and 3 years to complete and will be conducted concurrently, 
in order to ensure consistency in approach and management policy. 

Bureau of Land Management (BLM) 

Gulkana River Planning 
River Management Plan 
Revision for Gulkana 
River (BLM 2006) 
(Revised from the 1983 
Plan) 
Special Use Land 
Designation for Gulkana 
River Shorelands and 
Waters (ADL 229819) 
With Amendments to the 
Copper River Basin and 
Susitna Area Plans and 
Associated Classification 
Orders (SC-86-014A01 
and SC-86-030A02) 
(BLM no date) 

 August 
2006 

MANAGEMENT PLAN 
The 1983 plan identifies several management objectives that have not 
been met, including:  
Identifies management objectives and recognizes that the Wild and 
Scenic Rivers Act requires that a national wild and scenic river corridor 
be administered to protect and enhance the outstandingly remarkable 
values for which it was designated. Establish level and distribution of 
recreational river use.  
Establish limits on uses within the river management corridor.  
This plan implements the following revisions: 
Identifies and describes the outstandingly remarkable values and 
management objectives for the Gulkana River corridor.  
Develop a management strategy for the Gulkana Wild River corridor to 
address increased visitor use and impacts associated with that increased 
use and protect resource values on the river.  
Update information in the 1983 plan to reflect current conditions, 
increased user trends on the river, and changes in law or policy. Those 
changes are made in this revision. 
The following are this plan’s management goals: 
Prevent degradation of the water quality.  
Preserve the river and its immediate environment in its natural, 
primitive condition.  
Maintain or enhance fish habitats.  
Maintain or enhance wildlife habitats.  
Maintain a diversity of recreation experiences within the river corridor.  
Maintain scenic quality in the corridor. 
The following is a summary of resolutions to major issues and 
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management concerns for this plan’s management area.  Additional 
resolutions are detailed in the plan. 
Powerboats  
A powerboat closure 1mile above the confluence of the West Fork with 
the main stem of the Gulkana. This will be a seasonal closure (5/15 – 
8/15). This closure is recommended by BLM to be adopted by ADNR 
in their Special Use Land Designation for the Gulkana River.  At this 
time, ADNR has not adopted this measure in their SULD; it will remain 
in place as a BLM recommendation.  
A ban of jet skis on all segments of the river within the Wild and Scenic 
River corridor. This closure is recommended by BLM to be adopted by 
ADNR in their Special Use Land Designation for the Gulkana River. At 
this time, ADNR has not adopted this measure in their SULD; it will 
remain in place as a BLM recommendation.  
A seasonal closure (5/15 – 8/15) on airboats on all segments of the river 
within the Wild and Scenic River corridor. This closure is 
recommended by BLM to be adopted by ADNR in their Special Use 
Land Designation for the Gulkana River. At this time, ADNR has not 
adopted this measure in their SULD; it will remain in place as a BLM 
recommendation.  
Powerboat use (including airboats) will be allowed for access to private 
land, for administrative use, or for emergency purposes. 
Off-Highway Vehicles 
The use of OHVs within the wild river corridor will be limited to the 
following situations:  
OHVs may be operated on the following trails, which will be 
designated and marked as such on the ground: Haggard Creek trail, 
Middle Fork trail, Twelvemile trail, Swede Lake trail, Dickey Lake 
trail, Hungry Hollow trail, South Middle Fork extension trail, Northeast 
Middle Fork extension trail, Northwest Middle Fork extension trail, 
Fish Lake trail, and West Fork trail. See Map 2.  
Other existing trails within the corridor, including trails that have 
developed off the trails listed above, will be permanently closed.  
OHVs will be encouraged to park out of sight of the river. On some 
trails, OHV parking areas will be provided out of sight of the river for 
those users wishing to fish or camp on the river.  
Trail designations do not apply to snowmachines from 10/15 to 4/15. 
Roads 
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New roads, highways, railroads, and similar systems of overland 
transportation will generally not be permitted within or across the wild 
river corridor. 
Aircraft Use Permitted Within the Wild River Corridor 
Aircraft operations in the river corridor for traditional float plane use on 
lakes, for fire and rescue operations, and on traditional tundra landing 
areas is allowed except for use of the water surface on any part of the 
Gulkana River channel within the designated corridor. No commercial 
helicopter-supported activities will be permitted within the corridor. 
Air Force and FAA planning decisions have excluded the Gulkana 
National Wild River corridor from the Fox Military Operations Area 
(MOA). BLM will continue to recommend exclusion of the corridor 
from this MOA in any future planning documents to minimize 
low-flying military flights in the corridor.  
Wild River Corridor Management Effects on Traditional Subsistence 
Activities 
The Gulkana National Wild River corridor, as unencumbered Federal 
land, is part of the Federal subsistence hunting unit. As such, BLM will 
continue to provide access to the area subject to reasonable regulation 
to protect the outstandingly remarkable values of the river. Means of 
access that have been demonstrated to be traditional include 
powerboats, snowmachines, and OHVs including four-wheelers and 
large tracked rigs.  
Trapping within the wild river corridor is permitted, subject to state and 
Federal regulations. Establishment of new trapping cabins within the 
corridor will not be permitted.  
Subsistence use of timber for fuel wood and house logs is allowed by 
permit. 
Management Under the National Wild River Designation Effects on 
Hunting and Fishing Use 
Hunting and fishing is permitted, subject to applicable state and Federal 
regulations. 
Maintenance and Enhancement of River Water Quality  
All use authorizations will include measures to control water pollution. 
These include but are not limited to:  
All Special Recreation Permits issued for commercial guiding on the 
river require the use of portable systems for packing out human waste.  
Any permitted use that includes the use of OHVs will be consistent 
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with the conditions described above under Action Item 1.2. OHVs will 
use authorized stream crossings.  
Any permitted use will include stipulations for the proper storage and 
handling of hazardous materials. Fuel storage will not occur closer than 
100 feet from any river, lake, stream, or wetland.  
BLM will cooperate with the Alaska Department of Environmental 
Conservation and, where appropriate, the U.S. Environmental 
Protection Agency for the purposes of preventing, eliminating, or 
diminishing the pollution of river water levels consistent with the 
Federal Clean Water Act and state water quality standards. 
Manage Mineral Development to Minimize Adverse Effects on the 
Resource Values for which the River Was Designated 
ANILCA, with designation of the Gulkana as a Wild and Scenic river, 
withdrew lands within ½ mile of the river from mineral entry or mineral 
leasing. No mining claims are left within the river corridor. Therefore, 
no mineral development or leasing will occur within the Gulkana 
National Wild River corridor. 
Mange Recreation Facilities to Provide a Positive Recreation 
Experience While Protecting Outstandingly Remarkable Values on the 
River 
Those facilities necessary to maintain the natural values of the river 
area and provide for the health and safety of the visitors are provided 
and will be maintained on a scheduled basis.  
There are currently four maintained outhouses on the river: Middle 
Fork, Canyon Rapids, and two at the West Fork confluence. These 
outhouses will receive regular maintenance by BLM, including 
relocation when they are full. However, Phase II and III actions on all 
segments of the river call for eventual removal of these facilities. 
Removal is contingent on implementation of all preceding Phase I or II 
actions (increased education, requiring users to pack out human waste) 
and meeting of human waste standards identified under Item 8.  
Dispersed campsites on the river will be managed and maintained as 
follows by river segment. The following section describes management 
indicators, standards, and Phase I and II actions that will be taken.  
Permitting Other Facilities Within the River Corridor 
Permits or leases that require permanent facilities will not be granted. 
Permits or leases that require temporary facilities will be considered if 
it can be clearly demonstrated that the use of such facility enhances the 
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outstandingly remarkable values of the river.  
Permits will not be issued for cabins used for recreational purposes. No 
new cabins will be permitted for subsistence trapping purposes. 
Existing cabins may be permitted if it can be clearly demonstrated that 
they are necessary for support of trapping operations. 
Management of Public Recreational Use of the Wild River Corridor  
Implement the indicators, standards, management actions, and 
monitoring described below under this action item. If monitoring 
determines that standards are not being met, Phase I management 
actions will be implemented and monitoring will continue. Phase II 
management actions would include a permit system limiting launches 
per day out of Paxson, based on number of campsites available in the 
first day’s float. Specific actions are described within the plan that 
describes, by river segment, indicators, standards, management actions, 
and monitoring that would occur. 
Identify and Protect Historic and Cultural Resource Values Within the 
Wild River Corridor  
Surface-disturbing projects within the wild river corridor will not be 
allowed without implementing the cultural resource protection actions 
as outlined in 36 CFR subpart 800. 
Provide cultural resource interpretation information at Paxson Lake 
Campground.  
Fire Management Within the Wild River Corridor 
Fire suppression activities within the corridor are carried out under 
interagency agreement. The main stem of the Gulkana is currently 
classified as a modified suppression class, which provides flexibility in 
the selection of suppression strategies. When risks are high, the 
response is analogous to a Full suppression class; when risks are low, 
the appropriate response is analogous to Limited. The goal of a 
modified suppression class is to balance acres burned with suppression 
costs and, when appropriate, to use wildland fire to accomplish land 
and resource objectives.  
Prescribed burn plans within the Gulkana National Wild River corridor 
will address visual resource concerns consistent with management 
under a Visual Resource Management Class I. In order to protect visual 
resources and water quality, a vegetation buffer will be provided along 
the river. This will be accomplished by not lighting directly along the 
river and by burning within a prescription that allows for a mosaic of 
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burned/unburned vegetation within the river corridor.  
Prohibit open fires within the river corridor during periods of extreme 
fire danger. Prohibitions will be coordinated with State Division of 
Forestry areawide open-burning bans. 
Effects of the Wild and Scenic River Management on State, Native, and 
Other Private Lands Adjacent to the Wild River Boundaries 
As described in Part III of this plan, the Gulkana is a navigable river; 
therefore, the BLM acknowledges the state’s ownership between the 
ordinary high water marks. State-managed lands between the ordinary 
high water marks will be managed cooperatively by the state and BLM, 
consistent with the 1985 MOU between BLM and the State of Alaska 
on the management of the Gulkana National Wild River and 
surrounding area. BLM will continue to work with the state on 
implementation of specific action items described in this plan. 
Management actions that are designed to occur within the ordinary high 
water marks are BLM recommendations. If they are not adopted by the 
state in a Special Use Land Designation, they will remain as BLM 
recommendations.  
The Gulkana National Wild River corridor is an emphasis area for 
acquisition of adjacent private lands. BLM will be open to purchase of 
adjacent private lands by willing sellers, in order to prevent 
development and protect resource values. Acquisitions will be 
consistent with FLPMA and BLM implementing regulations.  
For the parcels described in section III-D of this plan that have been 
acquired by BLM since 1983, BLM will pursue inclusion and the 
appropriate boundary adjustments necessary to include these in the 
Gulkana National Wild River corridor.  
Continue to lease two parcels for personal use. These two parcels are 
what remain as the resolution of the Burns T&M site described in 
section III-D of this plan. These are life-long leases and will terminate 
when the current lessees die.  
BLM will continue to coordinate with Ahtna Corporation and Gulkana 
Village on implementation of this plan and on management of 
ANCSA 17(b) easements in the Lower River portion, outside of the 
Gulkana National Wild River corridor. 
Protecting the Scenic Quality of the Landscape Within or Adjacent to 
the Wild River Corridor 
The Gulkana National Wild River corridor will be managed under a 
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Class I Visual Resource Management class, with an objective to 
preserve the existing character of the landscape. The level of change to 
the characteristic landscape should be very low and must not attract 
attention. The following management considerations will be applied:  
Designated OHV routes will be maintained to minimize impacts to the 
viewshed from the river. OHVs will be encouraged to park out of sight 
of the river.  
Mineral exploration and development is prohibited based on 
withdrawals associated with the ANILCA designation of the river.  
Prescribed fires will be conducted under a prescription that results in a 
mosaic burn pattern and provides a buffer along the river’s edge.  
Subsistence firewood and house log gathering will not be conducted in 
a manner that leaves stumps or slash visible from the river.  
Dispersed campsites will be managed to minimize visual impacts 
(utilize vegetation screening, manage to minimize bare ground and soil 
compaction).  
Outhouses will be placed out of sight of the river, and other recreation 
facilities along the river will be as visually unobtrusive as possible. 
Will Pipelines or Electrical Transmission Facilities Be Permitted 
Within the Wild River Corridor? 
New pipelines and electrical transmissions will not be permitted within 
or across the wild river corridor unless conditions of ANILCA 
Section 1105 and the WSRA are met. 
Water Rights 
A reservation of minimum water flows sufficient for public recreation 
and to support the values for which the area was designated has been 
filed with the Alaska Department of Natural Resource, Division of 
Land and Water Management. BLM will continue to track this filing. 
SPECIAL USE LAND DESIGNATION 
The Gulkana River was designated as a Wild River through the Alaska 
National Interest Lands Conservation Act Additions, Title VI, Sec. 603 
in 1980. In 1989, the 9th Circuit Court found the Gulkana River 
navigable and, therefore, state owned. State-owned shorelands adjoin 
uplands owned by the BLM, Alaska Department of Transportation and 
Public Facilities (DOTPF), Gulkana Village Corporation, Ahtna Inc., 
and a few private landowners. Because there are only a few parcels of 
ADNR-managed uplands adjacent to the river, and these parcels are 
located on the extreme upper reaches of the river’s tributaries, the 
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Special Use Land Designation (SULD) does not address uses on 
ADNR-managed uplands along the river.  
The ADNR is establishing a SULD to regulate certain activities on 
State of Alaska shorelands and waters of the Gulkana River and its 
tributaries and lakes.  This SULD restricts specific uses on state lands 
and waters within the designated area. This action also amends the 
Copper River Basin and Susitna Area Plans, so the river is managed as 
a single unit. This designation does not restrict uses outside of the 
designated area. Motorized access to private lands within the SULD 
will not be affected by this designation. 
The shorelands and waters of the Gulkana River and Paxson Lake have 
high public recreation and fish and wildlife habitat values. The Gulkana 
River is the largest clear water river in the Copper River System. 
Paxson Lake and the Gulkana River provide outstanding public 
recreation values, including remote camping opportunities, scenic 
landscapes, fishing and boating. These waters also provide considerable 
salmon spawning and rearing areas. Lands surrounding the Gulkana 
River and Paxson Lake are important habitat for wildlife and support 
large numbers of nesting trumpeter swans. Lands south of Paxson Lake 
between the Richardson Highway and the river are important caribou 
habitat. Commercial and noncommercial sport fishers (motorized and 
nonmotorized), whitewater boaters, campers, and bank anglers use this 
river and lake system extensively.  
Powerboat use is mainly on the lower river and Sourdough segments of 
the river. Float use occurs in all segments of the river system and on 
Paxson Lake. Bank angling is primarily found near access points such 
as trails, 17(b) easements, and access from DOTPF rights-of-way 
(Richardson Hwy. Bridge). Use levels for the river peak during the king 
salmon season and are relatively low prior to and after the season. A 
more primitive experience is available to users who navigate the two 
major river tributaries (West Fork and Middle Fork) and the main stem 
of the Gulkana River, particularly outside the king salmon season. The 
majority of the use of the shorelands and waters is from nonguided 
users. 
Use has increased substantially on the Gulkana River. Survey data 
indicate that some segments of the river are beginning to show signs of 
resource degradation and user conflict due to increased use. There are 
several management actions within this plan that will address these 
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issues. 
The 1986 Copper River Basin Area Plan (CRBAP) addressed all state 
waters and shorelands along the Gulkana River that were in the 
planning area. The plan designated them Public Recreation and Wildlife 
Habitat and closed the Gulkana River shorelands to mineral entry and 
oil and gas leasing. The CRBAP also designated the Gulkana River, 
upstream from the Copper River, and lands under all navigable waters 
of the Middle and West forks of the Gulkana as a State Wild and Scenic 
River as provided by AS 38.04.070. The plan also found the river 
suitable for legislative designation as a State Recreation River. The 
Susitna Area Plan (SAP), adopted in 1985, addressed the westernmost 
reaches of the Middle and West forks but did not prescribe any specific 
management intent for the river. The plan did, however, designate a 
large block of land along the eastern portion of the Denali Highway, 
including portions of the Gulkana River, Public Recreation and Wildlife 
Habitat. 
Management Unit 27C in the Copper River Basin Area Plan is amended 
(SC-86-030A02) to include the navigable upper reaches of the West 
Fork, south branch of the West Fork, and Middle Fork Gulkana River. 
Where the Susitna Area Plan includes the portions of the Gulkana River 
(located in the Talkeetna Mountains Subregion, Subunit 1C), SAP is 
amended (SC-86-014A01) so that these shorelands and waters become 
part of Subunit 27C in the CRBAP. All lands in the expanded Unit 27C 
are designated public recreation and wildlife habitat and the 
management intent for this unit contained in the CRBAP applies to 
these lands with the exceptions listed in the recommendations below. 
Recommendations 
The following recommendations impact the use of the land:  
All lands in the existing Unit 27C in the CRBAP are currently closed to 
new mineral entry and mineral leasing. The shorelands added to 
Management Unit 27C under the plan amendments described above 
may be considered for mineral closure, but this action will require 
adoption of a mineral order amendment before they are actually closed 
to new mineral entry. Due to the low mineral potential in this area, lack 
of access, and remoteness of the area, ADNR does not foresee a need to 
take this action in the near term. Unlike lands in the existing Unit 27C, 
additions to the unit will remain open to oil and gas leasing. 
AS 38.04.065(i), which precludes ADNR land use plans from 
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addressing oil and gas leasing, was enacted after the CRBAP was 
adopted. 
Implement permitting actions that would ensure there is a consistent 
approach to registration/permits for uses on the uplands and shorelands 
in the SULD and the Wild River corridor to help use-sensitive river 
users avoid high-use days and reduce campsite competition. 
The CRBAP designated the Gulkana River and tributaries as a State 
Wild and Scenic River. Lands added to Unit 27C in the CRBAP as part 
of this decision are designated as a State Wild and Scenic River. 
Consistent with the CRBAP findings, the river segments added to Unit 
27C are also suitable for legislative designation as a State Recreation 
River. 
This SULD recommends hauling out human waste and disposing of it 
in an approved ADEC facility. 
Continue to work with BLM to identify damage to the resources as well 
as potential conflicts between motorized and nonmotorized users of the 
Gulkana River and tributaries.  
DNR should work with BLM, ADFG, and other stakeholders to identify 
trails that would be designated for ORV use within the Wild River 
corridor.  
Develop information materials about the river.  

East Alaska Resource 
Management Plan 
East Alaska Record of 
Decision Approved Plan 
(BLM 2007) 

From the southern 
slopes of the Alaska 
Range to the 
Chugach Mountains, 
from the Talkeetna 
Mountains to the 
Wrangell Mountains, 
and includes an 
extensive area of 
coastline in Prince 
William Sound. The 
area is bisected by 
the Glenn, 
Richardson and 
Denali Highways. 
The area is also 

July 2007 This ROD approves the BLM’s proposal to manage the public lands 
within the Glennallen Field Office’s jurisdiction as presented in the 
RMP, as Alternative D, in the June 2006 Proposed East Alaska RMP 
and Final EIS. This ROD provides the background on development of 
the plan and rationale for approving the proposed decisions contained in 
Alternative D and describes clarifications and/or modifications made to 
address protests received on the plan. The attached RMP or Approved 
Plan describes the decisions themselves.  
Of the approximately 30,908,000 acres within the planning area, 
decisions in the Approved Plan will apply to 7,056,000 acres, classified 
as BLM, Native-selected, dual-selected, mineral estate, state lands, 
Native lands, National Park Service lands, USDA Forest Service, and 
private lands. The Approved Plan does not contain decisions for the 
surface or mineral estates of land administered by the State of Alaska, 
the National Park Service, the USDA Forest Service, the Fish and 
Wildlife Service, or private lands and minerals.   
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bisected by the 
Trans-Alaska 
Pipeline, which runs 
north to south and 
roughly parallels the 
Richardson Highway. 
The Copper River 
Basin is centrally 
located within the 
planning area, while 
the larger 
communities of 
Cordova and Valdez 
are within the 
planning area on 
Prince William 
Sound. Residents of 
the cities of 
Anchorage, Palmer, 
Wasilla, and 
Fairbanks utilize the 
area heavily for 
recreation as well as 
for sport and 
subsistence hunting 
and fishing. 

It is important to note the following primary management decisions in 
the Approved Plan:  
Manage uses to protect and prevent damage to public land resources 
and to enhance those resources where feasible.  
Recommend revocation of 84% of the existing ANCSA 17(d)(1) 
withdrawals.  
Recommend retention of 84% of PLO 5150 (the pipeline/utility 
corridor). BLM will recommend modification of PLO 5150 to allow 
82,500 acres to be conveyed to the State of Alaska.  
Withdraw approximately 16,000 acres within the scenic portion of the 
Delta River Wild and Scenic river corridor from locatable mineral 
entry.  
Make approximately 5.6 million acres of public land available to 
mineral leasing, through revocation of existing ANCSA withdrawals. 
state- and Native-selected lands would not be open to mineral leasing 
until conveyance or relinquishment of selection.  
Make approximately 6.0 million acres of public land available to 
locatable mineral entry, through revocation of existing ANCSA 
withdrawals. State- and Native-selected lands would not be open to 
mineral entry until conveyance or relinquishment of selection.  
Land disposal would be used selectively in the Slana settlement area to 
resolve unauthorized use on failed claims.  
Isolated, unmanageable tracts resulting from highway realignment 
along the Richardson and Glenn Highways will be available for 
disposal.  
Designate 1,692,000 acres as “limited” to OHVs, where trails will be 
designated. Specific trails will be designated under this RMP decision 
for the Gulkana and Delta Wild and Scenic River corridors and Tangle 
Lakes Archeological District. Other areas (such as the Bering Glacier 
and portions of the pipeline/utility corridor) will have specific trails 
designated through subsequent implementation-level planning.  
Designate 5,320,000 acres as “limited” to OHVs, where OHVs will be 
encouraged to stay on existing trails. These lands consist mostly of 
state-selected lands, and this policy is consistent with existing state 
statute 11 AAC 96.025. Interim management will emphasize education 
but citations will be issued if deliberate violations of these conditions 
result in resource damage.  
In order to maintain an existing nonmotorized winter recreation 
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experience in rugged, glaciated terrain, 44,000 acres in the Delta 
Mountains would be closed to snowmachine use, though snowmachine 
access to subsistence resources would be allowed. Seasonal closure 
would begin on October 15 or when there is 12 inches average snowfall 
or 6 inches of frost. Seasonal closure would run until May 15.  
Designate five Special Recreation Management Areas (SRMAs): Delta 
River, Gulkana River, Delta Range, Tiekel, and Denali Highway.  
The RMP is expected to complete implementation in 2012. 

Delta Wild and Scenic 
River Management Plan 
Draft Environmental 
Assessment for the Delta 
River Special Recreation 
Management Area Plan 
and East Alaska Resource 
Management Plan 
Amendment (BLM 2010)  

 In Progress The 1983 Delta Wild and Scenic River Management Plan is currently 
undergoing a revision and requires the preparation of an EA for the 
Delta River Special Recreation Management Area (SRMA) Plan and an 
associated Land Use Plan (LUP) Amendment to the East Alaska 
Resource Management Plan (EARMP). The Delta River SRMA Plan 
focuses on recreation management decisions within the planning area. 
The SRMA planning process requires BLM to use a benefits-based 
management (BBM) approach to recreational management within the 
river corridor. The LUP Amendment is necessary because changes have 
been proposed to some of the recreation management decisions that 
were made in the East Alaska Resource Management Plan. 
The Draft Environmental Assessment (EA) was available for public 
comment from March 23 − May 6, 2010. A Draft EA was published 
March 2010. 
The Alaska National Interest Lands Conservation Act (ANILCA, 
P.L. 96-487, Sec. 603(47) December 2, 1980) established the upper 
stretch of the Delta River and all of the Tangle Lakes and Tangle River 
as a component of the Wild and Scenic Rivers System, to be 
administered by the Secretary of the Interior through the BLM. Subject 
to valid existing rights, ANILCA classified and designated 
approximately 18 miles of the Delta River as a "recreational" river and 
approximately 20 miles as a "wild" river pursuant to the Wild and 
Scenic Rivers Act (WSRA. P.L. 90-542). ANILCA also designated, but 
did not classify, 24 miles of the Tangle Lakes and Tangle River as a 
component of this system. The classification of these additional 
24 miles as scenic was done in the original 1983 Delta Wild and Scenic 
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River (DWSR) Management Plan. 
The DWSR is one of a few road-accessible rivers in the state of Alaska, 
and less than a 6-hour drive from Fairbanks (pop. 83,000) and 
Anchorage (pop. 260,000). Access to the Delta River is along the 
Denali Highway, approximately 21 miles west of Paxson and the 
Richardson Highway, or 114 miles east from Cantwell and the Parks 
Highway. Lands within the DWSR corridor are primarily 
unencumbered BLM lands, except for a few private inholdings and a 
portion of the river corridor that has been determined to be a navigable 
waterway, managed by the State of Alaska. The DWSR corridor shares 
the same boundary as the Delta River SRMA. Most of the DWSR 
corridor was determined to be nonnavigable, except for a portion of the 
lower river located between the confluences of Garrett Creek and 
Phelan Creek. This navigable section within the river corridor falls 
under state jurisdiction, below the ordinary high water marks. 
For BLM lands within the DWSR corridor, implementation decisions 
will:  
Identify ORVs and associated management objectives for the DWSR 
corridor.  
Develop management actions that will be the basis for the creation of 
Special Rules for the river corridor in accordance with 
43 CFR 8351.2-1.  
Develop management decisions for OHV use, including the closure of 
unauthorized OHV routes not designated in the EARMP, establish 
weight limitations for OHV use, and develop OHV trail management 
and maintenance prescriptions.  
Designate nonmotorized trails and establish associated management 
and maintenance prescriptions for nonmotorized trails.  
Develop management decisions for airplane landings and the potential 
for new airstrip construction.  
Develop management decisions for motorized boating use.  
Establish decisions to manage private and commercial use as directed in 
WSR planning guidance, including group size, length of stay, and user 
capacity.  
Establish limitations on chainsaw use, fireworks, caching of supplies, 
and recreational shooting.  
Prescribe the level and scope of future facility developments, including 
potential property acquisition opportunities.  
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Guide the development of interpretative and educational materials 
while focusing marketing efforts to specific recreational activities.  
Prescribe adaptive management actions to address issues associated 
with litter, human waste, fire rings, campsite impacts, and visitor use 
limitations.  
Prescribe monitoring actions to ensure that management objectives are 
being achieved.  
For BLM lands within the DWSR corridor, LUP Amendment decisions 
will:  
Apply recreation planning guidance as directed in the BLM LUP 
Handbook 1601-1, Appendix C.  
Identify Recreation Management Zones and corresponding recreation 
niches within each Recreation Management Zone.  
Develop recreation management objectives for the specific recreation 
opportunities to be produced and the outcomes to be attained (activities, 
experiences and benefits).  
Prescribe recreation setting character conditions required to produce 
recreation opportunities and facilitate the attainment of both recreation 
experiences and beneficial outcomes.  
Describe an activity planning framework that addresses recreation 
management, marketing, monitoring, and administrative support actions 
(e.g., visitor services, permits and fees, and appropriate use restrictions) 
necessary to achieve stated recreation management objectives and 
setting prescriptions.  

The Eastern Interior 
RMP/EIS (BLM 2012)) 

Eastern Interior  In Progress The Draft Eastern Interior RMP/EIS is currently being reviewed by the 
BLM’s Washington Office. It will be released for public comment 
when internal review is completed. The publication date for the Draft 
RMP/EIS is unknown at this time. 
The BLM is developing an RMP for the Eastern Interior Planning Area. 
This plan, the Eastern Interior RMP, will provide future direction for 
6.7 million acres of public land, including the White Mountains 
National Recreation Area, the Steese National Conservation Area, and 
the Fortymile area. In addition, it will cover BLM lands not currently 
included in an existing land use plan: the upper Black River area and 
scattered parcels along the highway system. 
The Eastern Interior RMP will eventually replace three existing BLM 
land use plans: the White Mountains National Recreation Area RMP 
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(BLM 1986a), the Steese National Conservation Area RMP (BLM 
1986b), and the Fortymile Management Framework Plan (BLM 1980).  
The Eastern Interior Planning Area is divided into four subunits: the 
Fortymile Subunit, the Steese Subunit, the Upper Black River Subunit, 
and the White Mountains Subunit. The end result of the planning 
process will be four Records of Decision, one for each of the four 
subunits. 

Central Yukon    No management plan was found for this area, but it overlaps with the 
JPARC study area.  A majority of this area includes state-owned lands. 
It is potentially covered by the new Tanana Yukon Area Plans, although 
this is specific to state land management. 

 

Boroughs, Census Areas, and Municipalities 

Denali Borough    RLOD, NJT, 
UAV, Ground 
Maneuver 
Access 

Comprehensive Plan, 
Denali Borough (Denali 
Borough no date) 

Denali Borough: 
250 miles north of 
Anchorage, and 
110 miles south of 
Fairbanks. It is over 
12,000 square miles 
(8.2 million acres) of 
extraordinary scenic 
and wild country, the 
highest mountain on 
the continent (Mt. 
McKinley, 
20,320 feet), 
extensive and 
productive natural 
resources, a diverse 
economy and 
approximately 
1,893 residents 
(Denali Borough no 

In Progress The current 2009 Comprehensive Plan will be replaced by the 2011 
Comprehensive Plan that is currently under review. 
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date) 
Denali Borough Code 
(Code Publishing 
Company, Denali 
Borough no date) 

Denali Borough, see 
above 

 The following ordinance codes excerpts are related to land use and 
future planning within the Denali Borough area: 
CHAPTER 4.25: CLASSIFICATION OF BOROUGH-OWNED 
LANDS 
4.25.010 Classification categories 
Parcels may be classified or reclassified in the following categories: 
Agriculture and forestry; 
Amenity value 
Light commercial 
Commercial 
Heavy industrial 
Light industrial 
Public facilities 
Recreation development 
Rural residential 
Townsite  
Established material site [Ord. 11-03 § 2; Ord. 08-09 § 2; Ord. 02-08 
§ 2; Code 1989 § 27-1] 
4.25.020 Procedural requirements 
A. All borough land, except the landfill and established material 
sites, is unclassified and must be classified prior to any action being 
taken that affects that land. 
B. The borough administrator, the planning commission, or the 
public may nominate land for classification and/or sale. The planning 
commission will decide whether to proceed with the classification 
and/or sale of the land after nomination and evaluation. Nominations 
from the public will be presented to the planning commission at a 
regular meeting. 
C. When borough land is nominated for classification and/or sale, 
the Denali Borough administrator will evaluate borough-owned lands, 
holding at least one hearing in the area closest to the lot being classified 
and/or sold, and recommend the best classification for each parcel to 
the planning commission. The planning commission will evaluate the 
borough administrator’s recommendations and hold at least two 
hearings on the matter, one of which is in the area closest to the lot 
under consideration. The planning commission will classify the lands 
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based on the administrator’s recommendations, public input, and other 
considerations. The borough assembly will act as the board of appeals 
and may change a classification made by the planning commission. If it 
is deemed appropriate to sell the land, the planning commission will 
make this recommendation to the administrator and the assembly [Ord. 
11-03 § 2; Ord. 08-09 § 2; Ord. 02-08 § 2; Code 1989 § 27-3 (formerly 
4.25.030)] 
4.25.030 Definitions 
“Affected landowners” are those landowners adjacent to or in sight 
(within 1/4 mile) of the lot seeking a conditional use permit. 
“Agriculture and forestry” means land suitable for raising and 
harvesting crops, breeding and management of livestock, dairying, 
commercial timber harvest, or woodlot management. Parcels may be of 
varying size. 
“Amenity value” means land that kept in its natural state provides 
enhanced value to adjacent parcels or to the borough as a whole, or that 
provides protection for important wildlife habitat, recreational 
opportunities, subsistence opportunities, scenic vistas, historic 
structures and landscapes, greenbelts, or other natural, cultural, or 
aesthetic qualities. 
“Compatible” means to coexist in harmony and meets all other 
restrictions in this section. 
“Commercial” means land suitable for development for the conduct of 
activities predominantly connected with the sale, rental, or distribution 
of products or performance of services that require an ADEC class A or 
B wastewater system and/or water usage over 20,000 gallons per day. 
“Dwelling” means a building designed or used as living quarters or 
private residence for people.  
“Established material site” means land that was designated as such by 
the state or Federal government. This classification becomes effective 
immediately upon transfer to the borough with patent or management 
authority. “Material” is defined as gravel, sand, rock, peat, and sod 
extraction and may also include other soil and vegetation extraction. 
“Heavy industrial” means land suitable for large industrial uses, 
including material extraction and processing, waste handling and 
storage, electric generation, transportation corridors, manufacturing, or 
other uses that involve excessive noise, odors, danger of explosions, 
hydrocarbon release, or toxic wastes that make them incompatible with 



 
 
 

Table I-1.  Alaska Land Management Plans and Studies Cont’d 

 

 
A

ppendix I – L
and U

se, P
ublic A

ccess, and R
ecreation 

 Ju
n

e 2013 
F

in
al 

I–27 

Reference/Plan Location/District Completed Excerpt / Description Related PA/Alt 

most other land uses. Parcels should be sizes that will reasonably 
accommodate heavy machinery with sufficient buffer zones for the 
activities associated with this type of use. This classification includes 
landfills. 
“Home business” means that accessory use of a dwelling unit that shall 
constitute either entirely or partly the livelihood of a person living in 
the dwelling. No home business shall cause any form of pollution 
(sound, light, smell, electronic, etc.) that is out of place in a residential 
area. No lot, residence, or home business shall require a water or 
wastewater system greater in scope than an ADEC-approved class C 
system. Home businesses conducted outside of allowed structures shall 
require a conditional use permit. 
“Light commercial” means land suitable for development for the 
conduct of activities predominantly connected with the sale, rental, 
manufacturing or distribution of products or services, that require an 
ADEC class C waste water system and/or water usage under 20,000 
gallons per day. 
“Light industrial” means land suitable for industrial uses that generally 
do not have offensive characteristics and can be conducted inside 
closed buildings. Such uses may include warehousing, storage, and 
light manufacturing not inside buildings. 
“Public facilities” means land reserved for public facilities including 
schools, clinics, day-care centers, government buildings, parks, and 
other public uses. Parcels are sized to meet the need for and allow for 
future expansion. The borough or other public entity will generally 
retain land in this classification. 
“Recreation development” means land suitable for the development of 
commercial recreational facilities requiring large amounts of land such 
as ski areas, golf courses, wilderness camps, and horse stables. 
“Rural residential.” The purpose of this classification is to maintain the 
rural residential character of land already rural residential in nature or 
lands deemed best suited for rural residential use and minimize the 
potential for conflicts of use. 
1. Permitted principal uses. Single- and multifamily residential 
dwelling units are permitted in this classification. 
2. Permitted secondary uses. Parks, playgrounds, schools, 
community centers, libraries, churches, bed-and-breakfasts, and home 
businesses. 
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3. Development standards. Development standards apply to 
lots, principal dwellings, and accessory structures. 
a. The minimum lot size shall be 80,000 square feet. 
b. Accessory structures commonly associated with residential 
dwellings are allowed, i.e., garages, storage sheds, greenhouses, 
workshops, well/pump houses, and guest cabins, etc. 
c. Building height is limited to two and one-half stories or 35 feet 
above the ground, whichever is less. 
d. Setbacks shall be a minimum of 10 feet around all sides of the 
lot. Lot lines bordering public roads shall have a 20-foot setback. No 
permanent dwellings or structures may be placed in these setbacks. 
4. Deed restrictions. The assembly may require that when a lot 
classified as Rural Residential is sold, the uses, standards, and 
restrictions of this classification carry with the lot as a deed restriction 
and be binding on buyers, their heirs, successors and assigns. 
5. Conditional use permit. With 100 % of affected landowners 
signing a petition to allow a nonconforming use or a home business 
conducted outside a structure to exist on a lot within an area classified 
as Rural Residential, a conditional permit will be issued. Home 
businesses that are compatible within residential areas but need to be 
conducted outside a structure will be granted a conditional use permit 
without a petition. 
6. Pre-existing nonconforming uses and pre-existing 
nonconforming structures and dwellings are allowed, except that they 
may not increase in nonconformity. 
7. Variances may be granted for a lot that is smaller than allowed 
in this classification, to maintain the residential nature of an area in 
which the lot is located. 
 “Townsite” means land suitable for development of new 
communities or expansion of existing communities, including lots sized 
for a mixture of relatively dense residential and commercial 
development. Residential lots in this classification are 3 acres or less. 
Lots may be less than 1 acre in size if development plans include water 
and sewer facilities. 
 “Unclassified” means land reserved for future consideration. 
Land must be classified before use. 
 “Unrestricted.” The Denali Borough has no restrictions on land 
classified unrestricted. However, Federal and/or state restrictions may 
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apply. [Ord. 11-03 § 2; Ord. 08-09 § 2; Ord. 02-08 § 2; Code 1989 
§ 27-2. Formerly 4.25.020.] 
CHAPTER 9.25: GAS EXPLORATION AND DEVELOPMENT 
9.25.010 General provisions 
A.    Setbacks. 
1. The operator will construct drill pads at least 500 feet and 
compressor stations at least 1,500 feet from any recorded private 
property line. 
2. A variance may be granted from the setback requirement if the 
operator obtains written consent of the landowner/landowners with the 
adjoining property line and has obtained approval from the Denali 
Borough assembly following at least one public hearing. [Ord. 08-07 
§ 2; Ord. 05-21 § 2.] 

Fairbanks North Star 
Borough 

   RLOD, UAV, 
Ground 
Maneuver 
Access 

Fairbanks North Star 
Borough (FNSB) Joint 
Land Use Study (JLUS) 
(ASCG 2006) 

Fairbanks North Star 
Borough; addresses 
the airfields and 
lands in the 
immediate vicinity at 
Fort Wainwright and 
Eielson Air Force 
Base, which are both 
included in this study 
as well as the Tanana 
Flats Training Area 
and the Yukon 
Training Area 

2006 The purpose of the Fairbanks JLUS is to provide recommendations 
regarding land development policies and to present a compatible 
implementation strategy that supports the military’s mission in the 
Fairbanks area.  
4.1 Local Jurisdiction Recommendations 
The JLUS identifies the following communication, 
coordination/organization, real estate disclosure, planning/public 
policy, and sound attenuation tools for all of the jurisdictions within the 
FNSB.  
 
1.  Establish review procedures. 
To help ensure that the military is informed about any land use 
designation or action that might impact lands within the 65 day-night 
average sound level (DNL) contour, the FNSB planning department 
would contact appropriate personnel to discuss and invite participation 
in actions pertaining to projects that may occur within the military’s 65-
DNL contour. The FNSB planning department would take the lead and 
work with the military leaders to identify the appropriate military 
contacts and establish review procedures. 
2.  Create a JLUS Natural Resources Working Group. 
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To continue the momentum created by this effort, the local 
jurisdictions, in collaboration with the Army and the Air Force, would 
establish an FNSB Joint Land Use Natural Resources Working Group 
to address issues of recreational access and resource management. The 
group would focus on issues around training ranges, including civilian 
recreational access and natural resource management. The group would 
include a full range of stakeholder organizations that have an interest in 
hunting, fishing, recreation access, and habitat management on military 
training ranges. This committee could also be expanded to include the 
Delta Junction community and military representatives in that area. 
FNSB Planning Department is suggested as the organization to provide 
staff support, meeting space, and other logistical support in a similar 
manner as for other FNSB-sponsored committees. 
3.  Continue meeting with community leaders for informal 
information sharing. 
Maintain regularly scheduled meetings in FNSB Mayor’s office to 
informally and candidly share mutually beneficial community and 
military information. This would help to ensure ongoing sharing of 
information about changes on military operations, community impacts, 
and community needs. These meetings could also be used as a forum 
for periodic review of the implementation of the overall JLUS 
recommendations. 
4.  Strengthen construction codes. 
 Only the City of North Pole and the City of Fairbanks have 
building codes. These codes would be reviewed and modified as needed 
to ensure proper standards are in place related to noise attenuation. This 
action would make sure that new language within codes related to Air 
Installation Compatible Use Zone (AICUZ) areas would be added to 
direct that construction within the AICUZ area has the recommended 
noise level reductions. It is assumed that the current weatherization 
measures in the code will meet many noise-attenuation needs.  
5.  Amend Title 17 to require note on plat for subdivisions 
within 65 DNL contours. 
 Amend FNSB Title 17 to require platting board review of each 
preliminary subdivision layout to determine if a documented noise 
impact exists. If so, apply note to plat notifying potential owners of the 
proximity to 65-DNL contours and offer sound attenuation 
recommendations. This will ensure that new construction within the 
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AICUZ area has the recommended noise level reductions on the plat 
and that owners will be given notice of potential noise impacts. 
6.  Publicize established legal requirements for full disclosure 
in real estate transactions. 
 Alaska Statute (AS 34.70) requires full disclosure by the seller. 
This existing tool can and should be used to ensure all buyers of 
property around military bases understand the potential noise 
environment. This tool requires working with the local real estate 
community to ensure they understand and comply with this 
requirement. 
7.  Incorporate military noise contours into FNSB Regional 
Comprehensive Plan and Development Codes. 
 Amend the FNSB Regional Comprehensive Plan and Zoning 
Code as necessary to ensure that local land use decisions are compatible 
with existing civilian and military aviation patterns. Expand the use of 
the current overlay zone to include areas within the 65-DNL contour 
identified by the military. 
8.  Increase military awareness of civilian land use issues 
around installations. 
Invite military representatives to the FNSB planning and platting 
boards on an as-needed basis to serve as two-way communicators on 
land use issues. This will help to educate planning commission 
members on impacts of their land use decisions on the military 
installations so they can make more fully informed decisions.  
9.  Adopt encroachment prevention measures. 
This would modify existing ordinances and regulations, such as Titles 
17 and 18, to prevent encroachment on military lands that could 
compromise missions; work with military planners to obtain assistance 
in monitoring for enforcement purposes. This tool will help prevent 
development near military lands that could compromise missions, 
support development of compatible land uses outside the installation 
fence lines, and bring existing uses into compliance. In this context, 
“encroachment” is used to signify those uses of land closely 
surrounding Fort Wainwright or Eielson AFB that would impinge on 
the military’s ability to safely carry out their mission. 
10.  Adopt zoning ordinances to limit the height of objects 
around military airports. 
While the Federal Aviation Administration does not have the authority 
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to restrict heights and obstructions, they do make recommendations and 
have a model (sample) ordinance (FAA Advisory Circular 150/5190-4) 
that communities can use to promote safety. The FNSB would adopt a 
similar ordinance that prevents the obstruction of imaginary surfaces 
around military airports, as defined in 14 Code of Federal Regulations, 
Part 77, Objects Affecting Navigable Airspace. This would help to 
prevent obstructions to airspace on land outside the military installation 
that could compromise aviation missions. Amend local and/or regional 
comprehensive plans and zoning codes as necessary. The FNSB would 
coordinate with military installation staff to ensure the proper criteria 
are used for defining the imaginary surfaces. 
11.  Enforce compatible use zoning. 
Establish a land use policy against rezoning land to any category that 
permits permanent residential development, when such land lies within 
the existing or future 65-DNL contour. This will prevent development 
of incompatible residential uses within air operations areas.  
12.  Enforce mobile home and noise sensitive compatibility. 
This tool would restrict mobile home development within the existing 
and future 65-DNL contour. This action would prevent development of 
incompatible residential uses within air operations area. It would 
require review and amendments to the Regional Comprehensive Plan 
and zoning codes as necessary. 
13.  Maintain residential densities within existing and future 
noise sensitive areas. 
Adopt policy forbidding an increase of residential density for existing 
residential areas within the existing and future 65-DNL contour. This 
will prevent increased development of incompatible residential uses 
within air operations areas. This tool requires amending the 
comprehensive plan and zoning codes as necessary.  
4.3 Military Recommendations 
1.  Monitor and provide input on land use.  
 The military would monitor proposed land use development 
that might impact current or future military impact operations. Military 
staff would make a commitment to attend FNSB Planning Commission 
meetings as necessary to provide military perspective on civilian land 
use decisions. This tool would serve to give important input to local 
planning authorities on existing or proposed noise-sensitive land use 
issues (such as residential development).  
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2.  Coordinate training schedules. 
 The military would work with local and state government 
natural resources managers to communicate training schedules. This 
would help to minimize the impacts of training activities on wildlife 
populations and wildlife management particularly during hunting 
season. This information would be presented before the proposed JLUS 
Natural Resources Working Group. 
3.  Continue noise complaint management process and 
nighttime firing notification. 
 Currently, each base has a noise complaint management 
process handled through its public affairs office (PAO). This process 
would continue to operate and would allow for feedback from civilians 
on noise issues to assist with minimizing conflicts. The PAOs also have 
a process to notify the public of nighttime firing exercises, which would 
continue, and would serve to minimize conflicts through positive 
communications.  
4.  Strengthen public outreach efforts and communication of 
significant operational changes. 
 The military would provide 3 days notice to the public for 
noise generated by unusual flight patterns or training operations, 
atypical use of munitions, convoys, and atypical or new use of areas. 
This public outreach effort would expand to consider incorporating 
multimedia options (such as radio, television, and newspaper) and post-
event notifications. In order to minimize conflicts through positive 
communications, the military would maintain an active presence in the 
Chamber of Commerce and attend and support the informational needs 
of the Chamber’s Military Affairs Committee. The PAOs would be 
tasked with disseminating appropriate information. This would include 
contributing articles related to operations and land use to such new 
outlets as the Fairbanks Daily News-Miner, North Pole mayor’s 
newsletter, Salcha Community Council, and ADFG newsletter.  
5.  Develop an information and education program for 
natural resource management and continue and improve hunter 
awareness education. 
 The military would develop and implement an information and 
education program for personnel using military lands. The program 
would emphasize conservation of wildlife and natural resources and 
develop protocol to reduce wildlife disturbance and negative 
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wildlife-human interactions. It would provide recreational information 
such as hunting closures and recreational restrictions in a timely 
manner. The natural resources managers would develop the program 
and work with JLUS Natural Resources Working Group and PAOs. 
The military would continue to hold and expand hunter safety education 
courses and partner with ADFG and other hunter safety groups to 
provide educational opportunities to the military community. This will 
help to promote awareness of the Alaska outdoors environment to 
interested military personnel who are new to Alaska. Classes would be 
programmed around seasons: fall and spring hunting season, 
spring/summer fishing seasons. This would minimize conflicts and 
maximize safety and enjoyment through positive education. 
6.  Build information kiosks. 
 To provide information opportunities outside secure 
perimeters for ease of access, the military would build kiosks at all 
primary entrances to recreational areas on military lands and provide 
visitors maps and information geared towards that area. This would 
improve communications with civilian users of military lands. 
7.  Post local military noise contour maps and related 
information on the web and publish in local papers. 
 The military would make the AICUZ and the Installation 
Environmental Noise Management Plan and related maps available on 
publicly accessible website(s). At the beginning of spring, the military 
would publish a lay-public-friendly summary of noise related 
information in the local newspapers. It would include information about 
current and proposed changes to operations that might impact noise 
generation. Both of these actions would help to minimize conflicts 
through positive communications.  
8.  Consider identification and acquisition of land that may be 
needed to protect military operations from encroachment. 
 The military would conduct an internal review to determine if 
there is a need to purchase or otherwise obtain ownership to lands that 
may be needed in the future to prevent encroachment that represents a 
threat to mission-essential military operations. This would remove key 
land use conflicts. A potential candidate might be Secluded Acres.  
9.  Pursue funding for DoD conservation land purchases. 
 Consider partnering with local, state, and nonprofit entities to 
acquire land around military installations to prevent encroachment and 
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allow for compatible recreational activities, including hunting and 
fishing. This would minimize conflicts by purchasing land when a 
potential exists for recreational conflicts.  
10.  Augment noise management program. 
 Establish (or activate) temporary noise monitoring stations 
when a complaint remains unresolved. Evaluate potential effects of any 
type of unusual noise on drivers along nearby or transecting roadways. 
Consider installing signs along the Richardson Highway to alert drivers 
to potential noise impacts. Integrate with existing PAO noise complaint 
process.  
11.  Maintain up-to-date noise contours in GIS. 
 Installations would maintain up-to-date noise contours for both 
air traffic and firing ranges on installations in a GIS database. This 
information would be provided to the FNSB for integration into the 
Borough’s data base and would be available to the public. This would 
assist in the review of air operations and major flight paths for conflicts 
with existing residences. It would also serve as a resource for 
individuals considering purchase of land in the impacted area.  
12.  Avoid flying over residential areas to the extent 
practicable. 
 To minimize noise-related conflicts, the military would review 
flight operations on an ongoing basis and include civilian land use 
patterns into that review. To the most practical extent possible, the 
military would avoid flying low over residential areas. They would 
maintain a database of noise-related complaints, and incorporate that 
information into operations review. 
13.  Study the potential to locate or relocate firing areas.  
 This would locate future firing and artillery ranges and training 
exercises away from noise sensitive receptors and noise-sensitive areas. 
Military planners would review civilian land uses in siting facilities, 
and meet with the Planning Commission to solicit their input. 
14.  Continue ongoing convoy permitting. 
 Continue to use the convoy permitting process with Alaska 
Department of Transportation and Public Facilities.  As part of the 
permit process, consider alternate travel routes and methods for military 
convoys, including line haul, split convoys (per Army Regulation 55-2), 
airlift, and rail to avoid traffic risks and impacts on civilian emergency 
response. This would help to minimize conflicts between civilian traffic 
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and military convoys on highways. This is currently a serious issue on 
the Richardson Highway between Fairbanks and Delta Junction. 
15.  Consider establishment of formal Memorandum of 
Understanding with state and Federal resource management 
agencies. 
 Use the Sikes Act amendments as a model to formalize 
cooperative land management responsibilities with USFWS and ADFG. 
This will allow for resource sharing and improved communications 
between Federal and State agencies. Task the natural resources 
managers to develop the Memorandum of Understanding and work 
with JLUS Natural Resources Working Group. 
16.  Access cards permit system for snowmachiners. 
 Currently the military has a successful program for allowing 
snowmachiners access to military lands via an access card permit 
system. This would maintain this system and continue community 
goodwill through use of a proven ongoing program.  
17.  Study longer-term lease agreements. 
 Consider longer-term lease agreements with local governments 
or recreational user groups for outlying military lands. This will provide 
a climate of certainty for ongoing public support and investment in 
those lands, e.g., Birch Hill ski area and the skeet area. Have legal staff 
review and determine issues. Work with congressional delegation to 
modify statutory requirements, if necessary. 
18.  Strengthen implementation of Integrated Natural 
Resource Management Plans (INRMPs) as a means of enforcing 
JLUS recommendations. 
 INRMPs contain specific actions to inventory, maintain, and 
improve wildlife habitat, as well as proper management of natural 
resources and recreation resources on military installations. They also 
guide civilian use of military training ranges and other lands, thus 
minimizing conflicts between civilian and military use. By 
strengthening the implementation of the INRMP, there is potential for 
improving or maintaining good habitat and wildlife conditions. Some of 
the types of recommendations of the INRMP process include: 
Monitor the effects of military training on select wildlife species 
(especially herd animals and waterfowl) during critical seasons such as 
breeding, rearing of young, and migration. 
Conduct a detailed study to assess impacts of recreational vehicles to 
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vegetation. 
Continue to enforce recreational vehicle use policies. 
Continue the use of environmental limitations overlays that indicate 
areas where maneuver training is and is not allowed. 
Provide appropriate training to MPs and land managers. 
The INRMP process involves regular reviews and updates. During this 
process, coordination with JLUS Natural Resources Working Group 
would be required. 
19.  Maintain/initiate 2-year renewal duration. 
 Maintain the extended 2-year renewal duration on the Fort 
Wainwright and Donnelly Training Area Recreational Access Permits. 
A 2-year permit duration would simplify public access to military 
lands. It would also help to guide civilian use of military training ranges 
and other lands, thus minimizing conflicts between civilian and military 
use. 
20.  Maintain USARTRAK automated phone check-in system. 
Use system to monitor recreational usage of training areas through 
USARTRAK phone system. Continue to implement the USARTRAK 
automated phone check-in system, using it to monitor recreational 
usage of each training area. Continue to inform military and ADFG 
about use patterns, which should help to improve management for 
public access and recreation. 
21.  Fund conservation officers. 
 Fully fund conservation officers to enforce state and Federal 
game laws and military rules and restrictions. This would help to guide 
civilian use of military training ranges and other lands, thus minimizing 
conflicts between civilian and military use.  
22.  Partner with ADFG to create a one-stop permitting shop. 
 Partner with ADFG to establish a one-stop hunting and fishing 
permitting station at the ADFG offices in Fairbanks. This eliminates 
potential problems related to access to the permit office on the bases. 

Fairbanks North Star 
Borough Regional 
Comprehensive Plan 
(FNSB 2005) 

Fairbanks North Star 
Borough 

2005 VISION 
Since 1984, when the FNSB Assembly approved the first Regional 
Comprehensive Plan, the borough has experienced an 18.4% increase in 
population. This moderate level of growth brings change and 
opportunity to any community. In the FNSB, the opportunities brought 
about by growth encourage careful responses, given the unique qualities 
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of the community and the region. The FNSB Regional Comprehensive 
Plan is the guide for the community’s response to future growth and 
change. Significant opportunities that deserve attention include but are 
not limited to: 
Strengthening the borough’s role as the commercial, transportation, and 
cultural hub of Interior Alaska. 
Expanding the urban area and increasing water and sewer 
infrastructure. 
Creating opportunities for development while minimizing land use 
conflicts. 
Maintaining a healthy economy that provides ongoing opportunities for 
residents to be gainfully employed. 
Integrating existing services and industries with emerging technologies. 
Providing essential human services that support the needs of the 
population. 
Integrating development with responsible stewardship of our resources. 
Encourage solving the extreme shortage of privately owned land within 
the borough. 
LAND USE 
Goals and Strategies: 
GOAL 1 To recognize that the foremost aspect of land use involving 
private property is the retention and maintenance of private property 
rights 
Strategy 1: Work for decisions by commissioners and the assembly that 
protect individual private property rights to the maximum extent 
possible. 
Strategy 2: Work for community end goals with a minimum impact on 
and disruption of individual private property rights. 
Strategy 3: Work to reduce, to the fullest extent possible, the natural 
conflict that develops between private property rights and community 
needs and interests. 
GOAL 2 To continue public land use and sales programs 
Strategy 4: Plan for, designate, and retain sufficient lands for future 
public purpose prior to the sales of public lands. 
Strategy 5: Plan, promote, and work diligently with other public land 
owners to secure ongoing release of appropriate public lands into 
private ownership, to expand the overall total acreage of private 
property. 
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GOAL 3 To have a variety of land uses that fit the diverse needs of the 
community 
Strategy 6: Provide for commercial land uses in both urban and 
nonurban areas. 
Strategy 7: Provide a variety of residential land use opportunities. 
Strategy 8: Provide for industrial land uses in both urban and nonurban 
areas. 
Strategy 9: Recognize individual communities within the borough as 
unique planning areas. 
GOAL 4 To enhance development opportunities while minimizing land 
use conflicts 
Strategy 10: Attract and support development that is compatible with 
and enhances existing land use. 
Strategy 11: Encourage effective and harmonious resolution of 
community land use conflicts. 

Matanuska-Susitna 
Borough 

   Fox/Paxon 
MOA, RLOD, 
NJT,  

Matanuska-Susitna 
Borough Comprehensive 
Development Plan 
(Matanuska-Susitna 
Borough 2005) 

Matanuska-Susitna 
Borough 

2005 This plan addresses Borough-wide issues, community-specific issues, 
and general goals and policy recommendations to help guide future 
development in order to enhance the quality of life, and the public 
health, safety, and welfare. The primary methods to implement the Plan 
are land-use regulations, a capital improvement program, and 
subdivision regulations. In addition to this Plan, there are several 
smaller plans for specific communities and areas within the Matanuska-
Susitna Borough. 
 
Land use. The land use planning objective is “to maintain a healthy and 
diversified economy it is necessary to provide places for all 
development, especially commercial and industrial development; hence, 
land use regulations should accommodate such uses and provide 
investors with a clear understanding, supported by consistent policies, 
of where and how they may develop their specific investments. The 
following land use goals are presented in this comprehensive plan:  
Protect and enhance the public safety, health, and welfare of Borough 
residents.  
Protect residential neighborhoods and associated property values.  
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Encourage commercial and industrial development that is compatible 
with residential development and local community desires.  
Protect and enhance the Borough’s natural resources including 
watersheds, groundwater supplies and air quality.  
Recognize and protect the diversity of the Borough’s land use 
development patterns including agricultural, residential, commercial, 
industrial and cultural resources, while limiting sprawl.  
New developments greater than five (5) units per acre should 
incorporate design standards that will protect and enhance the existing 
built and natural environment.  
The borough should actively limit sprawl through setting appropriate 
density standards and encouraging residential and commercial 
development to occur in areas that are centrally located and within 
close proximity to public and private services.  
 
Parks and other open spaces. These make a distinct contribution to the 
landscape and quality of life in the Borough. As the Borough 
experiences additional growth pressures, not only is the protection and 
development of such areas needed, but the equitable dispersion of parks 
and open space should be addressed. Consequently, the Borough should 
strategically and creatively position itself to deal with open space 
demands for various users. Currently, the Borough maintains a large 
number and diversity of parks, campgrounds and recreational areas. As 
the Borough’s population continues to grow, the demand for various 
year-round passive and active recreational opportunities increases.  
 
Land-use Regulations. The Borough uses both Borough-wide and 
special use district zoning ordinances. Borough-wide zoning ordinances 
address land use issues that are common throughout the Borough and 
are most effectively and efficiently administered on a Borough-wide 
basis.  
 
Capital Improvement Plans. Although not technically a part of the 
Comprehensive Plan, Capital Improvement Plans, or Functional Plans, 
address in detail subjects more generally discussed in the 
Comprehensive Plan. Existing Borough functional plans include School 
District Plans, Trails and Recreation Plans, Borough Capital Projects, 
and Transportation Plans. 
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I.2 FEDERAL AND STATE SPECIAL USE AREAS (PARKS, MONUMENTS, 
REFUGES/RESERVES, WILD AND SCENIC RIVERS, SPECIAL [RECREATION] 
MANAGEMENT AREAS) 

I.2.1 Federal Special Use Areas 

There are two Federal special use areas within the JPARC proposal area, the Delta and the 
Gulkana Wild and Scenic Rivers and Special Recreation Management Areas, which are 
described below. 

BIRCH CREEK NATIONAL WILD RIVER 

The Birch Creek National Wild River is managed by the BLM.  Its upper reaches (approximately 
80 river miles) lie within the Steese National Conservation Area.  The entire designated portion 
of the river is approximately 126 miles long.  The river is a principal recreation resource, with 
road access at two points separating an undisturbed river segment.  River segments designated as 
“wild” are generally not accessible by road.  Boaters can put in at Twelve Creek off the Steese 
Highway and float to a take-out point on the highway between the communities of Central and 
Circle.  Other popular summer activities along the river include hiking, camping, sport hunting 
and fishing, recreational mining, and off-road vehicle use.  Popular winter activities include 
cross-country skiing and snowmachining.  Peak summer use occurs between May and July. 

The Steese Highway Flight Avoidance Area (G), which goes from the surface to 2,000 feet 
above ground level (AGL) and is in effect year-round, overlies approximately 15 miles of the 
Birch Creek National Wild River. 

DELTA WILD AND SCENIC RIVER AND DELTA RIVER SPECIAL RECREATION MANAGEMENT 

AREA 

This area is administered by the BLM and originates south of the Denali Highway and includes 
the entire Upper and Lower Tangle Lakes, the Tangle River, and the Delta River.  Access is 
along the Denali Highway about 21 miles west of the community of Paxson.  Powerboats greater 
than 15 horsepower are not recommended.  Aircraft are not recommended in the wild river 
corridor.   

The Delta Wild and Scenic River (DWSR) is one of a few easily accessible Wild and Scenic 
Rivers in the State of Alaska, providing both day use and overnight boating opportunities.  A 
wide range of outstanding recreational opportunities attract people to the DWSR.  Some 
segments of the river corridor provide opportunities for river-related solitude, enjoyment of 
natural river sounds, and primitive and unconfined recreation in a natural, undisturbed 
environment.  Other segments provide a remote setting for recreation activities such as wildlife 
viewing, fishing, hunting, trapping, camping, hiking, snowmachining, skiing, photography, OHV 
travel, and a variety of water for both the floater and motorized boater.  Boating opportunities 
include both lake paddling and river paddling on clear and glacial water stretches, challenging 
whitewater, and opportunities for both day use and extended overnight backcountry excursions 
(BLM 2010). 
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The BLM in the East Alaska Resource Management Plan (EARMP) designated the Delta Wild 
and Scenic River corridor as a Special Recreation Management Area (SMRA).  Specific 
recreation-related land use allocations and recreation management zones are designated within 
the Delta SMRA with objectives to maintain existing recreation opportunity spectrum classes 
that include primitive, semiprimitive nonmotorized, semiprimitive motorized, and roaded 
natural, with an emphasis on managing for a primitive experience in the portion of the Delta 
Wild and Scenic River corridor classified as wild. 

The Delta National Wild and Scenic River Flight Avoidance Area (19) extends 5 nautical miles 
(nm) on either side of the river from the Denali Highway and Round Tangle Lake north almost to 
Darling Creek.  It goes from the surface to 5,000 feet above mean sea level (MSL) and is in 
effect from 27 June to 11 July. 

FORTYMILE NATIONAL WILD, SCENIC, AND RECREATIONAL RIVER 

The Fortymile National Wild, Scenic and Recreational River is managed by the BLM.  It is the 
largest designated network of a river and its tributaries in the National Wild and Scenic Rivers 
System.  River segments designated as “wild” are intended to offer visitors a chance to 
experience solitude in a primitive setting.  Segments designated “scenic” are mostly primitive 
with largely undeveloped shorelines; while “recreational” segments are road accessible and may 
be more developed. 

The most commonly used “wild” segments of the Fortymile network include: 1) the Middle Fork 
from Joseph to the confluence with the North Fork, 2) the North Fork from its confluence with 
the Middle Fork to its confluence with the South Fork, and 3) the Mosquito Fork (of the South 
Fork) to Kechumstuk to the mouth.  Power-boating also takes place on the navigable segments of 
the river network, including the South Fork, portions of the North Fork, and the Fortymile main 
stem.  Sport hunting and fishing are also popular in the river drainage. 

The BLM also operates the 60-acre Walker Fork Campground at mile 82 of the Taylor Highway.  
The campground has approximately 20 campsites and is popular for camping, fishing, and 
recreational gold panning.  It is open from May through September.  The Walker Fork portion of 
the Fortymile River is designated as “scenic.”   

There are no Flight Avoidance Areas over the Fortymile National Wild, Scenic, and Recreational 
River. 

GULKANA NATIONAL WILD RIVER AND GULKANA RIVER SPECIAL RECREATION 

MANAGEMENT AREA (INCLUDING MIDDLE FORK AND WEST FORK) 

This area is the largest clear-water river system in the Copper River Basin and is considered to 
be one of the most popular sport fishing streams in Alaska.  The lakes have good populations of 
lake trout, turbot, and whitefish.  Rivers and streams contain rainbow trout, arctic grayling, king 
salmon, red salmon, whitefish, long nose suckers, lamprey and steelhead.  Other recreational 
activities in this area include kayaking, rafting, boating, hiking, camping, and wildlife viewing.  
Access is typically provided by trail, boat, or OHV. 
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Specific recreation-related land use allocations and recreation management zones are designated 
within the Gulkana National Wild River corridor with objectives to maintain existing recreation 
opportunity spectrum classes that include semiprimitive (upper river), primitive (Middle Fork 
and Upper West Fork), undeveloped (Sourdough), semiprimative motorized (Lower West Fork), 
and roaded natural, with an emphasis on managing for a primitive experience in the portion of 
the Delta Wild and Scenic River corridor classified as wild. 

The Gulkana National Wild River Flight Avoidance Area (outside of MOAs) (36) extends 5 nm 
on either side of the main stem of the Gulkana River from the outlet of Paxson Lake south to the 
community of Sourdough.  It goes from the surface to 5,000 feet above MSL and is in effect 
from 27 June to 11 July. 

YUKON CHARLIE RIVERS NATIONAL PRESERVE  

The Yukon-Charley Rivers National Preserve and the Charley National Wild River are managed 
by NPS.  Floating the Yukon River is the primary recreational activity in the preserve (Air 
Force 1997).  The Yukon River between Eagle and Circle is a popular 154-mile, 5- to 10-day 
float trip.  Portions of the Kandik and Nation Rivers are also within the preserve and are floated 
as part of remote, fly-in trips.  Limited floating occurs on the Charley River.  Other types of 
recreational use (e.g., hiking) are low as most of the preserve is inaccessible.  Concentrated areas 
of recreational use are along the major tributaries of the Yukon River: the Nation and Kandik 
Rivers and the first 5 to 10 miles of the Charley River.  Cabins that visitors can use are 
concentrated along the Yukon River, with the Coal Creek/Slaven Cabin area receiving the 
highest visitor use.  Other relatively high-use cabins (private cabins that can be used by the 
public) are located at Glenn Creek, the mouth of the Kandik River, Nation Bluff, and the mouth 
of the Charley River.  The majority of the annual recreational use on the preserve occurs between 
June and August, with highest visitor use in June (Air Force 1997).  Limited winter use takes 
place primarily from the communities of Circe and Central. 

There are Flight Avoidance Areas over portions of the Charley, Kandik, and Yukon Rivers (17).  
These Flight Avoidance Areas extend 2 miles on either side of the rivers and from the surface to 
2,000 AGL and are in effect from 15 April to 31 August.  There is also a Flight Avoidance Area 
over the Ben Creek landing strip (H), located in the vicinity of Coal Creek and the Slaven Cabin 
on the Yukon River.  It extends in a 3-mile radius around the landing strip, goes from the surface 
to 1,500 feet AGL, and is in effect year-round.  

YUKON FLATS NATIONAL WILDLIFE REFUGE 

The Yukon Flats National Wildlife Refuge is managed by the USFWS.  The refuge is a remote 
and roadless area; access is limited to boats along the Yukon River and its tributaries and by 
small aircraft.  There are no recreational facilities or developed resources for visitors.  The 
primary recreation activities are river floating and sport hunting.  Birch Creek and the Yukon 
River are popular float destinations.  There are no floating designations in the portion of the 
refuge located beneath the Yukon 4 MOA.  Some recreational floating occurs on the Yukon 
River between Circle and Fort Yukon and the Black River between the Salmon Fork and 
Chalkyitsik.  Summer uses occur between late May and September. 

There are no Flight Avoidance Areas over the Yukon Flats National Wildlife Refuge. 
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I.2.2 State Special Use Areas 

For purposes of this EIS, State Special Use Areas are those areas legislatively designated by the 
State of Alaska and may include refuges, sanctuaries, critical habitat areas, ranges, special 
management areas, forests, parks, recreation areas, preserves, public use areas, and recreation 
rivers.  There are six state special use areas within the JPARC action area, which are described 
below. 

BIG DELTA STATE HISTORICAL PARK 

Big Delta State Historical Park is a 10-acre park located 8 miles north of Delta Junction off 
Richardson Highway.  Amenities include campsites, picnic area, trails, and a museum (ADNR 
2011d).  Specific use data were not available. 

BIRCH LAKE STATE RECREATION SITE 

The Birch Lake State Recreation Site (SRS) is 58 miles south of Fairbanks off the Richardson 
Highway.  It offers campsites and unimproved boat launch and is a popular fishing area.  The 
lake is popular with fishers, jet-skiers, and water skiers in the summer and with snowmachiners 
and ice fishers in the winter.  There is fishing all year for stocked species, including rainbow 
trout, king and silver salmon, grayling, and arctic char (ADNR 2011e).  Specific use data were 
not available. 

The Birch Lake SRS Flight Avoidance Area (10) extends in a 1-mile radius around the SRS, 
goes from the surface to 2,000 feet AGL, and is in effect from 15 May to 30 September.  

CHENA RIVER STATE RECREATION AREA 

The Chena River State Recreation Area (SRA) is managed by the Alaska Division of Parks and 
Outdoor Recreation.  The SRA encompasses more than a quarter million acres of rolling hills 
and is located east of the North Pole community, approximately 30 miles east of Fairbanks, and 
is easily accessible from the Chena Hot Springs Road, making it a popular year-round use area.  
The Chena Hot Springs Road is the only paved road that provides access to the SRA.  There is 
no public transportation to the SRA.  Two RS 2477 rights-of-way exist within the SRA (ADNR 
2006).  One is the Chena Hot Springs Winter Trail (RST 278), and the other is a winter trail that 
runs east on the East Fork of the Chena River (RST 46).  Both of these trails are primarily used 
in the winter months. 

The park is located along the Chena River, which is available for kayaking, canoeing, and 
fishing, particularly for arctic grayling.  There are three developed campgrounds and camping is 
also permitted in undeveloped areas along gravel bars and river access roads.  Public cabins are 
also available and the park is open to biking, all-terrain vehicles, and horses.  Other attractions 
include hunting, biking, all-terrain vehicles, horseback riding, and rock climbing.  In the winter, 
snowmachining and ski touring is permitted.  The park also hosts two dog sled races on the 
Chena Hot Springs Winter Trail.  Total visitor use in fiscal year 2004 was 163,900 and the 
majority of use occurs during the summer months (ADNR 2006).   

The Chena Recreation Area Flight Avoidance Area (2) overlies most of the SRA and goes from 
the surface to 1,500 feet AGL.  It is in effect from 1 May to 30 September. 
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CLEARWATER STATE RECREATION SITE 

The Clearwater SRS is a campground located off Richardson Highway that has campsites, a boat 
launch, and a picnic area.  Popular activities include fishing, boating, and wildlife viewing 
(ADNR 2011f).  The Delta Clearwater River provides access to the Tanana and Goodpaster 
Rivers.  Specific use data were not available. 

CREAMER’S FIELD MIGRATORY WATERFOWL REFUGE 

Creamer’s Refuge protects and enhances quality habitat for a diversity of wildlife, especially 
waterfowl and other migratory birds, while also providing for compatible public uses, such as 
wildlife viewing, research, and nature education (ADFG 2011a).  Specific use data were not 
available. 

DELTA JUNCTION BISON RANGE AREA 

The Delta Junction Bison Range Area is located approximately 12 miles southeast of Delta 
Junction on the Richardson Highway.  The 90,000-acre Delta Junction State Bison Range was 
established in 1979 to perpetuate free-ranging bison by providing adequate winter range and to 
alter seasonal movements of bison to reduce damage to agriculture.  The bison range is managed 
for a wide variety of public uses including timber sales, hunting, cross-country skiing, dog 
sledding, trapping, wildlife viewing, and fishing (ADFG 2011b).  The best bison viewing on the 
range is from mid-July to mid-September.  Specific use data were not available. 

DELTA STATE RECREATIONAL SITE 

The Delta SRS is located near Delta Junction off the Richardson Highway.  It is a campground 
and includes campsites and a picnic area.  A city airstrip next to the site allows for fly-in 
camping (ADNR 2011g).  Specific use data were not available. 

DONNELLY CREEK STATE RECREATIONAL SITE 

The Donnelly Creek SRS is located 126 miles south of Fairbanks off the Richardson Highway on 
the Delta River.  It has campsites, picnic sites, and a trail.  It is primarily a camping facility and 
does not support other specific recreation activities in the immediate vicinity.  Popular activities 
include fishing and day use (ADNR 2011h).  Specific use data were not available. 

The Donnelly Creek State Recreation Flight Avoidance Area (24) extends in a 1-mile radius 
around the SRS, goes from the surface to 2,000 feet AGL, and is in effect from 15 May to 30 
September. 

FIELDING LAKE STATE RECREATIONAL SITE 

The 600-acre Fielding Lake SRS, located off the Richardson Highway, is a scenic campground 
with campsites, a boat launch, a public use cabin, and access to fishing.  The fish population in 
Fielding Lake is natural and not stocked and includes arctic grayling, lake trout, and burbot 
(ADNR 2011i). 

The Fielding Lake SRS Flight Avoidance Area (outside of MOAs) (23) extends in a 1-mile 
radius around the SRS, goes from the surface to 2,00 feet AGL, and is in effect from 15 May to 
30 September.  In addition, the Delta National Wild and Scenic River Flight Avoidance Area 

http://www.adfg.alaska.gov/index.cfm?adfg=creamersfield.farm�
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(19) extends west from the Fielding Lake SRS for about 10 miles, goes from the surface to 
5,000 feet above MSL, and is in effect from 27 June to 11 July.  

HARDING LAKE STATE RECREATIONAL AREA 

The Harding Lake SRA is located off the Richardson Highway, about 42 miles south of 
Fairbanks.  The facility includes campsites, boat launches, picnic sites, a trail, and ball fields 
(ADNR 2011j).  Summer activities are picnicking, boating, hiking, and sportfishing; winter 
activities include ice fishing, ice skating, cross-country skiing, and snowmachining.  Specific use 
data were not available. 

The Salcha River Area One Flight Avoidance Area (4) overlies this SRA and extends east 
roughly 22 miles up the Salcha River from the highway.  It goes from the surface to 1,500 feet 
AGL and is in effect year-round.   

LAKE LOUISE STATE RECREATION AREA 

The Lake Louise SRA is located near Glennallen in the Copper Valley.  Area activities include 
camping, fishing, boating, bird watching, hiking, biking, berry picking, snowmachining, skiing, 
skating, hunting, and Northern Lights viewing.  Users fish year-round for lake trout, whitefish, 
burbot, and arctic grayling.  Wildlife viewing opportunities include moose, wolf, bear, fox, 
sheep, lynx, and the annual migration of the Nelchina caribou herd each October through 
November (ADNR 2011k).  Specific use data were not available. 

There are no Flight Avoidance Areas over the Lake Louise State Recreation Area. 

MATANUSKA VALLEY MOOSE RANGE 

The Matanuska Valley Moose Range is located on approximately 132,500 acres in south-central 
Alaska and was established to maintain, improve, and enhance moose populations and habitat 
and other wildlife resources of the area, as well as perpetuate public use of the area including 
fishing, grazing, forest management, hunting, raping, mineral and coal entry, and development 
(ADNR and ADFG 1986b).  ADNR manages the surface and subsurface resources on the range 
while ADFG manages the fish and wildlife. 

There are no Flight Avoidance Areas over the Matanuska Valley Moose Range. 

NELCHINA PUBLIC USE AREA 

The Nelchina Public Use Area covers approximately 2.4 million acres in the Talkeetna 
Mountains of south-central Alaska.  The area was created to protect fish and wildlife habitat, 
perpetuate and enhance public enjoyment of fish and wildlife and their habitat, and perpetuate 
and enhance additional public uses.  Most access to this area is along an extensive ORV and foot 
trail system that starts from the Glenn Highway.  Float planes and ski planes also land on lakes in 
the area.  Motorboats are used along rivers to reach parts of the area.  Uses include hunting, 
fishing, trapping, hiking, camping, boating, and aircraft landing (ADNR 2000). 

There are no Flight Avoidance Areas over the Nelchina Public Use Area. 
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QUARTZ LAKE STATE RECREATION AREA 

The Quartz Lake SRA is a 600-acre park located 10 miles north of Delta Junction off Richardson 
Highway.  The SRA includes campsites, public use cabins, boat lunches, fishing dock, picnic 
sites, swimming area, and volleyball court.  Summer activities include wildlife viewing, 
camping, picnicking, swimming, water skiing, and hiking; winter activities include ice fishing, 
snowmachining, dog mushing, skiing, and snowshoeing.  Fishing is the primary activity at 
Quartz Lake SRA.  Each year more than 34,000 fish are harvested (ADNR 2011l).  ADFG stocks 
Quartz Lake annually with rainbow trout and coho salmon and biennially with arctic char and 
chinook salmon.  Lost Lake is stocked annually with rainbow trout by ADFG. 

SALCHA RIVER STATE RECREATION SITE 

The Salcha River SRS is located off the Richardson (Alaska) Highway approximately 40 miles 
south of Fairbanks.  Amenities include campsites, a public use cabin, boat launches, and picnic 
facilities.  Primary summer activities include camping, picnicking, boating, and sportfishing (Air 
Force 1997).  King salmon, arctic grayling, and northern pike are the most common species of 
fish caught in the Salcha River (ADNR 2011m).  A winter trail for snowmachine use extends up 
the Salcha River from the SRS.  Specific use data were not available. 

The Salcha River Area One Flight Avoidance Area (4) overlies this SRS and extends east 
roughly 22 miles up the Salcha River from the highway.  It goes from the surface to 1,500 feet 
AGL and is in effect year-round.  A second Flight Avoidance Area, the Salcha River Area Two 
(5), extends approximately another 21 miles farther up the Salcha River, goes from the surface to 
1,000 feet AGL, and is in effect year-round. 

TANANA VALLEY STATE FOREST 

The Tanana Valley State Forest is managed by the Alaska Division of Forestry.  It comprises 
over 1.8 million acres in the east-central part of Alaska.  Timber production is the major 
commercial activity.  The forest is also open to mining, gravel extraction, oil and gas leasing, and 
grazing, although very little is done (ADNR 2011n).  While the primary use of these lands is 
forestry, recreational use also occurs, including hunting, fishing, trapping, camping, hiking, dog 
mushing, cross-country skiing, wildlife viewing, snow machining, boating, and berry picking 
(ADNR 2011n).  Specific use data were not available. 

The following Flight Avoidance Areas cover portions of the Tanana Valley State Forest, 
although none were established specifically for that purpose:   

• The Pleasant Valley Subdivision Flight Avoidance Area (1) overlies a portion of the 
forest.  The Flight Avoidance Area goes from the surface to 3,000 feet AGL and is in 
effect year-round. 

• Clear Creek Cabins Flight Avoidance Area (8), which extends in a 1-mile radius around a 
group of cabins located south of the Richardson Highway and the Tanana River, goes 
from the surface to 1,500 feet AGL, and is in effect year-round. 

• Healy Lake/Village Flight Avoidance Area (22), which extends in a 3-mile radius around 
Healy Lake and the Healy Lake community, goes from the surface to 6,000 feet above 
MSL, and is in effect year-round. 
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• Lake George Flight Avoidance Area (28), which extends in a 2-mile radius around Lake 
George and a portion of Moosehead Lake, goes from the surface to 1,500 feet AGL, and 
is in effect year-round. 

• Shaw Creek Youth Camp Flight Avoidance Area (29), which extends in a 1-mile radius 
around the Shaw Creek area on the Richardson Highway, goes from the surface to 
1,500 feet AGL, and is in effect year-round.   

I.3 FISH AND GAME MANAGEMENT 

ADFG GAME MANAGEMENT UNITS (GMUS) 

The ADFG administers the state’s GMUs and oversees the harvest of game species in them.  
Typical game species regulated within the GMUs include bison, black bear, brown/grizzly bear, 
caribou, Dall sheep, Sitka black-tailed deer, elk, moose, mountain goat, muskox, small game, 
and waterfowl.  A brief description of the GMUs and subunits underlying the proposed action 
area for this EIS is provided below.  Detailed information on the hunting regulations and 
restrictions within each of the GMUs is included.  Current regulations and restrictions can be 
found on the ADFG website (http://www.adfg.alaska.gov/index.cfm?adfg= 
huntingmaps.gmuinfo). 

GMU 9B (Alaska Peninsula) 

GMU 9B consists of the Kvichak River drainage, except those lands drained by the Kvichak 
River and Kvichak Bay between the Alagnak River drainage and the Naknek River drainage.  
Game species that can be taken in this GMU include black bear, brown/grizzly bear, caribou, 
moose, sheep, wolf, and wolverine.  There are no SRAs within this GMU. 

GMU 12 (Upper Tanana-White River) 

Game Management Unit 12 consists of the Tanana River drainage upstream from the Robertson 
River, including all drainages into the east bank of the Robertson River, and the White River 
drainage in Alaska but excluding the Ladue River drainage.  Game species that can be taken in 
this GMU include black bear, brown/grizzly bear, caribou, moose, sheep, wolf, and wolverine.  
A portion of the Tok Management Area is located within this GMU.  This area is open to sheep 
hunting by permit only. 

GMU 13A, B, C, and E (Nelchina-Upper Susitna) 

This GMU covers Nelchina and Upper Susitna including the portions of the Copper River, 
Gulkana River, and Gakona River.  Game species that can be taken in these GMUs include black 
bear, brown/grizzly bear, caribou, moose, sheep, wolf, and wolverine.  Several SRAs are located 
within these GMUs.  Sheep Mountain Closed Area is located in GMU 13A.  Clearwater Creek 
Controlled Use Area, Paxon Closed Area, Sourdough Controlled Use Area, Tangle Lakes 
Archaeological District, and Delta Controlled Use Area are located within GMU 13 B.  A portion of 
the Tok Management Area is located in GMU 13C.  Denali Sate Park is located within GMU 13E. 
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GMU 14A and B  

This GMU covers portions of Turnagain Arm, Knik Arm Susitna River Talkeetna River, 
Chickaloon River, and drainages into the north side of Cook Inlet.  Game species that can be 
taken in these GMUs include black bear, brown/grizzly bear, caribou, goat, moose, sheep, wolf, 
and wolverine.  There are several SRAs within these GMUs.  Palmer-Wasilla Management Area, 
Susitna Flats Game Refuge, Palmer Hay Flats State Game Refuge, Goose Bay State Game 
Refuge, and Nancy Lake State Recreation Area are located within GMU 14A.  The Willow 
Mountain Critical Habitat Area is located in GMU 14B. 

GMU 16A and B (Matanuska-Susitna Valley) 

This GMU includes the drainages into Cook Inlet between Redoubt Creek and the Susitna River, 
drainages into the west side of the Chulitna River, and drainages into the south side of the 
Tokositna River upstream to the base of the Tokositna Glacier.  Game species that can be taken 
in these GMUs include black bear, brown/grizzly bear, caribou, moose, sheep, wolf, and 
wolverine.  Three SRAs (Susitna Flats Game Refuge, Trading Bay State Game Refuge, and 
Redoubt Bay Critical Habitat Area) are located in GMU 16B.  There are no SRAs in GMU 16A. 

GMU 19A, B, C, and D 

This GMU covers all drainages into the Kuskokwim River upstream from a straight line drawn 
between Lower Kalskag and Paimiut.  Game species that can be taken in these GMUs include 
black bear, brown/grizzly bear, bison, caribou, moose, sheep, wolf, and wolverine.  There are 
several SRAs within GMU 19A, including a Lime Village Management Area, Nonresident 
Closed Areas, and a portion of the Holitna-Hoholitna Controlled Use Area.  The Upper Holitna-
Hoholitna Management Area, a portion of the Holitna-Hoholitna Controlled Use Area, and a 
Nonresident Closed Area are located within GMU 19B.  There are no SRAs within GMU 19 C 
and one (Upper Kuskokwim Controlled Use Area) within GMU 19D. 

GMU 20A, B, D, and E 

GMU 20 consists of the Yukon River drainage upstream from and including the Tozitna River 
drainage to and including the Hamlin Creek drainage, drainages into the south bank of the Yukon 
River upstream from and including the Charley River drainage, the Ladue River and Fortymile 
River drainages and the Tanana River drainage north of Unit 13 and downstream from the east 
bank of the Robertson River.  GMU 20 is divided into six subunits: Unit 20A through 20F.  
Game species managed within GMU 20 include caribou, bison, moose, Dall sheep, 
brown/grizzly bear, and black bear.   

There are several SRAs within these GMUs.  SRAs within GMU 20A include ferry Trail 
Management Area, Healy-Lignite Management Area, Wood River Controlled Use Area, and 
Yanert Controlled Use Area.  SRAs within GMU 20B include Lost Lake Controlled Area, Birch 
Lake Closed Area, Fairbanks Management Area, Creamer’s Field Migratory Waterfowl Refuge, 
Minto Flats Management Area, and a portion of Minto Flats State Game Refuge.  SRAs within 
GMU 20D include Delta Junction Management Area, Delta Controlled Use Area, Bison Range 
Youth Hunt Management Area, Macomb Plateau Controlled Use Area, and a portion of Tok 
Management Area.  The Ladue River Controlled Use Area and the Glacier Mountain Controlled 
Use Area are located in GMU 20E. 
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ACRONYMS AND ABBREVIATIONS 
 

1/25 SBCT 1st Brigade, 25th Infantry Division, Stryker Brigade Combat Team 
ABCT Air Brigade Combat Team 
ADFG Alaska Department of Fish and Game 
AFB Air Force Base 
AFI Air Force Instruction 
ANG Army National Guard 
AR Army Regulation 
ATCAA Air Traffic Control Assigned Airspace 
BAX Battle Area Complex 
CACTF Combined Arms Collective Training Facility 
CEQ Council on Environmental Quality 
DTA Donnelly Training Area 
DZ drop zone 
EA environmental assessment 
FNSI Finding of No Significant Impact (Army) 
FONSI Finding of No Significant Impact (Air Force) 
ICRMP Integrated Cultural Resources Management Plan 
INRMP Integrated Natural Resources Management Plan 
ITAM Integrated Training Area Management 
JBER Joint Base Elmendorf-Richardson 
JPARC Joint Pacific Alaska Range Complex 
LRAM Land Rehabilitation and Maintenance 
MFE major flying exercise 
MOA Military Operations Area 
MTR Military Training Route 
NEPA National Environmental Policy Act 
ROD Record of Decision 
RTLA Range and Training Land Assessment 
SBCT Stryker Brigade Combat Team 
SOP standard operating procedure 
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USAG-FWA U.S. Army Garrison Fort Wainwright, Alaska 
USARAK U.S. Army Alaska 
USFWS U.S. Fish and Wildlife Service 
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APPENDIX K MITIGATIONS, BEST MANAGEMENT PRACTICES,  
AND STANDARD OPERATING PROCEDURES  

K.1 EXISTING MEASURES TO REDUCE IMPACTS (ARMY) 

Army Regulation (AR) 350-19, Army Sustainable Range Program defines the Army’s role in 
maintaining its range lands for repetitive and future use and AR 200-1, Environmental Protection 
and Enhancement provides environmental considerations and environmental stewardship 
principles for the Army mission and all Army activities. Established Army programs such as the 
Integrated Training Area Management (ITAM), which includes Range and Training Land 
Assessment (RTLA) and Land Rehabilitation and Management (LRAM), help monitor and 
repair environmental adverse effects caused by military training to foster sustainability. In 
addition, the Army has standard operating procedures (SOPs) and utilizes best management 
practices (BMPs) to help maintain sustainability and foster environmental stewardship.  

Both U.S. Army Alaska (USARAK) and U.S. Army Garrison Fort Wainwright, Alaska (USAG-
FWA) have in recent years produced a variety of National Environmental Policy Act (NEPA) 
analyses evaluating several actions, including Army force transformation efforts, the addition of 
Soldiers and new equipment, a general increased use of training lands, and range development 
projects throughout USARAK ranges. These documents have also identified many regulations, 
policies, management programs, and specific mitigation measures used to avoid, minimize and 
mitigate various adverse impacts to the affected environment at Fort Wainwright. The following 
documents (incorporated by reference) provide a synopsis of previous environmental analysis of 
USARAK Transformation, stationing actions, and evolution of day-to-day operations. These 
mitigation measures are ongoing and will continue as part of the baseline management employed 
by the Army in Alaska on Army-owned and controlled lands. 

Transformation of U.S. Army Alaska Final EIS, May 2004. This document analyzes the impacts 
to USARAK lands and surrounding communities and land users associated with the 
transformation of the 172nd Infantry Brigade (Separate) at Fort Wainwright and Joint Base 
Elmendorf-Richardson (JBER) into the 1st Brigade, 25th Infantry Division Stryker Brigade 
Combat Team (1/25 SBCT). This environmental impact statement (EIS) will serve as a 
foundational reference source for this EIS, particularly in regards to JBER and Fort Wainwright. 

The Battle Area Complex/Combined Arms Collective Training Facility (BAX/CACTF) Final EIS, 
June 2006. This document provides an environmental analysis of construction and operation of a 
combat training facility at Donnelly Training Area East (DTA-East). That EIS focuses on the 
existing environment at DTA-East and provides a comprehensive description of existing 
resources. The BAX/CACTF EIS (2006) will serve as a foundational reference source for this 
EIS, particularly in regards to DTA. There is an existing Memorandum of Agreement 
(USARAK-MOA-029), signed 16 May 2006, between USARAK and the City of Delta Junction. 
The agreement lays out specific operational actions and restrictions that apply to the use and 
management of the existing BAX and CACTF in DTA-East (USARAK 2006-3). Mitigations as 
outlined in the BAX and CACTF Final EIS (dated June 2006) and ROD (signed 19 July 2006) 
remain in effect and will not be superseded unless a better-practice, enhanced, stringent 
mitigation is implemented as part of this EIS.   
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Conversion of the Airborne Task Force to an Airborne Brigade Combat Team (ABCT) 
Environmental Assessment (EA), 2006. This document analyzes the impacts associated with 
conversion of the existing airborne task force into the 4/25 ABCT at JBER. 

Stationing and Training of Increased Aviation Assets within U.S. Army Alaska Final EIS, August 
2009. That EIS analyzes the impact of stationing a task force-sized aviation unit at Fort 
Wainwright. In addition, the impacts of helicopter training on Army lands was evaluated, 
including the identification of several mitigation measures to lessen the adverse impact on 
various resource areas. 

Range Complex and Training Land Upgrades Programmatic EA, 2010. This programmatic 
document provides a management framework for range planners and ITAM coordinators to use 
when evaluating potential impacts to the environment. This EIS provides a comprehensive list of 
BMPs and SOPs for use when designing range or training land upgrades. 

Environmental Assessment for Donnelly Training Area East Mobility and Maneuver 
Enhancements, Fort Wainwright, Alaska, 2008. This document analyzes the impacts associated 
with the expansion of the Donnelly Drop Zone (DZ), trail improvements and creation of a 
hardened bivouac to accommodate changing mission requirements at DTA. 

U.S. Army Pacific Supplemental Programmatic EIS for Army Growth and Force Structure 
Realignment, 2008. This document evaluates the effects associated with growing and realigning 
the Army’s force structure to support military operations in the Pacific Theater, including the 
addition of approximately 2,200 new Soldiers in Alaska. 

USAG Alaska Grow the Army Force Structure Realignment EA, 2008. Tiering off the above EIS, 
this document evaluates the effects associated with facility construction and training actions to 
accommodate new military units to be stationed in Alaska. The EA analyzes site-specific facility 
and range construction as well as increased training that will be necessary to support incoming 
Soldiers and their Families. 

The Integrated Natural Resource Management Plan (INRMP) 2007-2011 and 2007 INRMP EA, 
January 2007. These documents describe standard policies and procedures for managing natural 
resources to ensure sustainability of USARAK lands. 

The Integrated Cultural Resource Management Plan (ICRMP), 2001. This document outlines 
treatment for and management of USARAK cultural resources. 

ITAM Plan and ITAM EA, October 2005 and June 2005, respectively. These documents focus on 
managing sustainable use of training areas and provide recommended measures to achieve 
sustainability and rehabilitation of lands impacted by training. 

Army Small Arms Training Range Environmental Best Management Practices, 2005. This 
document provides a manual of BMPs used on Small Arms Training Ranges. 

Alaska Army Lands Withdrawal Renewal Final Legislative EIS, 1999. This document 
demonstrates the need for and examines the renewal of the existing military withdrawals of Fort 
Wainwright Yukon Training Area (YTA), Fort Greely West Training Area and Fort Greely East 
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Training Area from public use for military purposes until November 6, 2051. Fort Greely West 
and East Training Areas have subsequently been renamed DTA-West and DTA-East training 
areas. 

Range Upgrade/Expansion Projects for Fort Richardson, Alaska, Final Finding of No 
Significant Impact (FNSI) and EA, 2002. This document examines environmental impacts 
associated with upgrade and construction of two new ranges at JBER. 

Range Upgrade/Expansion Projects for Fort Wainwright, Alaska, FNSI and EA, 2003. This 
document examines environmental impacts associated with upgrade of existing ranges and 
related facilities and the construction of new ranges at Fort Wainwright. 

Department of Army Pamphlet (PAM) 350-38, Standards in Training Commission. This 
regulation establishes Army policy and responsibilities for the use and maintenance of training 
aids, devices, simulators, and simulations, including tactical engagement simulations, targets, 
targetry, combat training center and range instrumentation, and training-unique ammunition. In 
addition, this regulation sets forth the policies and procedures for the identification, approval, 
prioritization, development, and fielding of graphic training aids to support Army-wide 
requirements. 

AR 385-63, Range Safety. This regulation prescribes Department of the Army Headquarters 
range safety policies and responsibilities for firing ammunition, lasers, guided missiles, and 
rockets and provides guidance for the application of risk management in range operations. 

PAM 385-63, Range Safety. This pamphlet provides implementation guidance for the Army 
Range Safety Programs prescribed in AR 385–63. It provides standards and procedures for the 
safe firing of ammunition, demolitions, lasers, guided missiles, and rockets for training, target 
practice, and to the extent practicable, combat. 

AR 385-64, U.S. Army Explosives Safety Program. This regulation prescribes Army safety 
policy, standards, responsibilities, and procedures for implementing and maintaining the U.S. 
Army Explosives Safety Program. It sets explosives safety standards to protect Soldiers, civilian 
employees, family members, contractors, the general public, and the environment. 

PAM 385–64, Ammunition and Explosives Safety Standards. This pamphlet explains the Army’s 
safety criteria and standards for operations involving ammunition and explosives prescribed by 
AR 385–64, for the Army and contractor operations on Government property. 

United States Army Alaska Regulation 350-2, Training. This regulation provides procedures for 
planning, requesting, and operating ranges and training areas within USARAK. It mandates 
specific safety policies for munitions use as required by Army regulations. Highlights include the 
range safety certification program, environmental considerations, and guidelines for medical 
support, demolitions training, and laser operations. Specific chapters provide procedures for 
scheduling, ammunition handling, direct fire, indirect fire, special ranges, airspace, nonfiring 
ranges, and training areas. 

Training Circular 25-8, Training. This circular provides guidance for developing and operating 
Army ranges. It is a working guide for trainers, range and mobilization planners, engineers, 
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coordinators, and range project review boards at all levels of the Active Army, Army National 
Guard (ANG), and Army Reserve. It is the primary guide for installation and major Army 
command range development plans and for developing the Army Master Range Plan. 

K.2 EXISTING MEASURES TO REDUCE IMPACTS (AIR FORCE) 

Air Force Instruction (AFI) 32-7061, Environmental Impact Analysis Process (EIAP), adopts 32 
CFR 989, Environmental Impact Analysis Process, which describes the specific tasks and 
procedures for successfully achieving and maintaining compliance with NEPA and the Council 
on Environmental Quality (CEQ) for implementing NEPA.  AFI 32-7064, Integrated Natural 
Resources Management, addresses the management of natural resources on Air Force properties 
to comply with Federal, State and local standards. This instruction provides a framework for 
documenting and maintaining Air Force natural resources management programs on its 
installations and ranges. 

The Air Force has prepared several NEPA analyses in recent years for actions that expand 
Special Use Airspace (SUA), beddown operational and training units and aircraft (and associated 
mission operations), and construct of physical improvements at air bases in Alaska.  Similar to 
the Army, these documents have identified many regulations, policies, management programs, 
and specific mitigation measures used to avoid, minimize and mitigate various adverse impacts 
to the affected environments.  The documents summarized below (incorporated by reference) 
provide a synopsis of previous environmental analysis reflecting the evolution of mission 
requirements by Air Force units and day-to-day operations in Alaska.  These mitigation measures 
are ongoing and will continue as part of the baseline management employed by the Air Force for 
existing SUAs that are included in the JPARC EIS area of operations.  Actions undertaken by the 
Air Force that take place on Army lands in Alaska would incorporate the applicable existing 
mitigations and BMPs that govern the use of those specific lands.  

Establish the Delta Military Operations Area (MOA) Complex EA. 2010. The Air Force 
proposed to improve required training for major flying exercises (MFEs) by charting the Delta 
MOA Complex. The proposed action established connecting airspace between other adjacent 
MOAs to provide a realistic setting for MFEs. The action provided contiguous airspace 
connecting MOAs to existing restricted airspace to better meet MFE training objectives. 

Eielson Air Force Base (AFB) Infrastructure Development in Support of RED FLAG–Alaska EA. 
2007. The Air Force proposed and implemented infrastructure improvements on Eielson AFB. 
The EA provided a framework and programmatic approach to planning, environmental 
documentation, and tracking to support infrastructure improvements to fulfill mission needs and 
those supporting the RED FLAG–Alaska MFE.   

F-22 Beddown at Elmendorf AFB Alaska, EA/Finding of No Significant Impact (FONSI).  2006.  
The EA evaluated the beddown of two F-22A operational squadrons over a period of 
approximately 5 years. It assessed all aspects of the beddown, including sorties at the airfield and 
in regional military training airspace, construction of and renovations to facilities and 
infrastructure to support the F-22A Operational Wing, and personnel changes. The two F-22A 
squadrons replaced one squadron of F-15C and one squadron of F-15E aircraft designated to 
leave Elmendorf AFB. F-22A training operations were assessed to use MOAs, Air Traffic 
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Control Assigned Airspace (ATCAA), Military Training Routes (MTRs), and ranges where F-
15C and F-15E aircraft had trained. 

Final Alaska MOA EIS. 1997.  The Air Force prepared an EIS evaluating the potential 
environmental effects of restructuring and using SUA in Alaska for flight training and exercises.  
The purpose of the proposed action was to restructure and upgrade several MOAs in Alaska.  
The proposed action was needed to ensure that military aircrews were able to receive 
comprehensive and realistic tactical flying training in the safest airspace possible. 

C-17 Training Areas Final EA Elmendorf AFB, Alaska.  November 2005. The EA considered C-
17 training operations in military training airspace in Alaska. The project also includes upgrading 
Runway 07/25 at Allen Army Airfield (AAF), frequent use of the runway as a C-17 assault 
landing zone, frequent use of five existing DZs for C-17 training and C-17 operations in Delta 
MOA.  

The FONSIs for several of these EAs describe measures adopted to reduce impacts from these 
actions.  Many of these apply to the MOAs and Air Force training operations that overlap with 
the Joint Pacific Alaska Range Complex (JPARC) EIS actions and areas of operations.   

K.3 PROPOSED MITIGATIONS FOR JPARC EIS PROPOSALS 

Table K-1 and Table K-2 present proposed mitigations for the six definitive proposals evaluated 
in the EIS.  Table K-1 presents proposed mitigations for the Air Force’s Fox 3 and new Paxon 
MOA, RLOD, and NJT proposals.  Table K-2 presents the Army’s proposed mitigations for the 
BAX, Expand R2205, and UAV corridor proposals.  The decision document (or Record of 
Decision [ROD]) for this EIS will identify mitigations that would be adopted and implemented 
as part of the proposed actions.  Decisionmakers will give serious consideration to adopting 
mitigations that allow implementation of the proposed actions without compromising their 
purpose and need.  
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Table K-1.  Air Force – Proposed Mitigations 

Benefitting Resource Proposed Mitigation 

Fox 3 MOA Expansion and New Paxon MOA 

Airspace Management 
Safety-Flight 
Land Use-Access 

Special Use Airspace Information System 
Continue SUAIS in all areas where radio coverage exists; this includes a majority of the area beneath the proposed Fox 3 and Paxon 
MOAs.  The SUAIS Letter of Agreement with the FAA will be updated to include current radio sites and any new MOAs to be 
covered by the system.  The effectiveness of this mitigation in maintaining a safe, usable airspace can be seen in today’s northern 
MOAs, which have minimum altitudes even lower than proposed here. The Air Force safely shares large expanses of airspace with 
civilian aviation utilizing the communication network known as SUAIS. Proposed new, low MOAs already have large areas of 
SUAIS coverage that would enable safe, simultaneous use of these new airspaces by civil and military aircraft. 

Biological Resources 

Eagle and Migratory Bird Avoidance 
Limit minimum altitude to 1,000 feet AGL in the new Fox 3 and Paxon MOAs from 15 March to 30 September (nesting season) to 
comply with the Bald and Golden Eagle Protection Act (BGEPA).  Subject to available funding, the AF may coordinate with the 
U.S. Fish and Wildlife Service (USFWS) to establish habitat models and/or conduct bald and golden eagle nest surveys to establish 
low flying (500 feet AGL) areas outside of eagle habitat during the nesting season (15 March to 30 September). 
Wildlife Avoidance 
Modify existing Letter of Agreement (LOA) with Alaska Department of Fish and Game (ADFG) to maintain avoidance areas over 
caribou and Dall sheep populations under the new MOAs during critical lifecycle periods.  Coordination with wildlife agencies will 
continue to determine specifics including seasons and minimum overflight altitudes; location of herds is monitored/reported by 
ADFG. 

Airspace Management 
Safety-Flight 
Biological Resources 
Land Use-
Management, Access, 
Recreation 
Socioeconomics 
Subsistence 

VFR Flight Corridors 
Extend the VFR flight corridor over the Richardson Highway between Delta Junction and Glennallen to include the highway 
segment under the new Paxon MOA.  The corridor laterally will be 3 miles on either side of the Richardson Highway and vertically 
go from the surface up to 4,500 feet MSL.  (The MOA would only go down to 5,000 feet MSL over the corridor to allow a 500-foot 
buffer.) 
 
As an extra safety measure, designated VFR corridors are intended to be free of high-speed Air Force aircraft, thereby allowing 
unimpeded flight by civilian aircraft.  Corridors such as this have been used extensively for the safe transit of civilian aircraft where 
the military currently flies low in MOAs.  This new corridor would continue to allow unimpeded VFR flights below the floor of the 
proposed Paxon low MOA.  An additional benefit of the VFR corridor is a reduced noise level over the Paxson Fish Hatchery from 
the higher flying military aircraft. 

Biological Resources 
Land Use-
Management, 
Recreation 

National Wild and Scenic Rivers Protection 
For the period 15 May to 30 September, expand the Gulkana (west, middle, and north forks) and Delta NWSR (and others, as 
designated) Flight Avoidance Areas to include portions within new MOA boundaries using a 5-nautical mile buffer either side of the 
river centerline with 5,000 feet MSL minimum altitude.  The river corridors will include their headwater lakes areas (Tangle Lakes 
and Dickey Lake). 
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Benefitting Resource Proposed Mitigation 

Fox 3 MOA Expansion and New Paxon MOA (Definitive) (continued) 
Land Use-
Management, 
Recreation 
Socioeconomics 

Concentrated Activity Areas 
Comply with flight avoidance areas established by the 11th AF Airspace and Range Team and listed in the 11th AF Airspace 
Handbook.  Areas not specified by the Record of Decision (ROD) may be added, increased, decreased, or removed by the 11th AF 
Airspace and Range team as situations dictate (e.g., a mine and its air operations cease to exist). 

Night Joint Training (Definitive) 

Airspace Management 
Safety-Flight 
Biological Resources 
Land Use-Management, 
Access, Recreation 
Socioeconomics 
Subsistence 

VFR Flight Corridors 
Extend the VFR flight corridor over the Richardson Highway between Delta Junction and Glennallen to include the highway 
segment under the new Paxon MOA.  The corridor laterally will be 3 miles on either side of the Richardson Highway and vertically 
go from the surface up to 4,500 feet MSL.  (The MOA would only go down to 5,000 feet MSL over the corridor to allow a 500-foot 
buffer.) 
 
As an extra safety measure, designated VFR corridors are intended to be free of high-speed Air Force aircraft, thereby allowing 
unimpeded flight by civilian aircraft.  Corridors such as this have been used extensively for the safe transit of civilian aircraft where 
the military currently flies low in MOAs.  This new corridor would continue to allow unimpeded VFR flights below the floor of the 
proposed Paxon low MOA.  An additional benefit of the VFR corridor is a reduced noise level over the Paxson Fish Hatchery from 
the higher flying military aircraft. 

Biological Resources 
Land Use-Management 

National Wild and Scenic Rivers Protection 
For the period 15 May to 30 September, expand the Gulkana (west, middle, and north forks) and Delta NWSR (and others, as 
designated) Flight Avoidance Areas to include portions within new MOA boundaries using a 5-nautical mile buffer either side of the 
river centerline with 5,000 feet MSL minimum altitude.  The river corridors will include their headwater lakes areas (Tangle Lakes 
and Dickey Lake). 

Land Use-
Management, 
Recreation 
Socioeconomics 

Concentrated Activity Areas 
Comply with flight avoidance areas established by the 11th AF Airspace and Range Team and listed in the 11th AF Airspace 
Handbook.  Areas not specified by the ROD may be added, increased, decreased, or removed by the 11th AF Airspace and Range 
team as situations dictate (e.g., a mine and its air operations cease to exist). 

Realistic Live Ordnance Delivery (Definitive) 
Land Use-
Management, Access 
Socioeconomics 

State Land/Leasehold Avoidance 
Comply with Alaska Department of Natural Resources (ADNR) comments to avoid leasehold properties in the north and south 
corners of the proposed restricted area by adjusting the borders of the Alternative A airspace. 

Safety-Ground 
Land Use-Management 

ADNR Compliance Items 
Air Force will provide support to ADNR throughout the Special Use Designation (SUD) process.  The Air Force will develop a 
Concept of Operation (CONOPS) and an Access and Safety Plan for the exclusive use of State land to support RLOD. The SUD will 
identify areas and dates of closure and will have to indicate which activities are affected.  The Access Plan will provide the 
maximum public use to the ground evacuation areas, closing such areas for the minimum period of time necessary to conduct such 
operations.  The Access Plan (updated annually) will identify areas and dates of closure and will indicate which activities are 
affected.  It will describe roles and responsibilities for securing the area, ensuring it is evacuated, publishing and posting closure 
notices, signs and other media to advertise and alert public of the hazards, times, and locations. 
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Benefitting Resource Proposed Mitigation 

Realistic Live Ordnance Delivery (Definitive) (continued) 

Physical Resources 
Water Resources 

Continued compliance with Army regulations on R2202 
All applicable conservation, monitoring, and management procedures currently followed by USAG-FWA in the management of R-
2202 will be applicable to the Proposed Action, including measures for the protection of soils and permafrost, including  but not 
limited to, the Fort Wainwright Integrated Natural Resource Management Plan (INRMP) and Storm Water Pollution Prevention Plan 
(SWPPP) and the monitoring guidelines of the Integrated Training Area Management (ITAM) Sustainable Range Awareness. 

Key: 11th AF=11th Air Force; ADFG=Alaska Department of Fish and Game; ADNR= Alaska Department of Natural Resources; AGL=above ground level; BGEPA=Bald and 
Golden Eagle Protection Act; CONOPS=Concept of Operation; FAA=Federal Aviation Administration;  INRMP=Integrated Natural Resources Management Plan; 
ITAM=Integrated Training Area Management; LOA=Letter of Agreement; MOA=Military Operations Area; MSL=mean sea level; NWSR=National Wild and Scenic River; 
RLOD=Realistic Live Ordnance Delivery; ROD=Record of Decision; SUAIS=Special Use Airspace Information System; SUD=Special Use Designation; SWPPP=Storm 
Water Pollution Prevention Plan; USFWS= U.S. Fish and Wildlife Service; VFR=Visual Flight Rules. 

Table K-2.  Army – Proposed Mitigations 

Benefitting Resource Proposed Mitigation 

Battle Area Complex (BAX) Restricted Area (Definitive) 

Airspace 
Pending the FAA’s study of the preferred airspace proposal alternatives to determine specific impacts and mitigation measures to be 
taken to minimize any impacts on VFR and IFR air traffic, other existing mitigations would continue to be relevant in addressing 
potential impacts of the airspace proposals.   

Biological Resources 

Maintain consultation with USFWS with regard to compliance with Bald and Golden Eagle Protection Act and Migratory Bird Treaty 
Act (MBTA).  As required, conduct bald and golden eagle nest surveys in other areas where airspace modification would occur over 
previously unsurveyed areas. Coordinate the results with USFWS.    
Continue to monitor effects of military training including overflights on select wildlife  species (especially herd animals, waterfowl, 
and raptors) and fisheries during critical seasons such as breeding, young-rearing, and migration. Use knowledge to develop and  
implement strategies to minimize disturbance to priority wildlife in existing and new SUAs and restricted airspace. This would help 
natural resources and range managers to coordinate training schedules that minimize impacts on wildlife populations.   
Continue pilot and soldier education awareness of sensitive wildlife species habitats and seasonal behaviors utilizing GIS mapping and 
discuss procedures to reduce disturbances and to increase safety by reducing potential for aircraft strikes.   
Continue effort to conduct a detailed study to assess the impacts and effects of noise on wildlife, particularly key species, such as 
caribou and bison during critical life cycle seasons.  Use information to include protection requirements within a noise management 
plan. 
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Benefitting Resource Proposed Mitigation 

Battle Area Complex (BAX) Restricted Area (Definitive) (continued) 

Cultural Resources 

Mitigations for impacts to cultural resources are established through NHPA Section 106 consultation pursuant to 36 CFR 800. In 
compliance with Section 106 of the NHPA the Army has completed consultation with the Alaska SHPO and complied with all 
requirements for consultation with potentially affected Alaska Native Tribes, ANCSA corporations, and Tribal government entities to 
identify historic properties that may be affected, including TCPs, and develop management actions and mitigation measures to resolve 
any adverse effects, if required. It has been determined that significant adverse impacts to cultural resources and Alaska Native Tribes, 
ANSCA corporations, and Tribal government entities would not occur by the implementation of the BAX Restricted Area proposal. 

Mitigation measures include the amendment of the existing BAX Surface Danger Zone Programmatic Agreement to include the known 
and as yet undiscovered archaeological sites in the expanded BAX SDZ footprint. Specific Programmatic Agreement requirements are 
to survey new areas of the amended BAX SDZ within a period of five years from the amended agreement (9/9/12); add any sites that 
are discovered to the BAX SDZ monitoring plan; produce an annual report to the Alaska SHPO; update the Archaeological Resource 
Protection Act tri-fold handout and develop a placard describing cultural resources on the BAX SDZ that will be presented in the form 
of, at a minimum, one poster displayed at Range Control, and one interpretive panel placard to be displayed at an information kiosk 
located at the BAX range; and develop a cultural resource awareness PowerPoint presentation to be given to Soldiers and contractors to 
increase knowledge of cultural resource concerns and responsible actions, and knowledge of Alaska Native communities. All of the 
above mentioned requirements are either completed or in progress. Annual monitoring of archaeological sites within the BAX SDZ 
began in August of 2009 and will continue for 10 years from this date. 

In accordance with AR 200-1, all NHPA Section 106 consultation has been completed. In the event that previously unrecorded or 
unevaluated cultural resources are encountered, the Army would manage these resources in accordance with the NHPA and other 
Federal and State laws, Air Force, and DoD regulations and instructions, and DoD American Indian and Alaska Native Policy. 

Hazardous Materials 
Biological Resources 
Water Resources 

The Army may augment the effort for their existing program to identify possible munitions contamination at training areas on DTA-
East. This program initiates the collection of baseline data to determine the location, extent, and potential migration of munitions 
contamination in soils, surface water, and groundwater. Based on these preliminary results, a long-term monitoring program could be 
developed to assess cumulative impacts to the withdrawal lands from ongoing military activities. These results could identify areas 
needing restoration, activities that pose the greatest environmental threat, and the potential mitigation measures to be implemented. 
Extensive and expedient investigations may be conducted in those areas considered exposure pathways, such as streams.   

Land Use - Access The Army will update information and maps available to the public on the USARTRAK website to identify changes in public access 
restrictions for the expanded Army training activities within USAG-FWA training areas. 

Land Use 
Biological Resources 

The Military will maintain an open dialogue with ADNR, BLM, ADFG and USFWS to assess current conditions and needed 
adjustments in locations or temporal restrictions to avoidances and procedures put in place by the ROD for this EIS.  

Land Use 
Safety - ground The Army will expand enforcement to control trespass in DTA-East for the expanded operations. 

Safety - Flight Safety Maintain respective bird awareness programs to address potential bird and wildlife hazards that may exist. 
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Benefitting Resource Proposed Mitigation 

Battle Area Complex (BAX) Restricted Area (Definitive) (continued) 
Safety - Ground Continue fire management mitigations in accordance with current Army and USARAK Regulations on the BAX. 

Socioeconomics 
Airspace 

Pursue manning and funding for any  enhancements required to expand situational awareness for air traffic in and around training areas 
for general and military aviation. Complete an internal study to identify coverage gaps in new SUAs and restricted airspace.  One 
possible alternative is the establishment of a U.S. Army Airspace Information Center. 

Subsistence 

Continue consultation efforts with subsistence parties to determine current subsistence use levels and areas on USAG-FWA lands as 
input into scheduling. Continue tribal consultation efforts with subsistence users about hunting and fishing programs on USAG-FWA 
land. Continue to use a newsletter to provide information to subsistence users about existing and new military activities and the 
changes in access for subsistence users. Continue research and cooperative studies with Tribes to address possible effects of Air Force 
and Army activities on subsistence resources both directly within USAG-FWA installation boundaries and those outlying resources 
that may also be affected by military activities on DTA-West, DTA-East, YTA, and TFTA. 

Expand Restricted Area R-2205, including the Digital Multi-purpose Training Range (DMPTR) (Definitive) 

Airspace 
Pending the FAA’s study of the preferred airspace proposal alternatives to determine specific impacts and mitigation measures to be 
taken to minimize any impacts on VFR and IFR air traffic, other existing mitigations would continue to be relevant in addressing 
potential impacts of the airspace proposals.   

Biological Resources 

Continue to monitor effects of military training including overflights on select wildlife  species (especially herd animals, waterfowl, 
and raptors) and fisheries during critical seasons such as breeding, young-rearing, and migration. Use knowledge to develop and  
implement strategies to minimize disturbance to priority wildlife in existing and new SUAs and restricted airspace. This would help 
natural resources and range managers to coordinate training schedules that minimize impacts on wildlife populations.   

Biological Resources Continue pilot and soldier education awareness of sensitive wildlife species habitats and seasonal behaviors utilizing mapping and 
discuss procedures to reduce disturbances and to increase safety by reducing potential for aircraft strikes.   

Biological Resources Continue effort to conduct a study to assess the impacts and effects on wildlife, particularly key species, such as caribou and bison 
during critical life cycle seasons.  Use information to include protection requirements within a management plan. 

Cultural Resources 

Mitigations for impacts to cultural resources are established through NHPA Section 106 consultation pursuant to 36 CFR 800.  In 
compliance with Section 106 of the NHPA the Army has completed consultation with the Alaska SHPO and complied with all 
requirements for consultation with potentially affected Alaska Native tribes, ANCSA corporations, and Tribal government entities to 
identify historic properties that may be affected, including traditional cultural properties, and develop management actions and 
mitigation measures to resolve any adverse effects, if required.  It has been determined that significant adverse impacts to cultural 
resources and Alaska Native tribes, ANCSA corporations, and Tribal government entities would not occur by the implementation of 
the BAX Restricted Area proposal. 

In accordance with AR 200-1, all NHPA Section 106 consultation has been completed.  In the event that previously unrecorded or 
unevaluated cultural resources are encountered, the Army would manage these resources in accordance with the NHPA and other 
Federal and State laws, Air Force, and DoD regulations and instructions, and DoD American Indian and Alaska Native Policy. 
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Benefitting Resource Proposed Mitigation 

Expand Restricted Area R-2205, including the Digital Multi-purpose Training Range (DMPTR) (Definitive) (continued) 

Hazardous Materials 
Biological Resources 

The Army may augment the effort for their existing program to identify possible munitions contamination at impact areas on YTA. 
This program initiates the collection of baseline data to determine the location, extent, and potential migration of munitions 
contamination in soils, surface water, and groundwater. Based on these preliminary results, a long-term monitoring program could be 
developed to assess cumulative impacts to the withdrawal lands from ongoing military activities. These results could identify areas 
needing restoration, activities that pose the greatest environmental threat, and the potential mitigation measures to be implemented. 
Extensive and expedient investigations may be conducted in those areas considered exposure pathways, such as streams.   

Land Use 
Biological Resources 

The Military will maintain an open dialogue with ADNR and BLM to assess current conditions and needed adjustments in locations or 
temporal restrictions to avoidances and procedures put in place by the ROD for this EIS.  

Land Use 
Safety - ground The Army would expand enforcement to control trespass in YTA for the expanded R-2205 activities. 

Safety - Flight Safety 
Continue efforts to comply with the respective Service formal flight safety programs, outlined in directives/regulations with 
supplements, that dictate those aircrew responsibilities and practices aimed at operating all manned and unmanned aircraft safely in 
existing modified and new SUAs. 

Subsistence 

Continue consultation efforts with subsistence parties to determine current subsistence use levels and areas on USAG-FWA lands as 
input into scheduling. Continue tribal consultation efforts with subsistence users about hunting and fishing programs on USAG-FWA 
land. Continue to use a newsletter to provide information to subsistence users about existing and new military activities and the 
changes in access for subsistence users. Continue research and cooperative studies with Tribes to address possible effects of Air Force 
and Army activities on subsistence resources both directly within USAG-FWA installation boundaries and those outlying resources 
that may also be affected by military activities on DTA-West, DTA-East, YTA, and TFTA. 

Unmanned Area Vehicle (UAV) (Definitive) 

Airspace 
Pending the FAA’s study of the preferred airspace proposal alternatives to determine specific impacts and mitigation measures to be 
taken to minimize any impacts on VFR and IFR air traffic, other existing mitigations would continue to be relevant in addressing 
potential impacts of the airspace proposals.   

Safety Conduct sandhill crane surveys during spring and fall migration periods. 

Safety - Flight Safety 
Continue efforts to comply with the respective Service formal flight safety programs, outlined in directives/regulations with 
supplements, that dictate those aircrew responsibilities and practices aimed at operating all manned and unmanned aircraft safely in 
existing modified and new SUAs. 

Subsistence 

Continue consultation efforts with subsistence parties to determine current subsistence use levels and areas on USAG-FWA lands as 
input into scheduling. Continue tribal consultation efforts with subsistence users about hunting and fishing programs on USAG-FWA 
land. Continue to use a newsletter to provide information to subsistence users about existing and new military activities and the 
changes in access for subsistence users. Continue research and cooperative studies with Tribes to address possible effects of Air Force 
and Army activities on subsistence resources both directly within USAG-FWA installation boundaries and those outlying resources 
that may also be affected by military activities on DTA-West, DTA-East, YTA, and TFTA. 

Key: ADFG=Alaska Department of Fish and Game; ADNR=Alaska Department of Natural Resources; AFI=Air Force Instruction; ANCSA=Alaska Native Claims Settlement Act; 
BAX=Battle Area Complex; BLM=Bureau of Land Management; CFR=Code of Federal Regulations; DMPTR=Digital Multi-Purpose Training Range; DoD=U.S. Department 
of Defense; DTA=Donnelly Training Area; EIS=Environmental Impact Statement; FAA=Federal Aviation Administration; IFR= Instrument Flight Rules; MBTA=Migratory 
Bird Treaty Act; NHPA=National Historic Preservation Act; ROD=Record of Decision; SDZ=surface danger zone; SHPO=State Historic Preservation Officer; SUA=Special 
Use Airspace; TFTA=Tanana Flats Training Area; UAV=Unmanned Aerial Vehicle; USAG-FWA=U.S. Army Garrison Fort Wainwright, Alaska; USARAK=U.S. Army 
Alaska; USARTRAK=Army Recreational Tracking System; USFWS= U.S. Fish and Wildlife Service; VFR=Visual Flight Rules; YTA=Yukon Training Area. 
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L.2 GOVERNMENT-TO-GOVERNMENT CONSULTATION 

L.2.1 Government-to-Government Consultation Follow-up Letter and Minutes 
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L.2.2 Initial Alaska Native Government-to-Government Consultation Letter with 
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L.2.3 Alaska Native Government-to-Government Section 106 Consultation Notification 
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L.3 ESA CONSULTATION 

L.3.1 U.S. Fish and Wildlife Service 
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L.3.2 State of Alaska Department of Fish and Game 
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L.4 SHPO CONSULTATION 
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